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Abstract
Predictable daily routines are a promising context for executive function (EF)
interventions. Routines provide structure and predictability that support EF skills. The
parent-child interactions during routines help reinforce important serve and return
patterns that promote autonomy supportive parenting practices. This dissertation uses a
two-generation approach to examine the effects of a novel parenting intervention,
Ready4Routines, designed to promote autonomy supportive parenting, mindfulness, and
EF development among parents and their children. Ready4Routines follows a fast-cycle
intervention design. Pilot studies in 2015 and 2016 led to iterations in intervention design
and implementation. Study 1 investigates the effects of Ready4Routines and a modified
version of the intervention called Shine on Families on parents and children in Head Start
and Early Head Start centers across the United States (N = 228). Study 2 investigates
Ready4Routines in an independent suburban school district in Minnesota and a Head
Start program in Florida (N = 44). Results from Study 1 and Study 2 indicate that
participation in Ready4Routines and Shine on Families is associated with increases in
autonomy supportive parenting after controlling for parent EF skills and child age.
Ready4Routines demonstrates the potential of leveraging daily family routines to deliver
high-quality parenting interventions.
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I. Introduction
Habits and the routines that develop them serve a foundational role in determining
the course of human behavior. Over the years the function of habits has been explored by
psychologists such as Clark Hull, Donald Hebb, and William James, who revealed the
importance of forming “habits of order”. More recently, modern neuroscience has
illuminated why habits and routines may play such a valuable role in shaping our
behavior. Associative learning principles as well as neural processes, such as Hebbian
learning (Hebb, 1949), suggest that it is indeed the case that we change our brain in
certain ways by acting in certain ways. Research with non-human animals, adults, and
children reveal that when certain neural networks are activated together they become
stronger and more efficient through processes such as myelination, synaptic pruning and
dendritic thickening (Constantinidis & Klingberg, 2016; Gibson et al., 2014). From the
fundamentals of neural plasticity, it is easy to see how promoting the repeated use of
certain behaviors (and by extension the co-activation of associated neural networks) can
lead to structural and functional change in the brain, along with associated behavior
change. In this way, routines, or structured repeated behavior, can help take advantage of
neural plasticity mechanisms to promote lasting behavior change.
Routines also serve an important role for families. Routines provide a predictable
structured space within which children participate in culturally meaningful interactions
(Rogoff, Moore, Najafi, Dexter, & Correa-Chavez, 2007; Weisner, 2002) and develop
communication skills (Spagnola & Fiese, 2007). For example, during a typical mealtime
routine, families might engage in complex discussions with multiple speakers on a set of
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diverse topics. These conversations require turn taking, cognitive flexibility, and
illustrative language. During mealtimes, children can practice complex conversational
skills that typically do not occur during dyadic conversation with a caregiver (Spagnola
& Fiese, 2007). Routines also lend themselves to slight variations across a diverse set of
contexts, therefore allowing for the transmission and generalizability of skills and
knowledge. For example, applying home mealtime rules in the context of a restaurant
requires practicing self-regulation and communication skills in an unfamiliar and busy
new context.
The promotion of consistent family routines can by itself be a desirable outcome
for researchers interested in promoting beneficial social (Churchill & Stoneman, 2004,
Koblinsky, Kuvalanka, & Randolph, 2010), academic (Ferretti & Bub, 2013) and health
(Fiese et al., 2002) outcomes for children. For example, improving children’s selfregulation has been a goal for researchers, clinicians, and educators, in part because these
skills are not only predictive of academic success, but are also malleable and responsive
to change through parenting behavior, classroom instruction and environmental factors.
However, successful interventions for self-regulation rely on high levels of practice,
repetition, child engagement, and real-world generalization (Diamond & Ling, 2019). As
Bernheimer and Wisner (2007) state, “no intervention, no matter how well designed, or
implemented will have an impact if it cannot find a slot in the daily routine” (p. 199).
Therefore, specifically targeting the promotion of routines, and imbuing those routines
with practices that can promote self-regulation skills and positive parenting practices is
an exciting and promising direction for future interventions.
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First, I will review the importance of EF skills, identify possible mechanisms for
improving them, and examine how parents play a critical role in their development. Next,
I will outline how to leverage family routines to address ecocultural influences on selfregulation development. Then, I will discuss how fast-cycle models for intervention can
be used to implement routine-based interventions. Finally, I will present data from two
studies on a novel intervention that promotes children’s EF skills through high-quality
family routines.

II. What are EF skills?
EF skills are a set of neurocognitive skills that make it possible to act in a goaldirected fashion, hold information in mind, and inhibit goal-irrelevant responses in favor
of more goal-directed ones (Miyake et al., 2000; Morton et al., 2003; Zelazo et al., 2016)
Typically, EF skills are measured by three distinct sub skills: working memory, cognitive
flexibility and inhibitory control (Miyake et al., 2000). Working memory is the skill of
holding information in mind, manipulating it, and then using it in a goal-directed fashion.
Cognitive flexibility, sometimes called set-shifting, is the skill involved in being able to
switch between two (or more) rule sets or to think about things in a different way.
Inhibitory control, sometimes called impulse control, involves preventing a dominant, or
pre-potent, response in favor of a less impulsive, more goal-directed one (Miyake et al.,
2000). Together, these skills work to provide important top-down (cognitive) regulation
of thoughts, attention and actions. These skills also vary in their function based on
environmental context. More emotionally distant environments, like laboratory-based
tasks, are skills on the “cooler” continuum. Cool EF skills help regulating attention and
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behavior with limited consideration of emotional states. An example of a cool EF skill is
the laboratory-based Flanker task of inhibitory control where participants need to pay
attention to a central stimulus while ignoring peripheral (flanking) stimuli. Hot EF skills
are used in environmental contexts where emotions and motivation play a larger role. An
example of a hot EF skill is the delay of gratification task (Mischel, Shoda, & Rodriguez,
1989) in which participants are asked to refrain from eating a tempting treat (i.e.
marshmallow) for a set duration of time in order to receive a bigger reward (i.e. two
marshmallows). Together, hot and cool EF skills make it possible to regulate attention,
thoughts and emotions in a top-down way (Meuwissen & Zelazo, 2014; Prencipe et al.,
2011; Zelazo & Carlson, 2012).
Development of Hot and Cool EF Skills
The development of hot and cool EF skills is important for considering how
children self-regulate differently throughout development. Cool EF skills become
increasingly differentiated across development as the neural circuits involved in different
aspects of cool EF are engaged in different ways (Brydges, Fox, Reid, & Anderson,
2014). During preschool, cool EF skills are relatively undifferentiated as reflected by
performance on various cool EF batteries (see: Fuhs & Day, 2011; Hughes, Ensor,
Wilson, & Graham, 2009; Wiebe et al., 2011; Wiebe, Espy, & Charak, 2008;
Willoughby, Blair, Wirth, & Greenberg, 2010; Willoughby, Wirth, & Blair, 2012), by
middle childhood there is more differentiation and usually two main EF factors emerge,
working memory and cognitive flexibility/inhibitory control (Bardikoff & Sabbagh,
2017; Huizinga, Dolan, & van der Molen, 2006; Lee, Bull, & Ho, 2013; Miller, Müller,
Giesbrecht, Carpendale, & Kerns, 2013; Usai, Viterbori, Traverso, & De Franchis, 2013;
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van der Sluis, de Jong, & van der Leij, 2007; van der Ven, Kroesbergen, Boom, &
Leseman, 2012) and by adolescence, cool EF is seen in its traditional three sub skills:
working memory, cognitive flexibility and inhibitory control. Meanwhile, hot EF seems
to be differentiated from cool EF from an early age, and therefore it is possible for
children who have strong cool EF skills to fail on hot EF tasks (Bernier, Whipple, &
Carlson, 2010; Carlson, White, & Davis-Unger, 2014; Hongwanishkul et al., 2005).
Cool EF skills typically have been associated with improved academic outcomes
(Kim, Nordling, Yoon, Boldt, & Kochanska, 2013; Willoughby, Kupersmidt, VoeglerLee, & Bryant, 2011) and traditionally these have been the primary types of EF skills
measured. Indeed, the ability to hold rules in mind, pay attention to relevant speakers,
inhibit impulses and urges, and shift between competing rule sets is very important in the
academic context. Poor hot EF skills are often associated with academic success more
indirectly, as when failures in emotion regulation interfere with interpersonal
relationships (such as with peers, teachers, and parents). Further, failure to use hot EF
skills to regulate bottom-up biological influences such as stress and arousal can interfere
with cool EF skills, as seen when making a traditionally cool EF task hot increases
overall task difficulty (Carlson, Davis, & Leach, 2005; Prencipe & Zelazo, 2005).
The distinction between hot and cool EF skills as well as their development across
childhood helps frame intervention strategies in such a way to provide appropriate
support to children in a given context. For example, considering how to reduce the
emotional charge of a task can help reduce the demands on hot EF skills and may allow
children to succeed where previously they would fail. Using strategies such as reframing,
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psychological distancing, and reflection can help support children at times when they are
struggling to keep up with the EF demands placed on them.
Why focus on EF skills?
EF skills allow children to sustain attention, keep relevant goals in mind, refrain
from responding immediately, tolerate frustration, consider the consequences of different
behaviors, and plan for the future (Zelazo et al., 2016). Unsurprisingly, better EF skills
are linked to better academic outcomes (e.g. Allan, Hume, Allan, Farrington, & Lonigan,
2014 for a meta-analysis). Children with better EF skills are also able to learn more from
a given amount of instruction and practice than their lower EF peers (Benson, Sabbagh,
Carlson & Zelazo, 2013). Children who arrive at school with well-practiced EF skills
may find it easier to pay attention, remember classroom rules, and learn how to adopt
new perspectives (Meuwissen & Zelazo, 2014). Additionally, if poor EF skills go
unaddressed, they have the potential to disrupt educational outcomes, and lead to
behavior problems and even expulsion from school (U.S. Department of Education,
2014). Therefore, by building a foundation of EF skills, children (and their parents) can
be given the tools necessary to navigate and adapt to an increasingly complex world of
problem-solving, social interactions, and behavior regulation.
Later in life, EF skills can help manage the effects of poverty and allow a person
to manage their behavior in an unpredictable environment (Blair & Raver, 2012; Ellis,
Bianchi, Griskevicius, & Frankenhuis, 2017; Sapienza & Masten, 2011), but before EF
skills are developed, they are vulnerable to the effects they help buffer against later in
life. Poverty-related factors such as poor sleep schedules (El-sheikh, Bagley, Keiley,
Elmore-Staton, & Chen, 2013), iron deficiency (Halterman, Kaczorowski, Aligne,
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Auinger, & Szilagyi, 2001), pre-natal stress (Lefmann & Combs-Orme, 2014), higher
levels of unpredictability and chaos (Weisner, 2010), and higher levels of toxic stress
(Shonkoff et al., 2012) are implicated as risk-factors for the atypical development of
important cortical areas and healthy EF skills (e.g. Canfield, Gendle, & Cory-Slechta,
2004; Kim et al., 2013; Tomalski et al., 2013). To make matters worse, the failure to
address risk factors associated with poor EF development can lead to a developmental
cascade of effects with long lasting implications on individual health and well-being
(Masten & Cicchetti, 2010). By creating structured routines that keep in mind these risk
factors, it is possible for EF-promoting routines to address two problems at once. For
example, a bedtime routine with deep belly breathing and reflection may help develop
cognitive skills as well as create a non-chaotic interaction that promotes a healthy sleep
schedule and thereby attenuates a poverty-related risk factor for EF.
EF and Reflection
Having established the nature of EF skills and their role in regulating behavior in
emotionally hot and cool environments, it is now important to consider cognitive
strategies and mechanisms that can be trained and exploited to help improve EF skills,
particularly in situations where environmental contexts may be working against the
expression of these skills. One mental process that seems to play an important role in the
successful engagement of EF skills is reflection.
Reflection, in the cognitive sense, is a process by which mental representations
(construals) are processed and reprocessed over time; at each level of the reprocessing of
information more context-dependent information can be incorporated into the new and
revised construal (Zelazo, 2015). Reflection takes place over time and requires deliberate,
7

goal-directed effort and attention and is often the difference between acting impulsively
and acting deliberately and thoughtfully. Engaging in reflection allows for pause between
a response-trigger and a response. During this delay, EF skills can better inform a goaldirected response. Failure to reflect on a situation and to take context into account can
lead to traditional failures on EF tasks despite the EF skills themselves remaining
unchanged (see: Cunningham and Zelazo, 2007; Zelazo, 2015). Consistent with this
theoretical account, empirical evidence demonstrates that after deliberate reflection
training, children are able to succeed on EF tasks they previously failed on (Espinet,
Anderson, & Zelazo, 2013). EF plus reflection training has also been shown to improve
children’s EF skills in a recent school intervention (Zelazo, Forston, Masten, & Carlson,
2018). Reflection, and the metacognitive awareness that comes from it, is a promising
avenue for interventions that seek to improve EF skills. One reason for this is that the
metacognitive awareness gained through reflection might help children understand how
and when to apply trained EF skills in new situations and in new contexts (Espinet et al.,
2013, Hadley et al., 2019; Pozuelos et al., 2019).
Considering skills that help support EF, such as reflection, is important because
then it is possible to craft activities and intervention strategies that can leverage existing
competencies optimally. For example, in addition to standard EF training, EF training
with reflection can potentially create greater, longer lasting improvements (Zelazo et al.,
2018).
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III. Reflection & Mindfulness
The practice of reflection to help regulate thoughts, emotions, and behaviors is not
a recent discovery; indeed, it is the cornerstone of ancient meditation practices. In recent
years, the power of this traditional practice has become better known in the context of
behavioral neuroscience, and secularized versions of traditional practices have emerged
to promote reflection in a wide range of clinical settings. An example is mindfulness,
which is a particular way of paying attention, on purpose, to the present moment, and
non-judgmentally (Kabat-Zinn, 1990). During mindfulness, the meditator pays attention
to a particular mental object; oftentimes this is paying attention to breathing. Whenever a
distracting thought or emotion or feeling comes to the forefront of attention, the meditator
is trained to notice but not dwell on it, and gently bring one’s attention back to the mental
object. The proximal goal of mindfulness meditation is therefore to train one’s attention
to be more focused and deliberate. Additionally, the practice of paying attention
nonjudgmentally has the benefit of training meditators to recognize but not dwell on
negative emotions. The combination of paying attention in a goal-directed way while also
minimizing the impact of emotions and their consequences situates mindfulness as a
unique practice which helps address top-down (cognitive) as well as bottom-up
(emotional/affective) influences on behavior. It is no surprise then that mindfulness
practice has shown promise as a practice which can improve EF skills.
The recent Mindful Revolution (Pickert, 2014) has produced a bounty of research
and attention to mindfulness programs. Accompanying the increased attention and
utilization of mindfulness programs has been the increased risk of drift from the
theoretical roots of the practice. Certain programs may adapt a tested mindfulness
9

intervention for use with their own population and in doing so alter the “active
ingredient” enough to lessen the impact of the practice. Therefore, before discussing how
mindfulness can be used alongside routines to improve children’s cognitive outcomes, it
is important to discuss the evidence for the benefit of mindfulness and identify specific
mechanisms and pathways by which mindfulness practice can improve cognitive
performance.
Mechanisms of Mindfulness
Mindfulness is a particular way of paying attention fully to one’s experience, and
it utilizes reflection and EF skills. Practicing mindfulness involves the interaction of two
complementary physiological systems: the top-down cognitive system and bottom-up
emotionally reactive system. Our top-down system is effortful and typically
metabolically expensive, and it corresponds to neural networks involving prefrontal
cortex. Our bottom-up system is the quicker-to-respond emotionally reactive limbic
system; this system allows for quick and impulsive reactions to a situation without the
need for thought and deliberation. Typically, these two systems trade off in terms of
priority and activation and this tradeoff is largely dependent on context (e.g. you don’t
want your top-down system contemplating what to do when a bear appears in front of
you). Mindfulness operates as a regulator that creates opportunity for more top-down
control of attention while also minimizing the unwanted influence of bottom-up systems.
For reflection to happen, an impulsive response must be inhibited and delayed. Mindful
attention interrupts automatic responding and facilitates more carefully considered
reactions to a given stimulus. This section will review research on mindfulness and
highlight specific neural pathways and structures likely involved in mindfulness practice.
10

One key distinction regarding mindfulness meditation is the amount of sustained
practice one can expect from children and adults. Studies with adults have examined
long-term practitioners of mindfulness, and there are well-documented cognitive and
behavioral differences between novice and expert meditators (Brefczynski-Lewis, Lutz,
Schaefer, Levinson, & Davidson, 2007). These differences, however, are associated with
an inverted U-shaped relation between experience and network activation. In the early
stages of meditation, when the relevant attentional networks are just being established,
there is relatively little activation. During intermediate stages of mindfulness practice,
there is a relatively high amount of activation as considerable efforts are made to control
mind wandering while attention is sustained to the present moment. By the final “expert”
stage of meditation, network activation declines as mindfulness becomes more automatic,
an embodied state of mindfulness marked by “effortless being” (Fox et al., 2014; Tang,
Hölzel, & Posner, 2015).
Emotion Regulation
One of the primary benefits of mindfulness is improved emotional regulation. In
attending to the present moment, those engaged in mindfulness are directed to notice
incoming thoughts and emotions and things that can arouse emotions as nonjudgmentally as possible. The goal of this type of practice is recognize that one’s feelings
and evaluations are transitory and subjective emotion experiences. This in turn, helps one
to recognize how situations and stimuli that in the past evoked strong emotional
responses might still capture one’s attention.
Emotion regulation in mindfulness takes on two distinct forms. The first form
occurs in a top-down way. By engaging in mindful reflection, meditators are trained to
11

understand that emotions are momentary and that it is within their cognitive ability to
inhibit impulsive responses to these emotions by stepping back and considering
alternative construals. In this way, mindfulness is engaging our executive function skills
in an emotional context and strengthening the projections between the prefrontal cortex
(PFC) and the amygdala (Hölzel et al., 2011). Through this type of practice, meditators
can better anticipate situations or things that can provoke an emotionally hijacking
response and better prepare a top-down response to those situations beforehand. Another
way emotion regulation works in mindfulness is by changing the way the emotionally
charged stimuli are processed in the first place, prior to effortful regulation. This type of
emotion regulation is evidenced by the adult emotion interference task (EIT; Buodo,
Sarlo, & Palomba, 2002). In this task, participants are asked to respond to a tone while
viewing emotionally affective stimuli. The stimuli vary in their affective valence (either
positive, negative, or neutral) and the emotion interference effect is measured by looking
at reaction times to emotionally affective pictures compared to emotionally neutral
pictures. In one study, university students completed the EIT and then were assigned to
either a control group or an 7-week mindfulness based stress reduction (MBSR) group.
After 7 weeks, post-test data indicated the elimination of the emotion interference effect
in the mindfulness group, but not the control group (Ortner, Kilner, & Zelazo, 2007).
This effect was accompanied by a reduction in skin conductance reactivity to the
emotional pictures, suggesting change in the early, automatic stages of processing. A
similar version of the task is being piloted with 5- and 6-year-olds (Semenov & Zelazo,
under review) and initial results indicate that in addition to there being an emotion
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interference effect consistent with the adult literature, performance on the task is
unrelated to child IQ or EF.
The mechanisms responsible for the modulation of the emotion interference effect
seem to also play a role in modulating the length and intensity of emotional responses to
stressors (Carthy, Horesh, Apter, Edge, & Gross, 2010) with evidence from adults
implicating the anterior cingulate cortex, insula, and somatosensory cortices (Chiesa,
Serretti, & Jakobsen, 2013; Farb, Anderson, & Segal, 2012; Goldin & Gross, 2010).
Together, these findings suggest that over time, participants can use mindfulness practice
to transform effortful regulation of salient and emotional stimuli into more automatic
processing of such stimuli that attenuates their salience and emotional intensity.
Self-Awareness
Becoming aware of one’s own body, sensations, emotions, and thoughts is
oftentimes the first step in effectively responding to stressors in the environment.
Recognizing that you’re hungry, or tired, or overreacting in a given situation can make
you better prepared to respond to a situation deliberately rather than react to it
impulsively. Mindfulness helps cultivate awareness skills by directing awareness nonjudgmentally to one’s own physical and mental states, to objects in the environment, and
to other people. In practiced meditators, there is evidence of increased cortical thickness
in areas associated with internal body awareness (Farb et al., 2007; Lazar et al., 2005).
An increase in awareness of one’s own physical and mental states can be an important
step not only in regulating those states, but also in preventing situations that may cause
self-regulation failures.
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Mindfulness practice with children often uses props and scaffolds to help direct
attention and cultivate self-awareness. For example, instead of relying on a verbally
guided meditation body scan, children may be given a hula hoop and told to describe the
feeling in their body as the hula hoop passes over them “like a scanner.” Another activity,
often used with children, is to color in an outline of a body to describe how you’re feeling
in the moment. For example, coloring in the stomach red could indicate stomach pain.
This type of introspective reflection prompts children to think about and label their
thoughts, feelings, and emotions. Research on children’s cognitive development suggests
that the use of task-relevant labeling can improve performance on certain EF tasks (e.g.,
Doebel & Zelazo, 2013; Lucenet, Blaye, Chevalier, & Kray, 2014). Crucially, the use of
labels can be used to accelerate the cognitive transition from using reactive control
strategies to proactive controls strategies (Karbach & Kray, 2007). The transition from
recruiting top-down control as it is needed (reactive) to proactively recruiting top-down
skills based on context (proactive) marks a key developmental shift in the development of
EF skills (Munakata, Snyder, & Chatham, 2012). Therefore, promoting strategies and
behaviors that help use labeling and self-directed speech while also engaging in
attentional control (e.g. mindfulness) may prove to be supportive in helping children
transition between reactive and proactive control. Self-directed language has been shown
to play an integral role in the development of self-regulation (Vygotsky, 1962).
Therefore, by creating labels and directing inner speech during reflective moments,
mindfulness is able to recruit and reinforce key cognitive skills and mechanisms.
Improvements in self-awareness in practiced meditators are accompanied by
decreases in the “ongoing personal narrative” theorized to be indexed by lower activity in
14

the resting state EEG waveform (Davidson et al., 2003). This is consistent with the
Buddhist spiritual roots of mindfulness, that state that through meditation the role of the
ongoing self is minimized in favor of existing with awareness in the present moment. For
meditators, this carries with it the added benefit of reducing the potential anxietyinducing impact of past follies and mistakes. It is unknown whether these effects would
be seen with young children, but because the transition to adolescence is marked by
increases self-consciousness, it might be especially beneficial for them (e.g., Adams,
Abraham, & Markstrom, 1987).
Mindfulness for the Development of EF
The evidence provided thus far has demonstrated how mindfulness and reflection
practices can help with emotion regulation by training attention to reduce the hijacking
influence of bottom-up stimuli, recognize the need for regulation, and proactively engage
top-down networks to regulate emotional reactivity and behavior. Mindfulness has also
been shown to be associated with key meta-cognitive and self-awareness processes, and
to employ important EF-promoting practices, like self-awareness and self-reflection
(Schloeberlein & Koffler, 2005; Thompson & Gauntlett-Gilbert, 2008). These
associations show how mindfulness is indirectly improving the conditions for EF
development both by reducing bottom-up influences and promoting the use of top-down
strategies in a proactive way. However, there are more direct associations between
mindfulness and EF skills.
The benefit of mindfulness for the development of EF skills can be seen in direct
improvements of neural pathways associated with both mindfulness and EF (Tang et al.,
2015), increases in processing speed (Moore & Malinowski, 2009), and improvements in
15

EF skills including working memory (Jha, Stanley, Kiyonaga, Wong, & Gelfand, 2010),
cognitive flexibility (Moore & Malinowski, 2009), and inhibitory control (Oberle,
Schonert-Reichl, Lawlor, & Thomson, 2012).
However, what makes mindfulness a uniquely positioned practice for use with
children is that mindfulness can help lighten the load on the developing prefrontal
cortical networks by reducing the emotional impact of bottom-up influences (Carthy et
al., 2010). Indeed, practiced meditators show reduced top-down effort and increased
bottom-up control in the face of emotionally charged situations (Goldin & Gross, 2010).
By reducing interference from bottom-up influences while simultaneously engaging in
reflection and strengthening top-down networks, mindfulness can serve as a useful
practice to cultivate and strengthen EF skills
Mindfulness for Parents
Mindfulness practice with parents carries with it the benefits observed in adults,
but due to the unique relationship between child and parent, there are potential
downstream effects of mindfulness on the parent-child relationship and on the child.
Mindfulness for parents and caregivers can facilitate listening, emotional awareness, nonjudgmental acceptance, perceived self-competence, wellbeing, compassion, and empathy
(Benn, Akiva, Arel, & Roeser, 2012; Coatsworth, Duncan, Greenberg, & Nix, 2010).
Perhaps the most important realm in which mindfulness can benefit parents and
children is dealing with toxic stress. Stress has a unique ability to disrupt cognitive
functioning and has lasting health impacts (Shonkoff et al., 2012). Furthermore, parenting
stress, even prenatally, has lasting adverse impacts on the parent and child (Feldman,
16

Eidelman, & Rotenberg, 2004; King & Laplante, 2005; Kolb & Gibb, 2007). Therefore,
reducing parenting stress and parenting-related stress should be a goal of any intervention
aimed at improving child EF, particularly in contexts where stress and stressors are
pervasive.

IV. Interventions and Routines
Consistent with Bronfenbrenner’s ecological systems model (1989), and
Weisner’s ecocultural theory (2002), child development occurs across reciprocal
transactions that occur during everyday activities and routines. These activities and
routines provide a culturally meaningful structure within which children develop habits,
express emotions, and acquire skills. During routines, children can engage skills, like EF,
in increasingly difficult situations and across multiple contexts. Furthermore, family
routines provide a key context within which caregivers and children work collaboratively
to accomplish shared goals, therefore providing opportunities during which parents can
engage in autonomy supportive parenting practices and develop a warm and trusting
relationship with their children.
Daily family routines are a promising avenue to deliver high-quality, sustainable
interventions (Kashinath & Yu, 2018). Routines offer an environment in which children
can practice skills, such as EF, across different contexts in a socially engaging way.
These aspects of routines, along with their repetitive nature aligns with characteristics of
successful EF (Diamond & Ling, 2019). Also, the promotion of predictable structured
family routines can in themselves address risk factors associated with poor EF
development, namely chaos and unpredictability.
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Families experiencing poverty face a higher level of disorganization,
unpredictability, crowding and noise, collectively termed chaos (Evans & Wachs, 2010).
Children in these environments develop adaptive strategies for “tuning out” overly
arousing stimuli (Evans, 2006), but this may come at the longer-term cost of socialization
and high-quality parent-child interactions (Vernon-Feagans et al., 2012). Furthermore,
aspects of chaos can make maintaining existing routines unsustainable (Weisner, 2010).
Unsurprisingly, conditions of high chaos among children experiencing poverty have been
associated with negative developmental outcomes including cognitive (Blair & Raver,
2016; Brody & Flor, 1997; Lengua, Honorado, & Bush, 2007; O’Connor, Rutter, Beckett,
Keaveney, & Kreppner, 2000) socio-emotional (Evans, Gonnella, Marcynyszyn, Gentile,
& Salpekar, 2005; Jaffee, Hanscombe, Haworth, Davis, & Plomin, 2012) and academic
achievement (Hanscombe, Haworth, Davis, Jaffee, & Plomin, 2011; Shonkoff et al.,
2012).
An unpredictable and chaotic environment can make it difficult for children to
develop their EF skills. Children around the age of 6 begin using proactive control in
order to prepare themselves for upcoming demands on their self-regulation (Chevalier,
Martis, Curran & Munakata, 2015), but a chaotic environment necessitates a more
reactive form of control to respond to unforeseen events. It can also be difficult for
children to delay gratification in chaotic contexts or in contexts with lower levels of
social trust (Michaelson & Munakata, 2016). While these responses may be adaptive to
the environment a child finds themselves in, it may not be adaptive in other environments
such as school.
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One strategy for addressing high levels of chaos for children in at-risk
environments is to focus on center-based childcare. For example, children from families
with high levels of chaos who attended more than 30 hours of formal childcare a week
showed lower levels of social problems (Berry et al., 2016) compared to those who
attended fewer hours of childcare. Data from Berry and colleagues (2016) also suggest
that children’s childcare experiences (self-regulation skills and socialization) may buffer
them from the adverse conditions of household chaos. A childcare-centered approach
does not directly address the home environment, the sources of chaos, or the promotion
of sensitive and responsive caregiving. Not addressing high levels of chaos may also
make children less likely to benefit from protective factors such as parental monitoring
(Lauharatanahirun et al., 2018).
Another strategy for addressing chaos and its effects on child development is
focusing on parents and the home environment. One study of low-income children found
that having more routines established at 14 months predicted higher levels of selfregulation at 36 months (Ferretti & Bub, 2014). The Healthy Habits Healthy Homes
intervention (Haines et al., 2013), a 6-month intervention, improved sleep duration and
reduced TV viewing for low-income children at risk for obesity. The SHINE intervention
(Andeweg et al., 2021) saw a reduction of harsh discipline following an 8-week homevisit program. Furthermore, the presence of smoothly run positive routines tend to
reinforce other family routines. For example, in a study on routines in 5- to 11-year-olds,
the time spent in planned family mealtimes positively predicted the amount of sleep the
child received as well as a regular sleep schedule (Adam, Snell, & Pendry, 2007). Sleep
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and diet are both important factors for the development of EF (Bernier, Carlson,
Bordeleau, & Carrier, 2010; Devine & Hughes, 2014; Hughes & Ensor, 2009).
While these approaches utilize the home environment, and to an extent family
routines, there is a notable lack of focus on parent-child interactions. In order to properly
address the multiple ecological environments within which a young child develops,
namely the classroom and the household, a two-generation approach to intervention is
necessary. Single-generation intervention efforts to improve children’s outcomes in the
classroom or to alleviate the effects of family poverty and to provide parent training have
been mildly to moderately successful (Shonkoff & Fisher, 2013). However, twogeneration approaches to intervention may be able to take advantage of benefits from the
child-focused approaches, as well as parent-focused approaches to leverage benefits for
parents and children (Shonkoff & Fisher, 2013).
Introducing mindfulness and reflection into sustainable family routines can help
lay the foundation for further family interactions. For both children and parents,
cultivating mindful and reflective habits has the potential to help prevent bottom-up
influences, like emotional interference, from hijacking attention and interfering with the
top-down control of behavior. Once a few reflective routines are established, the
probability of other positive routines co-occurring should increase. Mindful routines also
have the potential to strengthen the emotional bond between parents and children by
fostering trust, safety, warmth and attachment (Zhang, Wang, & Ying, 2019). And while
the context of poverty and adversity may not be remedied through improved family
routines, children will have additional protective factors in place for the development of
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their EF skills and to allow them to acquire the tools necessary for succeeding in
challenging environments.
Two-Generation Interventions
Traditionally, two types of frameworks have been used to implement
interventions that can benefit children’s EF skills and their underlying neurophysiological
systems. Brain training approaches rely on a specific type of behavior, such as working
memory training (e.g. Cogmed, 2021), that is repeated intensively for a set amount of
time every day over the course of 5-8 weeks. Programs like Cogmed have been shown to
improve working memory skills, though these gains might be largely limited to neartransfer situations (Diamond & Ling, 2019). Part of the reason for the lack of far transfer
or generalizability of this type of approach might be that these skills are practiced in a
single decontextualized environment, so children don’t gain real-world practice with
these skills. Another reason these more focused training approaches may show limited
real-world transfer is that they are not usually maintained and practiced following the
intervention period (Diamond & Ling, 2019). They are not integrated into the daily
routine of the child they are intended to help.
Another framework used to improve child EF skills is to embed the practice of EF
skills within real-world settings such as classrooms and childcare centers. This
framework provides more ecologically valid scenarios within which children practice
their developing EF skills. Children practicing and training EF skills in a classroom
environment can use motivationally significant contexts such as play to create dynamic
learning environments. One example of a program that targets children’s self-regulation
skills within a classroom environment is Tools of the Mind (Bodrova & Leong, 2019).
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While these programs do improve children’s self-regulation (Barnett et al., 2008), they
are also limited due to the singular context (the classroom) that they exist in.
In order to maximally effect change for children, programs that integrate parentand child-outcomes are required (Shonkoff & Fisher, 2013). However, creating this type
of program is associated with challenges for both program implementation and program
evaluation. Transformative two-generation approaches to child development
interventions operate across multiple overlapping socio-cultural contexts in a child’s life,
meaning that goals, practices and outcomes need to be aligned.
One primary consideration common across two-generation approaches is to
strengthen caregiver capacities and provide caregivers with the tools necessary to be the
primary agents of change in their child’s life. As discussed previously, the reduction of
parenting-related stress through the use of mindfulness practice can be a good strategy
that helps parents to “put on their own oxygen mask first” before assisting their children.
Through techniques such as mindfulness, it is possible for parents to become more
reflective and present in interactions with their children and less reactive.
Beyond cultivating the environment within which children’s EF skills develop,
parenting behaviors that are autonomy supportive are uniquely suited for improving
children’s EF skills. (Bernier, Carlson, & Whipple, 2010). Autonomy supportive
parenting provides children with an appropriate amount of challenge and help consistent
with a child’s skill level, encourages children with action-oriented praise throughout
activities, takes the child’s perspective, and provides children with the opportunity to
make choices. Being autonomy supportive requires a high level of EF for parents, as well
as the ability to pause and take the child’s perspective (Distefano, Galinsky, McClelland,
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Zelazo, & Carlson, 2018). By promoting parent autonomy support through a twogeneration approach, interventions can “unlock” the pathway from improving parent EF
skills to improving children’s EF skills.
There is promise in embedding a two-generation approach to intervention in the
context of a family routine. First, this approach can help address ecological concerns of
chaos within the home environment by creating structured, predictable routines. Second,
the content of these routines can help provide parents with both the tools and the
scaffolding necessary for sustainable, repeatable practice of EF and mindfulness skills.
By providing a scaffold rather than explicit instructions or homework, routine-based
interventions can easily adapt to the existing family environment (Kashinath & Yu,
2018).

Fast-Cycles of Innovation, Research, and Development
In order to develop programs that fit the needs of caregivers across diverse
communities, a new approach to intervention development and evaluation is necessary. A
fast-cycle innovation cycle (Shonkoff & Fisher, 2013) is a promising framework within
which these two-generation intervention programs can be developed. A fast-cycle model
identifies an idea or program worth testing, expands the definition of evidence to include
a broad range of qualitative and quantitative outcomes, defines breakthrough outcomes,
and implements a short-cycle iterative development model in which multiple small-scale
programs are developed and implemented in rapid succession – with feedback from each
iteration (develop, evaluate, refine) informing the subsequent iteration (Shonkoff &
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Fisher, 2013). Due to multiple iterations and rounds of data collection, a fast-cycle
approach can tinker with aspects of an intervention to better fit the needs of parents,
children, and other stakeholders. The rapid development of these iterations allows for
multiple successive trials of an intervention across different contexts thereby making the
intervention more flexible and adaptive. However, unlike a traditional program of
intervention development, the fast-cycle approach does not lend itself to multi-year
summative validation studies. This drawback makes it harder for a fast-cycle approach to
identify small effect sizes (common in education interventions). Despite this limitation,
the fast-cycle innovation approach has considerable potential to accelerate discovery and
may in fact be essential for creating sustainable and scalable programs that are
thoughtfully embedded in authentic, real-world contexts.
Ready4Routines
Ready4Routines (R4R) is a an 8-week routine-based two-generation intervention
that aims to improve the quality of parent-child interactions through a scaffolded model
that promotes autonomy supportive parenting, EF skills and mindfulness. R4R arose out
of an interdisciplinary partnership between the University of Minnesota, Acelero
Learning, and Westside Infant Network, fostered by Harvard’s Frontiers of Innovation
(FOI) program, the process of program development and refinement used FOI’s fastcycle innovation approach (Shonkoff & Fisher, 2013), This process involved collecting
longitudinal data at locations across the United States, allowing for examination of the
impact across a diverse range of families and contexts.
R4R engages parents in a collaborative and reciprocal problem-solving process to
help them implement high-quality family routines at home. This process involved
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creating a learning environment in which parents were supported as the primary agents of
change for their children while also providing a research-informed framework that
scaffolded everyday parent-child interactions and routines. Consequently, parent
capacity-building is combined with child skill development in order to produce a
potentially transformative and sustained response to intervention (Shonkoff & Fisher,
2013).
In this this dissertation, I describe a multi-year process of program development
for R4R to illustrate the feasibility of a routine-based parenting intervention, and to
demonstrate the value of community-based transformational research using a twogenerational lens (Shonkoff & Fisher, 2013). Data are presented qualitatively from two
pilot studies and quantitatively from two pseudo-RCT studies. Implications and
considerations for future family-routine based programs are discussed.
R4R Intervention and PEER(E)
R4R is a two-generation approach to improving children’s EF skills and reducing
parent stress through the promotion of high-quality parent-child interactions structured
within daily family routines and activities. R4R occurs over the course of 8 weeks in
weekly 75-minute workshops led by a trained group facilitator. The workshops serve two
goals, the first being content delivery by the facilitator. Parents receive worksheets, watch
videos, and listen to the facilitator explain the principles of EF skills, autonomy
supportive parenting, mindfulness, growth mindset, and predictable family routines. The
second goal of the meetings is to provide a collaborative learning environment in which
parents work with other parents to model R4R activities and receive coaching from the
facilitator.
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As part of R4R, parents are provided with tools for structuring parent-child
interactions and practicing those interactions across one self-selected domain of routines
(transition times, mealtimes, sleep, or wake times). These four domains are often reported
as tension points in a family’s day. For example, getting children to put on their winter
clothes and go to school can turn into a prolonged chore during which the desire of the
parent to get to school on time and the desire of the child to choose their own clothes may
create conflict. R4R works within this interaction and provides parents with a blueprint
on how to navigate a potential conflict while supporting child autonomy and reducing
tension points for parenting stress.
The framework used to scaffold parent-child interactions is called PEER(E). This
stands for Pause Engage Encourage Reflect and Extend. Each stage in PEER(E) reflects
a key set of practices informed by contemporary research on child development. Parents
are coached to work their way through each step of PEER(E) during specific routines. By
the end of R4R, parents are encouraged to apply the PEER(E) framework to all
interactions with their child, not just those that occur during specific child routines.
Finally, to better demonstrate the framework of PEER(E), each parent workshop is
structured according to the framework, with program facilitators playing the role of the
parent. The first two workshops are dedicated to understanding EF skills, and each
subsequent week of the R4R program is dedicated to one of the PEER(E) steps.
Pause
The first step of R4R is based on the principles of mindfulness. All R4R
workshops begin with a moment of guided meditation. The facilitator guides parents
through a brief (5-minute) sitting and breathing practice. Parents are not required to
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engage in mindfulness if they are not comfortable, but are still asked to put distractions
away and settle into the group space. During the Pause workshop parents learn about
what mindfulness is (and is not) and review how they can use mindfulness practices with
their children. The facilitator leads group discussions about why it is important to be
reflective rather than reactive during child interactions. Parents share questions they
might have about mindfulness and are encouraged to think about how they can
incorporate the practice into their daily lives. One of the key points in the Pause step is to
have parents put down distractions (including phones) and to center their attention on
their child. Parents sometimes report being uncomfortable with the idea of mindfulness at
first, but by the end of the workshop series parents typically report looking forward to the
mindfulness practice. The Pause step of R4R is not a formal mindfulness practice and
does not need to be led by trained mindfulness instructors. However, it is useful for
facilitators to have personal experience with mindfulness to best speak to the benefits of
Pause.
Engage
The second step of R4R is based on principles from the science of learning and
how to close the 30-million-word gap. The Engage step helps parents expand their
vocabulary and think of alternative words for everyday actions (for example using “gaze”
or “observe” instead of “look”). Facilitators also model how to ask open-ended questions
and use narratives as a way of explaining things to their child. As a part of developing a
rich and engaging vocabulary parents are encouraged to identify their own feelings and
use precise terms to describe their emotions. By saying things like, “Mommy is feeling
frazzled because she woke up extremely early and hasn’t been able to drink her coffee
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yet,” parents can better identify the source of their own emotions and communicate that
to their child (an alternative being, for example, that a child may not know why their
mother is stressed, creating uncertainty).
Encourage
The third step of R4R is based on the principles of autonomy supportive parenting
and growth mindsets (Bernier et al., 2010; Dweck, 2006). During the Encourage step,
parents use action-oriented praise (rather than person-oriented praise). Parents learn to
use enough praise to encourage the child but not so much that praise loses its reward
value. Parents also learn about autonomy support, why it is helpful for children to
struggle on a task at the appropriate level, and how to adapt a challenge to meet their
child’s skill level. During the Encourage workshop, parents role-played with other
parents and worked on solving tasks like drawing a self-portrait or building a puzzle
while another parent would scaffold, encourage, and praise them.
Reflect
The fourth step of R4R is based on principles of mindfulness and reflection (e.g.,
Espinet, Anderson & Zelazo, 2013). The Reflect step mirrors the Pause step and is a
moment of pausing and breathing at the end of an interaction. The Reflect step serves as a
refractory period to help consolidate lessons and skills used during the activity, but it also
serves as an opportunity for parents and children to refine activities and interactions. The
Reflect step allows for activities (and their refinement) to be a collaborative experience.
Parents ask children to tell them a story about what activity they just finished and prompt
them using open-ended questions. Parents and children discussed what they liked and
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what they did not like, strategies for improving the activity next time, and a key takeaway or “learning” that they experienced. This step also models how to be self-reflective
and go through the Reflect step internally.
Extend
The principle of Extend is to go beyond the current contexts and comfort levels in
which R4R activities occur and to expand the landscape of learning opportunities. For
example, parents often report that their child is “well behaved” at home but not when
they go to the grocery store. The Extend step prompts parents to try R4R activities in
different settings so that children can practice their self-regulation skills in different
settings, which is likely to facilitate the generalization of any trained skills. The Extend
step also encourages parents to maintain a consistent level of challenge for their child by
adjusting task difficulty and support in a dynamic way. As a child becomes more
proficient at a certain game or skill, parents increase the difficulty level and follow
through with other R4R principles to help that child grow and feel confident about their
skill progression. As the final part of the Extend workshop, parents create their own
activity based on R4R principles.
Activity Cards
In addition to the R4R workshops, parents receive a set of 36 activity cards
divided into three categories: activities during mealtime, sleep time, or transitions. Each
activity follows the PEER(E) framework and includes a step-by-step process for
completing that activity. Some activities involve creating materials, while others are
simply prompts for discussion. Upon starting the R4R program parents are encouraged to
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choose one category and work on activities within that category. Once the R4R program
is over, parents are encouraged to try activities from the other categories. The R4R
activities are designed to be relatively short so that they can fit into common daily family
routines. As parents become more familiar with PEER(E) they are encouraged to iterate
upon the activities and modify the activities to better fit their family’s needs.
Parent Goal Setting and Reflection
At the start of the program, parents work with facilitators to gauge the current
state of family routines and where they would like to be by the end of the program.
Facilitators work with parents to create realistic goals that they can achieve during R4R.
Parents fill out weekly reflection forms to help them identify things that are
working well and things that could improve. Parents bring these reflection forms to the
R4R workshops and discuss them with other parents and the program facilitators. The
written reflection forms also help parents track their own progress week-to-week. By the
end of the program, parents are encouraged to look back on their Week 1 reflections to
consider how much they have learned, how far they have come.
Theory of Change
R4R is a multifaceted intervention that delivers multiple research-informed
practices through a theory-driven framework (i.e., PEER(E)). Parent participation in R4R
workshops and use of the R4R activity cards with their children is predicted first to
improve parent EF skills, autonomy supportive behaviors, and mindfulness. These
improvements are then predicted to impact the parent-child dyad by creating meaningful
high-quality parent-child interactions integrated within family routines. These
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interactions are predicted to improve child EF skills. Together, improvements in parent,
child and dyad are predicted to improve the family environment and reducing overall
chaos. Over time, these improvements are predicted to be associated with higher levels of
parent confidence and self-efficacy, a more structured and predictable family
environment and better child self-regulation and school readiness (see Figure 1).

V. Methods
Measures
Minnesota Executive Function Scale (MEFS; Carlson & Zelazo, 2014). This standardized
assessment of executive function is designed for use with individuals 24 months and
older. Participants are instructed to sort a deck of virtual cards by rule sets that increase
with complexity across levels. Assessment takes 4 minutes on average and is
administered by a certified examiner seated beside the participant. Raw scores are
calculated using an algorithm that combines trial accuracy and trial response time.
Standard scores are then derived from a socioeconomically diverse national sample of
51,424 typically developing children and 1,815 adults in the United States. The MEFS
shows good reliability from pre-test to post-test ICC(2,034) = .73 for children aged 2+
who were re-assessed between 11 and 90 days after the first assessment. All subsequent
analyses used standard scores. Both parents and their children received the MEFS.
Expressive One Word Picture Vocabulary Task (EOWPVT 4; Martin & Brownell, 2011).
The EOWPVT is a quick and reliable measure of English expressive vocabulary utilizing
a picture naming paradigm. Individuals are shown a picture and asked to name (in one
word) what the picture represents. The EOWPVT shows high test-retest reliability for
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individuals retested within 19 days of the first test r(78) = .98, p < .001 The EOWPVT
takes at most 20 minutes to administer. The EOWPVT is included as a covariate measure
because of robust findings associating EF skills with verbal ability (e.g., Hughes, 2011).
All EOWPVT scores are reported as standard scores. Only Children completed the
EOWPVT.
Theory of Mind Scale – iPad adaptation (Wellman & Liu, 2004). The iPad adaptation of
five theory of mind scenarios features short vignettes presented through a Keynote
presentation on the iPad. Children are presented with a set of 5 vignettes. Correct
responses on each vignette requires the child to reason about the thoughts and desires of
others rather than their own thoughts and desires. For each vignette children were given
up to 1 point for theory of mind consistent response.
Parenting Stress Index 4 – Short Form (PSI; Abidin, 1995). The PSI4-SF is a 36-item
adaptation of the 120 item PSI4. The PSI measures a 3-factor model of parenting stress –
parental distress, difficult child, and parent-child dysfunctional interaction. A total stress
score was calculated for each parent by combining the three sub scales. Scores were then
converted into percentile values based on the age of the child. The PSI includes a
defensive responding subscale, which may indicate one of three hypotheses, (I) The
parent is trying to portray themselves as a competent individual who is free from the
emotional distresses of parenting, (II) The parent is not invested in the role of parent and
therefore does not experience parenting stress, or (III) The parent is competent, handles
the responsibilities of parenting well, and has excellent relationships with others. Because
it is beyond the purview of the current study to disentangle these three hypotheses, all
parents, including those with defensive responding scores below the recommended cutoff
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(10) were included in analyses. The PSI-4-SF shows high test-retest reliability with a
coefficient of .84 on the total stress scale for parents tested over a 6-month re-test
interval. All PSI data are reported as percentile values. Only Parents completed the PSI4SF.
Dyadic Puzzle Solving Task (Bernier et al., 2010). The Dyadic Puzzle Solving Task is a
10-minute cooperative puzzle task during which parents and children are tasked with
completing a 8 cm x 10 cm wooden cube puzzle of farm animals. Parents were instructed
that researchers would like to see what their child can do by themselves, but the parent
can give assistance if necessary (full script in Appendix 3). The examiner left the dyad
alone and videotaped the interaction. Videos were coded by two independent coders blind
to study conditions. Each video was coded for three types of behaviors, autonomy
supportive, controlling, and laissez faire.
Autonomy supportive behaviors are those that respect the child’s pace, provide
opportunities for decision-making, intervene when the child needs help and encourage the
child throughout. Controlling behaviors provide unnecessary instructions, do not respect
the child’s pace or perspective, and fail to provide encouragement. Laissez faire
behaviors are characterized by a lack of interactive behaviors between parent and child.
These behaviors are observed across four different categories, 1) Parent’s concern for
child’s sense of competence to allow autonomy, 2) Parent’s verbalizations towards their
child, 3) Flexibility and perspective-taking if the child deviated from task, and 4) Parents
following the child’s pace and giving opportunity to make choices. Scores ranged from 15 (not at all to very often) and were averaged across the 4 categories. Each parent
received an average autonomy support, controlling, and laissez faire score. Coders met
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with a master coder biweekly to discuss discrepancies. Disagreements were resolved by
the master coder, and both coders were reliable, ICC = .81.
Pilot 1
In March 2015, I conducted the preliminary pilot study for Ready4Routines
(R4R). For this pilot, parent-child dyads (N = 63) were recruited across 4 agencies,
including Head Start centers and community service providers. Implementation of Pilot 1
varied from center-based groups within Head Start facilities to home visits consisting of
1-on-1 meetings between facilitators and parents. Parents and children completed pre-test
and post-test assessment batteries consisting of the MEFS and the PSI4-SF. Parents and
program facilitators also completed post-test feedback forms designed to help the study
team revise and improve the intervention program. No comparison group was recruited;
data served to inform the study team about program feasibility and implementation stress
points. Head Start and community center staff recruited participants collected data and
facilitated the R4R program.
Data from the initial pilot study indicated a slight increase in child EF skills F(1,
41) = 4.35, p < .05, such that children increased by approximately .33 SD from their pretest scores. There was also a decrease in self-reported parenting-related stress t(49) =
2.82, p < .01, such that parents reported post-test stress approximately .25 SD lower than
their pre-test scores. Yet without a comparison group, it is unclear whether these changes
were because of the intervention or would have occurred naturally over the course of the
year. Despite limitations, Pilot 1 demonstrated that the R4R intervention package is
viable and accessible to parents.
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The varied implementation of R4R highlighted benefits and limitations of the
different methods. Facilitators across sites indicated difficulties in recruiting participants
due to factors such as babysitting availability, job interviews, transportation, and other
life events. Families who participated in center-based care found it difficult to complete
the data collection procedures on-site (due to many distractions present at the center),
while families who received home visits typically struggled with at-home distractions.
Although home visits ensured more comprehensive completion of measures, this method
is more difficult for program facilitators and incurs a higher cost per family due to
increased time per family and travel costs.
Characteristics of families that completed the R4R program indicated that they
typically placed a high value on their child’s education, had stable home environments,
had few or no competing demands on their time, attended the program as a couple, and
had high motivations to improve their family life. Families that failed to complete the
intervention typically reported high competing demands and reported high levels of
crisis. Parents indicated that they enjoyed the breathing exercises, valued more quality
time spent with their children, and liked the idea of routines 1.
0F

Following Pilot 1, the study team convened to discuss the data and form
recommendations for future iterations of R4R. Changes to the program included a
stronger emphasis on group facilitation – while the 1-on-1 home-visits were convenient
for parents, this method was not scalable for facilitators and lacked important group
interactions and community building. Despite the limitations, there were benefits to the
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Note: Staff on site provided summaries of parent reactions and characteristics.
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home-visits, including flexibility for parents and more in-depth facilitator-parent
coaching and interactions. Changes were made to the training program and facilitator
materials that were intended to maximize the peer learning environment while also
building in space for 1-on-1 discussions within a group setting. Finally, adjustments were
made to the assessment protocols to improve data integrity and ease of data collection,
including digitizing data collection materials, and streamlining data flow between the
evaluation team and center directors.
Pilot 2
In March of 2016 I conducted a second pilot study. The goal of this pilot was to
evaluate the refinements made following Pilot 1 and to compare changes in the R4R
group to a comparison group not receiving R4R. Pilot 2 recruited parent-child dyads for
the R4R group (N = 65) and children for the comparison group (N = 26). Like Pilot 1,
implementation varied from center-based groups within Head Start facilities to home
visits consisting of 1-on-1 meetings between facilitators and parents. Children in the R4R
and comparison group completed the MEFS and a computerized Theory of Mind scale.
Parents in the R4R group completed the MEFS, PSI, and demographics questionnaires.
Additionally, three sites from Pilot 1 were retained thereby reducing the need for
additional training of program facilitators. One of the sites retained served a clinical
population. The other sites were Head Start and Early Head Start locations.
Facilitators were receptive to the changes implemented after Pilot 1 and the
participant recruitment process was improved. However, retention of participants still
proved to be difficult for the same reasons as in Pilot 1. Many parents reported
commitments and responsibilities that made program attendance and data collection
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difficult. Facilitators also reported that collecting data in addition to facilitating R4R
workshops and recruiting families made scaling the program difficult. Parents were
receptive to the changes in group facilitation and some reported that they were “relieved
to know that other parents were struggling with the same things that they were.”
Results of Pilot 2 indicated a significant increase in child MEFS scores in the R4R
group compared to the comparison group using change scores (post-test scores – pre-test
scores) t(47) = 2.52, p < .05, such that children in the R4R group improved their MEFS
score by an average of .74 SD of their pre-test scores while children in the control group
improved an average of .23 SD of their pre-test scores. There was also a significant
increase in theory of mind scores, t(36) = 2.18, p < .05. These findings suggested that
compared to a similar comparison group, children in the R4R group improved in their EF
and theory of mind skills. Parents showed a decrease in stress from pre-test to post-test,
but without a comparison group it is unclear whether this is because of R4R. Dyads from
the clinical sample showed no significant changes in outcome measures following R4R
and were excluded from Pilot 2 analyses.
Findings from Pilot 2 provided two key take-aways. First, that the ability of the
facilitators to implement R4R would benefit greatly if the data collection responsibilities
were assigned to independent staff. Second, that the R4R intervention seems to improve
desired outcomes (child EF skills and parenting stress) if parents can make the weekly
commitment to attend R4R sessions. Finally, no changes in outcome variables were
observed following the R4R program in the clinical cohort. The study team concluded
that R4R, in its current form, is not designed for a clinical population, and that the
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program would need to be adapted significantly if it were to be implemented in a clinical
setting.
As part of the iterative fast-cycle design, evaluator and facilitator feedback led to
revisions in the evaluation protocol. In addition to digitizing questionnaires the Theory of
Mind measure was dropped due to difficulty of administration within the context of a
childcare center.

VI. Study 1
Building off findings from Pilots 1 and 2, a larger scale implementation of R4R
was warranted. A larger-scale evaluation of 228 parent-child dyads was conducted
between September 2017 and May 2018. The sample was distributed across three
conditions, an R4R condition (N = 70), a wait-list control condition receiving business as
usual Head Start and Early Head Start services (N = 58), and a program for Head Start
called Shine on Families (N = 100).
Shine on Families (SoF) is a program developed by study partner, Acelero
Learning, that integrates R4R materials into Head Start Family Engagement and
Education Operations. The SoF program takes place over the course of the entire school
year (Sept – May) and features parent-learning parties every other month, PEER(E)
framework workshops every month as well as typical Head Start classroom instruction
for children. Shine on Families makes R4R content available across the school year,
rather than only in a concentrated 8-week session. The additional flexibility of SoF is
intended to improve access to R4R materials and to integrate the core components of
R4R into a year-long curriculum. The entirety of the SoF sample were recruited from
38

Acelero Centers in Las Vegas, NV. The remaining R4R and comparison dyads were
recruited from Head Start centers partnered with Acelero Learning in Hobbs, NM and in
Manatee, FL, as well as an Early Head Start center partnered with Westside Infant
Network (WIN) in Los Angeles, CA. Families were recruited by program directors –
potential parents needed to express interest in the program, have a child aged 2-5 enrolled
in the program, and commit to the weekly/bimonthly meetings. All eligible families at the
SoF site were recruited into the study condition. Eligible parents in the R4R and Control
group were randomly assigned to either the R4R condition or a wait-list control
condition.
Due to SoF being a year-long program and R4R spanning 8 weeks, study design
was asynchronous such that pre-test testing began for SoF families in September 2017, a
midpoint assessment occurred in December, and a post-test assessment occurred in May
2018. R4R and comparison families completed pre-test assessment in January of 2018
and completed post-test assessment in May 2018 (Table 1).
One key difference between Study 1 and Pilots 1 and 2 is that the program
facilitators were not responsible for data collection. Instead, a team of graduate and
undergraduate students were hired and trained on data collection protocols prior to the
start of the program. This change allowed facilitators to focus on family recruitment,
program mastery, and group facilitation. The addition of a dedicated evaluation team
allowed for increased flexibility in data collection schedules and measures.
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Participants
Mean age of children in Study 1 was 4.08 years (SD = .83). Mean age of parents
was 32.8 years (SD = 8.9). Children’s gender was evenly split overall with 111 females
and 113 males and did not significantly differ between groups χ2 = 3.88, n.s. Parents were
predominantly female (86%) with only 1 male in the control group (3.1%), 3 males in the
R4R group (5.9%), and 18 males in the SoF group (25%). Distribution of race/ethnicity
varied significantly by group χ2 = 41.11, p <.001, with 60% of the SoF group identifying
as Black/African, 31% identifying as Hispanic/Latino, and 7.7% identifying as white. In
the R4R group 9.8% identified as Black/African, 84% identified as Hispanic or Latino
and 3.9% identified as White. In the Control group 6.2% identified as Black/African,
88% identified as Hispanic or Latino and 6.2% identified as White. The differences in
race/ethnicity distribution are best explained by the regional differences; the SoF group
were recruited exclusively in Las Vegas, while the R4R and control groups were
distributed across New Mexico, Los Angeles, and Florida. Child race/ethnicity closely
followed parent race/ethnicity (see Table 2). Parents reported a median annual income of
$5,000 - $10,000, and most reported having completed some high school (51%). Whereas
19% of parents reported being unemployed, 21% and 52% reported working either full or
part time, respectively.
Data collection
Graduate students and undergraduates at schools near each participating center
were trained on the evaluation protocols and completed all the necessary human subject
research training prior to the start of data collection. The evaluation team worked
alongside center directors to schedule times for parents to visit the center and participate
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in data collection. Data collection occurred over the course of 2-3 weeks prior to the start
of the intervention, and 2-3 weeks following the end of the intervention. Participants
were compensated $20 for completing pre-test assessments and $30 for completing posttest assessments. Except for the Dyadic Puzzle Solving Task, parent data were collected
separately from child data such that parents were asked to come in early or stay late
during pick-up and drop-off times. Following pick-up and drop-off windows, evaluators
collected data from children by pulling them out of class one at a time. If the same parent
was unavailable for post-test data collection, parent data were not collected or were
excluded from analyses.
Dyadic Puzzle Solving Task data were collected from 30% of participants in each
condition, chosen at random. This resulted in 18 families in the control group (31%), 25
R4R families (35%), and 36 (36%) SoF families completing the pre-test puzzle task.
Finally, unlike all other measures, the puzzle task was administered in December for all
groups, due to concerns over the duration of the pre-test assessments for the SoF group.
Because the SoF group completed pre-test data collection in September, December
corresponded to midpoint data collection for this group. This means that the pre-test data
for the puzzle task is offset from the pre-test data for other measures for the SoF group
only (See Table 1).
Data cleaning
One MEFS score was removed due to examiner error, and 2 MEFS scores were
flagged due to child non-compliance. Two PSI scores were removed due to having more
than 2 missing items as per measurement recommendations. No PSI scores were removed
due to low defensive responding scores. There was difficulty confirming the age of one
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child; this child’s age was set to the average age, M = 49 2. Final counts for all measures
1F

can be found in Table 3.
Missing Data
There were high levels of missing data that varied by measure. For the child
MEFS, 4 data points were missing at pre-test (1.8%), and 71 points were missing at posttest (31%). For the parent MEFS, 74 points were missing at pre-test (32.5%), and 132
points were missing at post-test (57.9%). For the child EOWPVT, 29 data points were
missing at pre-test (13%) and 116 points were missing at post-test (51%). For the Parent
PSI, 77 data points were missing at pre-test, and 135 data points at post-test (59%). Only
79 dyads (34%) completed the Dyadic Puzzle Solving Task at pre-test, and 65 completed
the task at post-test (29%), indicating a pre-test to post-test missing rate of (18%).
Missing data were analyzed using Kruskal Wallis tests for continuous variables
and chi-squared tests for categorical variables. There were no measured differences in
groups that were missing parent MEFS scores and groups that were not. Parents who
were missing one sub-scale on a pre-test questionnaire (e.g. income) were typically
missing all sub-scales on that pre-test questionnaire. As indexed by the Parent Education
question, on average parents who were missing a pre-test questionnaire had older
children (Mmissing = 50, Mnot missing = 47.2, p < .05), had lower pre-test MEFS scores
(Mmissing = 91.0, Mnot missing = 96.0, p < .05), and were more likely to be in the control
group (Nmissing = 39, Nnot missing = 19, p < .05). On average, parents who were missing
post-test EF scores had higher MEFS scores at pre-test (Mmissing = 96.6, Mnot missing = 93.5,
One child had a reported age of 8 years. This was assumed to be a typo because 8-year-olds are not
eligible for Head Start, and this child’s age was set to the average age M=49.
2
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p =.085), had older children (Mmissing = 49.6, Mnot missing = 47.2, p = .08), and were more
likely to be in the Shine on Families Group (Nmissing = 64, Nnot missing = 33, p < .05).
Parents who were missing pre-test PSI data had older children on average (Mmissing =
51.3, Mnot missing = 47.3, p < .05). Parents who were missing post-test PSI data had older
children on average than those without missing data (Mmissing = 50.2, Mnot missing = 46.4, p <
.05). There were no detected differences in children who were missing MEFS pre-test or
post-test scores and those who were not. There were no differences in dyads who had
post-test puzzle solving task data and those who did not. Due to the pattern of
missingness for parent data, and no single measure having 0% missingness, multiple
imputation was not an option.
Analysis
Analyses were conducted by regressing post-test outcome variables on pre-test
outcome variables and group assignment using the control group as a reference group.
Pre-test covariates were included when they correlated with dependent variables.
Analyses were conducted with and without outliers removed and differences in outcomes
are noted if they occurred. MEFS and EOWPVT scores are reported as standard scores
based on nationally normed samples. It should be noted that at pre-test children in the
sample scored an average of 96 (SD = 9) on the MEFS and a 91 (SD = 15) on the
EOWPVT, both below the average (of 100). These differences were statistically
significant (MEFS: t(223) = -7.33, p < .001; EOWPVT: t(241) = -7.21, p < .001). Parents
scored an average of 95 (SD = 11) on the MEFS at pre-test. PSI scores were converted to
percentile values, and parents scored on average in the 75th percentile (SD = 20) at pretest. The clinical cutoff for significant levels of stress is the 91st percentile. Dyadic Puzzle
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Solving Task scores ranged from 1 to 5 with scores of 1 being low levels of the observed
behavior and scores of 5 being high levels of observed behavior.
Study 1 Results
Correlations for Study 1 can be found in Table 4.
Child EF
Children’s pre-test MEFS standard scores were correlated with their pre-test
EOWPVT Standard Scores r(196) = .15, p < .05. Children’s pre-test MEFS standard
scores were moderately correlated with their post-test MEFS standard scores r(155) =
.17, p < .05. There was no significant effect of group on child EF scores.
Parent EF
Parent MEFS pre-test standard scores were negatively correlated with parent age
r(152) = -.27, p < .001, positively correlated with education r(140) = .22, p < .01, and
positively correlated with parent MEFS post-test standard scores r(94) = .54, p < .001.
There was no significant effect of group on parent EF scores.
Child EOWPVT
Child EOWPVT pre-test standard scores were negatively correlated with parent
pre-test laissez faire behavior r(67) = -.29, p < .05 and positively correlated with post-test
EOWPVT scores r(134) = .62, p < .001. There was no significant effect of group on child
EOWPVT scores.
Parent Stress
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Pre-test parent stress scores were strongly correlated with post-test parent stress
scores r(91) = .76, p < .001. There was no significant effect of group on parent PSI total
stress percentile values after controlling for parent education.
Dyadic Puzzle Solving Task
The pre-test and post-test subscales for autonomy support and controlling
behavior were correlated with themselves (autonomy support: r(58) = .39, p < .01;
controlling behavior: r(58) = .39, p < .01). Pre-test autonomy support was strongly
negatively correlated with pre-test controlling behavior r(77) = -.78, p < .001, and pretest laissez faire behavior r(77) = -.74, p < .001.
There was a significant main effect of group when regressing autonomy support
post-test scores on autonomy support pre-test scores and group, βR4R = .83, t(56) = 2.77, p
< .01, βSoF = .77, t(56) = 2.89, p < .01. The model significantly accounted for variance in
autonomy support post-test scores, F(3, 56) = 7.5, p < .001, R2 = .28.
There was a significant effect of group when regressing controlling behavior posttest scores on controlling behavior pre-test scores and group, βR4R = -0.60, t(56) = -1.92, p
= .059, βSoF = -0.60, t(56) = -2.12, p < .05.
There was no significant effect of group on parent laissez faire behavior.
Study 1 Discussion
In Study 1, 128 participants were randomly assigned to either R4R or a wait-list
control condition, and both groups were compared to 100 participants in the SoF
condition. Parents and their children were tested at pre-test and post-test. Standard scores
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were used when possible to account for age differences and differences in pre-test and
post-test timing. There were significant main effects of group predicting post-test
autonomy support and controlling behavior when controlling for pre-test scores on the
Dyadic Puzzle Solving Task such that participants in the R4R group and SoF group saw
increases in autonomy support behavior compared to the control group and participants in
the SoF group saw decreases in their controlling behavior compared to the control group.
As shown in Ready4Routines theory of change (Figure 1), the intervention’s most
immediate targets are improved autonomy supportive parent-child interactions. These
interactions provide a supportive creative problem-solving space in which a child can
develop their executive function skills. Based on this logic model, it is perhaps not
surprising that the most proximal outcome to the intervention mechanisms (autonomy
supportive behaviors) saw improvement from pre-test to post-test while more distal
outcomes (executive function skills, parenting stress) did not. As mentioned previously,
the Shine on Families group completed data collection from September to May with a
midpoint assessment in December/January. The SoF curriculum introduces autonomy
supportive parenting material in the latter half of the year so the delivery of the content
matched up with the R4R group; thus, Dyadic Puzzle Solving Task data were collected at
the midpoint and not in September. Accordingly, change from pre-test to post-test data in
the SoF group mirror those from R4R suggesting that over the same span of time (i.e.,
~4.5 months) autonomy support training can be implemented effectively in either a
weekly R4R intervention or a twice-monthly format.
Parent and facilitator feedback from Study 1 suggested that the transition to
dedicated data collection staff improved conditions for program implementation staff.
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The data collection team worked alongside center directors to help coordinate data
collection visits and schedules. Data collection sessions themselves were more difficult
for parent data than for child data. Many parents reported being in a rush to complete data
collection, often citing having to go to work. Given these observations, the high level of
missing data for parents (at pre- and post-test) is unsurprising. Meanwhile, child data
collection involved pulling children out of the classroom for short periods of time, and
while this sometimes also encountered difficulties (e.g., a child would not want to be
separated from their friends), child completion of measures was considerably higher.
These observations suggest that changes in the data collection protocol needed to be
made to accommodate working families without straining the resources of program
directors or data collectors. Yet the promising findings from the Dyadic Puzzle Solving
Task caution against moving away from time-intensive data collection methods.

VII. Study 2
The results of Study 1 indicated that R4R and SoF have the potential to improve
autonomy supportive parenting and controlling behavior from pre-test to post-test, but it
remains to be seen how reliable the effect is, and whether any gains can be sustained
following the intervention. Additionally, the first two pilots and Study 1 indicated that the
data-collection arm of the project can both cause undue burden on the program
facilitators and be inconvenient for parents, even with trained undergraduate and graduate
data collectors. Finally, based on facilitator reports and parent feedback, we learned that
difficulty of travel and prior work commitments remained as barriers to participation in
the program. The SoF implementation suggests that these barriers can be in-part
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overcome by spreading out the content over a longer period of time creating a twicemonthly time commitment instead of a weekly time commitment.
Study 2 aimed to reinforce and expand the findings of Study 1 by: broadening the
participant population, examining longer-term outcomes, and measuring change in athome schedules and routines. Furthermore, Study 2 was the first to implement R4R near
the University of Minnesota allowing for more direct oversight of program
implementation and data collection. In addition to a local implementation of R4R,
colleagues from the University of North Florida, Jacksonville, worked with the study
team to implement R4R at a Head Start center in Jacksonville. The concurrent
implementation of R4R in Jacksonville, FL and Burnsville, MN aimed to provide insight
into program scalability outside of Head Start centers (Spoth, Kavanagh, & Dishion,
2002). Specifically, what is the process, timeline, and viability of offering R4R as a
trainable package that can be offered to community education partners?
Participants
An initial recruitment goal of 150 students was set for the Burnsville, Minnesota
Independent School District (191) implementation. Due to recruitment setbacks 3,
2F

however, only 22 parents were enrolled in the study and participated in data collection.
These parents signed up for one of 3 class times (approx. 7 per class), and a decision was
made to keep all 22 parents in the R4R group. Following implementation of R4R, we
recruited a convenience comparison group from the Institute of Child Development’s
Institute Participant Pool (IPP). For Jacksonville, 22 parents were recruited, of which 8

3

The study lead was hospitalized in a bike accident during recruitment.
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were randomly assigned to a control condition. Of the 12 parents in the R4R condition, 5
dropped out at various stages of the program implementation. The 7 remaining R4R
participants were included in the final R4R group scores. Reasons given for dropping out
included being too busy, starting a job with an evening shift, or illness.
Across sites, the mean age of children was 4.2 years (SD = .58). Mean age of
parents was 33.8 years (SD = 8.42). Children’s gender was roughly evenly split, with 22
females and 18 males. Parents were predominantly female (92%). Parents identified
predominantly as Black/African (48%), with a similar distribution for children (52%).
Parents in the Minnesota group reported a median income of $60,00 - $69,999, and
parents in the Florida group reported a median income of $20,000 - $25,000. The
majority of parents in in the Minnesota group reported having at least a bachelor’s degree
or equivalent (64%), and in the Florida group, 50% of parents reported having at least a
high school diploma or equivalent. Further demographic descriptives of both groups,
including breakdown by condition, can be found in Table 5.
Measures
In addition to the four measures used in Study 1 (i.e., MEFS, PSI, EOWPVT,
Dyadic Puzzle Solving Task), two additional measures were included in Study 2 to
capture additional information about child EF as well as family routines and schedules.
Study 2 interrater reliability for behavior coding on the Dyadic Puzzle Solving Task was
high, ICC = .94.
Verbal Fluency (e.g. Lezak, Howieson, Bigler, & Tranel, 2012). This task requires
participants to name all of the members of a given lexical category (e.g., animals or food
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items) that they can within 1 minute, while data were recorded using an audio recorder.
Participants can employ a variety of strategies to achieve this goal, including clustering
items within sub-categories (e.g., farm animals, domestic animals) and switching between
categories when available examples begin to run out. In order to be successful at the task,
participants need to endogenously detect the need to switch between categories and then
determine what category to switch to, and as such it can be considered a measure of
proactive executive function skills (as discussed in Snyder & Munakata, 2010).
Participants were given weighted scores based on the number of items they named and
the number of times they switched between valid sub-categories.
Parent Survey of Child Time Use (Barker, Semenov, Michaelson, Provan, Snyder, &
Munakata, 2014). This parent questionnaire measured aspects of a family’s daily routine,
including how much the family’s schedule varied day to day, what types of activities
their child participated in, and how structured or unstructured their child’s day was.
Procedure
Parent and facilitator feedback from Study 1 prompted changes to the evaluation
protocol. Parents in Study 2 were scheduled to individual appointments for data
collection for 1 hour during which parents and their children were assessed on all
evaluation tools at the local community learning center or at our laboratory at the
University of Minnesota by two trained graduate or undergraduate students. Furthermore,
parents were given broad flexibility of evaluation times for data collection to best
accommodate their schedules.
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Parents and children participated in pre-test evaluations in late September 2019,
post-test evaluations in December 2020, and a follow-up evaluation in March 2020.
Comparison families recruited from the IPP completed pre-test evaluations in January
and February 2020 and were scheduled for post-test evaluations 10 weeks following their
pre-test date to have similar pre-test to post-test durations for both groups. Participants
were compensated with a $20 gift card to Target.
COVID-19
On March 11th, 2020, all in-person research activities were halted due to the
COVID-19 pandemic. As a result, all scheduled post-test evaluations of comparison
families and follow-up evaluations of families in the Florida cohort were canceled.
Although follow-up efforts allowed for limited data collection from the Minnesota
comparison group remotely, those data are beyond the scope of this dissertation.
Given the lack of an adequately sized comparison group for the Burnsville cohort
and the pre-test group disparities (e.g. in income), between the Florida groups and the
Burnsville groups, data from both of the 2019 cohorts (Jacksonville and Burnsville) in
Study 2 were combined with the 2018 cohorts in Study 1. As a result, only measures
common across cohorts are included in these analyses. This resulted in the removal of the
verbal fluency executive function task, as well as the parent survey of child time use.
Analyses were conducted as in Study 1, by regressing post-test scores on group, holding
the comparison group as a reference group, and including pre-test covariates if they
significantly correlated with outcome variables.
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Results of Study 1 and Study 2
Combining the study populations of Study 1 and Study 2 for analyses resulted in
an overall sample size of N = 272 (NComparison = 66; NR4R = 106; NSoF = 100). All
subgroups except for the Minnesota R4R cohort were recruited from Head Start or Early
Head Start facilities across the country. A correlation of all measures can be found in
Table 6. There were differences in pre-test levels for outcome measures by group. Pretest total parent stress varied significantly by group F(2, 186) = 7.14, p < .01, and a posthoc comparison revealed that parents in the SoF group reported stress levels that were 19
percentiles lower than those in the comparison group padj < .001 and 8.8 percentiles lower
than those in the R4R group padj = .09. The R4R group reported pre-test stress levels 10.3
percentiles lower than the comparison group at marginal significance levels padj = .09.
Pre-test levels of controlling behavior also varied significantly by group F(2, 110) = 4.07,
p < .05. A post-hoc comparison revealed that parents in the SoF group exhibited higher
levels of controlling behavior than parents in the R4R group (p < .05). Parents and
children did not differ significantly on other outcome measures at pre-test.
The sample from Minnesota were socioeconomically advantaged compared to
families from Study 1. Due to robust findings suggesting significant associations of
income and EF (Ursache & Noble, 2016), vocabulary (Hoff, 2003), and stress (McEwen
& Gianaros, 2010), pre-test measures were compared across locations to see if the MN
cohort were significantly different from other cohorts.
Child EF
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There were no significant differences in child MEFS standard scores by location.
Children’s pre-test MEFS standard scores were correlated with post-test standard scores
r(188) = .21, p < .01 and pre-test EOWPVT standard scores r(236) = .19, p < .01. There
was no significant effect of group on change in children’s MEFS scores.
Parent EF
There was a significant effect of location on parent pre-test MEFS scores
F(4,188) = 2.93, p < .05, however. A post-hoc comparison revealed that parents in the
MN cohort (M = 101.05, SD = 11.18) had significantly higher scores than parents in the
FL cohort (M = 91.55, SD = 9.04, p < .05) and marginally higher scores than parents in
the LA cohort (M = 92.73, SD = 10.72, p = .07). There were marginally significant
differences in pre-test parent MEFS such that parents in the R4R (M = 80.3, SD = 10.38)
and parents in the SOF (M = 80.3, SD = 8.45) had higher scores than parents in the
control group (M = 76.56, SD = 10.28) F(2,190) = 2.35, p = .098. Parent pre-test MEFS
standard scores were negatively correlated with age r(191) = -.183, p < .05 positively
correlated with education r(179) = .198, p < .01, income r(179) = .22, p < .01, pre-test
child EOWPVT scores r(172) = .19, p < .05 post-test parent MEFS standard scores
r(127) = .59, p < .001, and autonomy support r(111) =.303, p < .01. Parent MEFS was
also negatively correlated with controlling, r(111) = -.277, p < .01 and laissez faire
behavior r(111) = -.206, p < .05. There was no significant effect of group on change in
parent’s MEFS scores.
Child EOWPVT

53

There was a significant effect of location on child pre-test EOWPVT scores F(4,
237) = 6.23, p < .001, and a post-hoc comparison revealed that children in the MN cohort
(M = 103.2; SD = 16.76) had significantly higher scores than children in the FL cohort
(M = 90.87, SD = 14.57, p < .01), the NV cohort (M = 92.31, SD = 14.54, p < .05), and
the LA cohort (M = 85.36, SD = 14.94, p < .001). There were no significant differences
in pre-test EOWPVT scores among the R4R, SOF, and comparison groups. Children’s
pre-test EOWPVT scores were correlated with pre-test MEFS standard scores r(236) =
.19, p < .01, parent age r(172) = .16, p < .05, parent education r(166) = .27, p < .001,
parent income r(165) = .314, p < .001, parent pre-test MEFS standard scores r(172) = .19,
p < .05, post-test EOWPVT standard scores r(134) = .62, p < .001, pre-test parent
autonomy support r(101) = .28, p < .01. Child pre-test EOWPVT standard scores were
negatively correlated with pre-test parenting stress r(169) = -.18, p < .05, controlling
behavior r(101) = -.20, p < .05, and laissez faire behavior r(101) = -.33, p < .001. There
was no significant effect of group on change in children’s EOWPVT scores.
Parent Stress
There were significant differences in pre-test parent PSI total stress percentile
scores F(4,184) = 11.06, p < .05, and a post-hoc comparison revealed that parents in the
Minnesota cohort (M = 38.89, SD = 28.99) had significantly lower pre-test stress scores
than parents in the LA cohort (M = 65.73, SD = 23.13, p < .001) and the NM cohort (M =
58.34, SD = 17.04, p = .051). There were also significant differences between the FL (M
= 36.63, SD = 27.93) cohort and the LA (M = 65.73, SD = 23.13, p < .001) and NM (M =
58.34, SD = 17.04, p < .01) cohorts, as well as differences between the NV (M = 37.78,
SD = 23.41) cohort and the LA and NM cohorts (p’s < .001). There were also significant
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pre-test differences at pre-test in parenting stress by group, F(2,186) = 7.14, p < .01. A
post-hoc comparison revealed that parents in the R4R group (M = 46.59, SD = 28.58) had
marginally lower pre-test stress scores than parents in the comparison group (M = 56.93,
SD = 23.14, p = .09) and marginally higher pre-test stress scores than parents in the SoF
group (M = 37.78, SD = 23.41, p = .09). Parents in the SoF group reported significantly
lower pre-test stress scores than the comparison group (p < .001). Pre-test total parent
stress was negatively correlated with parent education r(176) = -.217, p < .01, and child
EOWPVT pre-test standard scores r(169) = -.18, p < .05. Pre-test parent total stress score
was positively correlated with post-test parent total stress score, r(121) = .62, p < .001.
There was no significant effect of group on change in parent’s total stress.
Dyadic Puzzle Solving Task
In the Minnesota cohort five parents declined consent to be filmed during data
collection; therefore, they did not receive the Dyadic Puzzle Solving Task. From the
Study 2 cohort, 17 families (NComparison = 4) completed the task at pre-test and 15 families
(NComparison = 4) completed the task at post-test. When combined with the Study 1 cohort,
N = 113 families completed the Dyadic Puzzle Solving Task at pre-test (NComparison = 26;
NR4R = 51; NSoF = 36). At post-test, 104 families completed the task (NComparison = 26; NR4R
= 41; NSoF = 27). Scores from the Dyadic Puzzle Solving Task were scaled and centered
for easier interpretation. Results are presented separately for each parenting score.
There were significant differences in pre-test autonomy support by location
F(4,108) = 5.98, p < .001. A post-hoc comparison revealed that parents in the MN cohort
(M = 4.33, SD = .54) had significantly higher levels of autonomy support than parents in
the FL cohort (M = 2.88, SD = 1.03, p < .001), the NV cohort (M = 3.19, SD = 1.17, p <
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.01), and the LA cohort (M = 2.84, SD = 1.17, p < .001). There were no pre-test
significant differences in autonomy supportive behavior by group.
There were significant differences in pre-test controlling behavior by location
F(4,108) = 5.95, p < .001. A post-hoc comparison revealed that parents in the MN cohort
(M = 1.39, SD = .45) has significantly lower controlling scores than parents in the FL
cohort (M = 2.54, SD = .99, p < .01), the NV cohort (M = 2.76, SD = 1.06, p < .001) and
the LA cohort (M = 2.46, SD = .94, p < .01). There were significant differences in
controlling behavior by group F(2,110) = 4.07, p < .05. Parents in the R4R group (M =
2.13, SD = 1.06) had significantly lower levels of pre-test controlling behavior than
parents in the SoF group (M = 2.76, SD = 1.06, p < .05).
There were significant differences in pre-test laissez faire behavior by location
F(4,108) = 2.96, p < .05. A post-hoc comparison revealed that parents in the MN cohort
(M = 1.07, SD = .13) had significantly lower levels of laissez faire behavior than parents
in the LA cohort (M = 1.77, SD = .74, p < .05). There were no group differences in pretest laissez faire behavior.
Autonomy Support
There was a significant effect of group on autonomy support change score relative
to the comparison group (βR4R = .59, t(86) = 2.34, p < .05; βSoF = .47, t(86) = 1.75, p =
.08; see Table 7, Figure 2). After adjusting for multiple comparisons, participation in the
R4R group was associated with a standard deviation increase of .59 in autonomy support
scores compared to the comparison group, padj = .056. After adjusting for multiple
comparisons, the relation between SoF and the comparison group became non56

significant, padj = .19. Pre-test autonomy support was positively correlated with child age
r(110) = .22, p < .05, parent education r(106) = .35, p < .001, parent income r(105) = .31,
p <.01, pre-test parent MEFS standard scores r(111) = .30, p < .01, pre-test child
EOWPVT standard scores r(101) = .28, p < .01, and post-test autonomy support r(87) =
.52, p < .001. Pre-test autonomy support was negatively correlated with controlling
behavior r(111) = -.86, p < .001, and laissez faire behavior r(111) = .70, p < .001.
Although change in autonomy support was not correlated with parent EF,
autonomy support was correlated with parent EF concurrently at pre-test (r = .30, p < .01)
and at post-test (r = .29, p < .01), and parent EF at pre-test was prospectively correlated
with autonomy support at post-test (r = .40, p < .001). Given these associations, as well
as previous findings that autonomy support mediates the association between parent EF
and child EF (Distefano et al., 2018), I conducted a hierarchical linear regression to
examine whether participation in either R4R or SoF contributed to post-test autonomy
support above and beyond the contribution of pre-test parent EF. Note, while there are
strong associations among parent education, parent income, and autonomy support,
measures of education and income are not included in these analyses because a large part
of the variation in these variables overlaps with group and location (i.e., 87.5% of the
participants who reported having a bachelor’s degree or higher were from the Minnesota
R4R cohort).
I entered pre-test autonomy support, child age, and parent EF into block 1. Then I
entered group membership into block 2. As indicated in Table 8, block 1 accounted for
36% of the variance in autonomy support. The addition of group in block 2 explained an
additional 2% of the variation. This increase was marginally significant (p = .066).
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Controlling Behavior
There was no significant contribution of being in the R4R group on controlling
behavior. There was a significant effect of being in the SoF group on controlling behavior
(βSoF = -.69, t(86) = -2.38, p < .05), but this relation was not significant when regressing
post-test controlling scores on pre-test scores, group, and parent EF (Table 7, Figure 3).
Pre-test controlling behavior was correlated with post-test controlling behavior r(87) =
.50, p < .001, and laissez faire behavior r(87) = .35, p < .001. Pre-test controlling
behavior was negatively correlated with parent education r(106) = -.39, p < .001, parent
income r(106) = -.34, p <.001, parent MEFS standard scores r(111) = -.28, p < .01, and
child EOWPVT standard scores r(101) = -.20, p < .05.
Laissez Faire Behavior
There was a significant effect of being in the R4R group compared to the
comparison group on laissez faire behavior (βR4R = -.47 t(86) = -1.83, p = .07; βSoF = -.57,
t(86) = -2.09, p < .05). Pre-test laissez faire behavior was correlated with post-test laissez
faire behavior r(87) = -.243, p < .05 and controlling behavior r(87) = .35, p < .001. Pretest laissez faire behavior was negatively correlated with parent education r(106) = -.27, p
< .01, parent income r(106) = -.28, p < .01, parent MEFS standard scores r(111) = -.21, p
< .05, child EOWPVT standard scores r(101) = -.33, p < .001, and autonomy support
r(111) = -.70, p < .001.
Study 2 Discussion
For Study 2, we were only able to recruit 44 parents across two locations. Due to
these low recruitment numbers, and an insufficiently large comparison group in
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particular, data from participants from Study 2 were combined with data from
participants from Study 1 to create a more well-powered evaluation of R4R and SoF
relative to a comparison group with 272 participants. Participant data common across
Study 1 and Study 2 were analyzed together, including parent and child MEFS, child
EOWPVT, parent stress, and the Dyadic Puzzle Solving Task.
There were significant differences among R4R, SoF, and comparison groups at
pre-test. Parents in the R4R and SoF groups had marginally higher levels of EF than
parents in the comparison group. Parents in the SoF group had lower levels of stress than
parents in the R4R and comparison groups, and parents in the R4R group had lower
levels of stress than parents in the comparison group. There were no group differences in
pre-test child EF or EOWPVT scores. Parents in the R4R group had significantly lower
levels of pre-test controlling behavior but there were no pre-test differences in autonomy
support or laissez faire behavior.
Despite there not being consistent differences between groups on pre-test
measures it should be noted that there were consistent differences in pre-test measures
when accounting for the location a cohort was recruited from. Foremost, there were
consistent differences in pre-test parent EF, parent stress, child EOWPVT, autonomy
support, controlling, and laissez faire behavior between the MN cohort and other cohorts.
There are also some differences between cohorts on individual measures; for example,
parents in the LA cohort reported significantly higher levels of stress than parents in the
FL, MN, or NV cohorts. As noted previously, the MN cohort differed significantly from
other cohorts in both level of parent education and income, two variables that are often
associated with the measured outcomes. Typically, the proper analytical technique would
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be to control for data nested within location (by including location as a random effect in a
mixed model), but this is not possible for the current data given that all parents in the MN
cohort were part of the R4R program, thus confounding location and treatment. In order
to partially account for pre-test differences, analyses predicted post-test scores with a
main effect of group assignment while controlling for pre-test scores.
An analysis of Study 1 and Study 2 revealed no significant effect of group on
children’s EF scores, children’s EOWPVT scores, parent reported stress, or parent’s EF
scores. There were significant effects of group on parent behavior during the Dyadic
Puzzle Solving Task, however. Parents in the R4R and SoF condition showed higher
post-test autonomy support scores compared to the comparison group when controlling
for pre-test scores. Relative to the comparison group and when controlling for pre-test
scores, parents in the SoF condition showed lower post-test controlling behavior scores
and parents in the R4R group showed lower laissez faire behavior scores. These findings
are consistent with findings from Study 1 and suggest that the inclusion of a more
socioeconomically advantaged MN group did not significantly affect the pattern of
results.

VIII. General Discussion
Results from Study 1 and Study 2 suggest that participation in the R4R and SoF
programs is associated with higher levels of autonomy support, and lower levels of
controlling and laissez faire behavior. Unlike findings from Pilots 1 and 2, Studies 1 and
2 did not support the hypothesis that participation in R4R or SoF is associated with
improvements in child EF, or reductions in parenting-related stress.
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Unique to Studies 1 and 2 was the inclusion of the Dyadic Puzzle Solving Task.
This measure allowed for a direct behavioral assessment of parenting behavior that
corresponds to a proximal outcome of R4R, according to the R4R theory of change
(Figure 1). Autonomy supportive interactions are hypothesized to be the “engine” by
which R4R can improve children’s EF and reduce parenting stress. Indeed, extant
literature suggests strong associations between autonomy supportive parenting and
children’s EF (e.g., Bernier et al., 2010, Diamond & Ling, 2016; Whipple, Bernier &
Mageau, 2011), and children’s EF has been found to be a mediator between parent’s EF
and children’s EF (Distefano et al., 2018). The PEER(E) mantra is designed to help
parents be autonomy supportive by asking them to (Pause), engage in autonomy
supportive interactions with rich vocabulary and proper uses of praise (Engage,
Encourage) and to work with children to refine those autonomy supportive interactions
(Reflect) in various contexts (Extend). Therefore, there is reason to believe that if
autonomy supportive behaviors are maintained and practiced (e.g., through the use of
activity cards) that these behaviors will bring about reduced parenting related stress and
improved child EF. While the present set of studies did not find support for R4R or SoF
in improving children’s EF or parenting stress, there is reason to believe that the
improvements to autonomy supportive behaviors are a necessary precursor to those goals.
It is possible that R4R did not produce systematic improvement in parenting
stress, parent EF, or child EF because of the relatively short timing of pre-test and posttest windows. While children have seen changes in EF over the course of 8-weeks, these
changes are typically noted on near-transfer measures following more intensive, narrow,
and higher dosage interventions like Cogmed (Diamond & Ling, 2019). Associations
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among parent EF, autonomy support, and child EF have been shown as pre-test
associations (e.g. Distefano et al., 2018) but changes in autonomy support in response to
a short-term intervention have not been associated with changes in child MEFS
(Meuwissen & Carlson, 2019). In fact, in one autonomy support intervention, Meuwissen
and Carlson (2019) saw larger decreases in child self-regulation within the autonomy
support manipulation condition. One potential explanation given is that children might
take some time to adapt to a sudden change in parenting behavior. So while autonomy
support is generally associated with improvements in child EF, that association may take
time to develop. The hope is that by integrating autonomy supportive behaviors within
family routines, there is a greater chance of long-term maintenance of these skills.
Qualitative reports from parents following Study 2 indicated high levels of
appreciation for R4R. All families who completed R4R and the data collection reported
that R4R was valuable to them, and that their family enjoyed the activities. Nearly all
(95%) of families reported getting along better with their child and 90% reported
becoming closer to their child. Parents indicated that R4R and PEER(E) helped them
establish regular bedtimes and cope with life events better, and some parents indicated
that their whole family started doing regular meditation practices throughout the day.
The positive feedback from parents and findings suggesting improvement in
autonomy support behaviors suggest that R4R is a feasible intervention to implement
across both Head Start programs and other parent-education environments. However, in
order to detect changes in EF or parent stress, a longer-term follow up may be necessary.

62

IX. Limitations
The fast-cycle of intervention development recognizes that each iteration of
community-based intervention is a work in progress and that there are always limitations
that need to be addressed. First, while Studies 1 and 2 recruited comparison dyads who
did not receive the R4R intervention, there was no regional comparison group for the SoF
cohort in Study 1, and no demographically matched comparison group for the Minnesota
cohort in Study 2. Only a small proportion of the entire sample (24%) was randomly
assigned to a waitlist control group, therefore limiting the causal implications of the
current findings. Furthermore, dyads who were recruited into the waitlist control group
were from the same centers as the dyads recruited into the R4R group. This may lead to
children’s EF changes being confounded with location and classroom rather than effects
of the intervention.
Another limitation was born out of the necessity for a routine-based intervention
to address the specific needs of a family. As such, parents were able to select a routine
“domain” at the start of the intervention, either bedtime, mealtime, or transition times to
focus on throughout the program. This information was not part of the data collection
protocol and was not shared with evaluators, and therefore it is unknown whether some
routines are more effective than others.
High levels of missing data were significant limitations of Studies 1 and 2. There
were high levels of missingness with pre-test data as well as missingness associated with
attrition. The missingness at pre-test, specifically on demographic variables for parents,
prevented me from imputing data because there were no indicator variables available for
parents who were missing pre-test data.
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Finally, Studies 1 and 2 lacked data on how well-structured parent and child
schedules were prior to and after participation in the R4R program, as well as measures
of fidelity of implementation. Study 2 introduced a measure to collect information about
at-home schedules, but due to COVID-19 and the lack of comparison group data for that
measure, this measure is limited in its utility.

X. Fast-Cycle Intervention Development
Ready4Routines utilized a fast-cycle learning approach for the development of the
intervention. This approach to intervention development is utilizes multiple rapid
implementations of the intervention to probe various components for efficacy. Following
each iteration, researchers along with facilitators and families reflect upon the program
and highlight areas that need change, improvement, or removal. The iterations to R4R
from Pilot 1 to Study 2 involved changes to the content of the intervention materials as
well as to the evaluation practices involved. Parent-facing content was improved upon to
become more accessible; for example, providing short video clips that illustrate concepts
like executive function and toxic stress. Furthermore, a curated document of additional
resources was set up for parents who wanted more information following the
intervention. Training for program facilitators was improved by streamlining content and
narrowing the responsibilities of the facilitators. For example, the addition of information
handouts and videos helped deliver R4R content in multiple media. By dividing the
project into program facilitation and evaluation arms, both teams were able to specialize
in their tasks without getting overwhelmed.
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Parent feedback across both pilots and Study 1 emphasized how much parents
valued the group meeting times. In post-intervention feedback forms, parents indicated
that the group meetings and discussions were valuable times that they could share their
parenting experiences with others and that previously they thought that they were alone
in their parenting journey but R4R introduced them to other parents facing similar
challenges. Incorporating that feedback, R4R increased the emphasis placed on group
meetings after Study 1, making sure all parents felt accommodated and welcome to share
their experiences. Each R4R session features multiple activities in which small break-out
groups of parents discuss topics with each other and then share with the larger group.
Parents also work within these small groups to role-play parenting interactions during
which they can integrate the current week’s lesson. Another valuable piece of feedback
provided was that lack of childcare was sometimes barrier to participation, particularly
with parents with older children not able to utilize the Head Start childcare. In subsequent
implementations of R4R, on-site childcare was provided for parents during R4R sessions.
Feedback on the evaluation arm of the project led to multiple changes in how data
were collected, and what measures were used. Following the pilots, data collection was
consolidated into digital collection methods wherever possible, this change allowed for
higher levels of data integrity, storage, and analysis. One measure, the Theory of Mind
task was removed and replaced with a task more aligned with the R4R theory of change,
namely the Dyadic Puzzle Solving Task. Wherever possible, changes were made to how
data collection appointments were scheduled to allow for flexibility to accommodate
parent schedules, including allowing partial data collection of survey data across multiple
child drop-off times.
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Future Directions
Feedback from Studies 1 and 2 indicated that many parents find the intervention
core (the PEER(E) mantra) to be a useful tool at home with kids of all ages, not just the
2- to 5-year-olds enrolled into the program. However, parents noted that the activities
provided in R4R are not suited for older children. One goal for future program
implementation is to develop activities for older children as well as activities that
incorporate the whole family. Because play, particularly make-believe play, can be a
valuable context for learning (Bodrova & Leong, 2003), curating activities using the
PEER(E) mantra may create valuable learning experiences for children in R4R families.
Similarly, facilitators across R4R implementations noticed the unprompted presence of
multiple parents starting to attend R4R sessions (typically only 1 caregiver attended).
When two caregivers (or more) attended, facilitators reported high levels of engagement
and a desire to have more multiple caregiver activities. Future implementations of R4R
should examine the characteristics of families in which two caregivers attend R4R
sessions and develop activities specifically inclusive of multiple caregivers.
Another focus for future implementations of R4R is the stated desire for digital
materials. In R4R’s present form, parents receive a binder of intervention materials and
activity cards. Parent feedback indicated that while the binder contained useful
information, having to carry it around everywhere precluded some “in the moment”
practice of R4R principles. While there is a desire to digitally transform R4R materials to
become more accessible and available digitally, there is a level of hesitancy towards this
move as well. One of the first steps of R4R’s PEER(E) mantra is to put the phone down
and center attention on the parent-child interaction. Therefore, the reliance of a phone to
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deliver R4R content and activities may introduce unwanted distractions, notifications,
and other applications on the phone that vie for our attention economy. One solution to
this may be to create portable and accessible R4R activity cards (e.g., pocket-sized cards
on a ring) while digitizing other R4R materials. Further research and product
development interviews is needed to determine the best approach to this problem.
Future evaluations of R4R need to investigate the long-term outcomes of R4R,
how long following the 8-week intervention do effects last. Given the current hypothesis
regarding Autonomy Support behaviors giving rise to child EF, it is possible that effects
of R4R on child EF may not be present until a delayed follow-up assessment provided
that parents maintain autonomy support behaviors at the level measured at post-test
Delayed effects following the intervention, also known as “sleeper effects,” are not
uncommon in childhood EF interventions (e.g. Zelazo et al., 2018). This type of
evaluation will require measures to assess fidelity of implementations, parent autonomy
support, child EF, and adherence to R4R components over a longer period of time.
High levels of attrition and missing data also need to be addressed in future
iterations of R4R. Follow-up calls and visits to families who dropped out of R4R can be
used to collect specific information as to barriers for participation in R4R. These data can
then be used to evaluate if changes to the core R4R program need to be made, or if
differently structured programs, like SoF are a better fit for some parents.
Finally, it is important to know what effect R4R has on daily family schedules
and routines. In its current form R4R asks parents to complete self-evaluation and goal
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setting forms to reflect upon how their schedules and routines have changed 4. These self3F

reflection and goal-setting forms were used as intervention tools to help parents focus
their efforts during R4R and were not used (or submitted) for evaluation. Measures like a
time diary or experience sampling methods can help facilitators gain insight into the dayto-day structure of a family’s schedule. One potential benefit of developing a digital
platform for R4R is the ability to collect telemetry and experience sampling data and
other reporting measures to monitor which routines are being practiced and which
activities are the most popular. These data, along with a data about a family’s daily
schedule, can help future iterations of R4R offer more curated, individualized programs
that fit a family’s need.

XI. Conclusion
In this dissertation, I presented the case for integrating mindfulness practice,
autonomy supportive practices and other EF-promoting activities as part of a routinebased intervention, and then described the potential value of a two-generation
intervention designed to promote high-quality parent-child interactions through
scaffolded family routines. R4R was implemented across two pilots and two studies using
a fast-cycle approach to intervention development (Shonkoff & Fisher, 2013).
Participation in R4R and a similar program, SoF, was associated with improvements in
autonomy supportive parenting. Although not observed in the current research, this

Study 2 used a time diary to collect information about family schedules, but due to COVID-19 no
comparison data for this measure were collected.

4
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pattern of parenting behaviors has repeatedly been found to be associated with improved
children’s EF (Bernier et al., 2010, Distefano et al., 2018).
As an example of fast-cycle intervention design, R4R demonstrates the process
from small-scale pilots to larger-scale pseudo-RCT designs, and the iterative process
associated with rapidly changing the intervention and evaluation in response to feedback
and observed patterns in data. R4R was demonstrated to be a scalable routine-based
parenting intervention that can be implemented across 8 weeks (R4R) or an entire
academic year (SoF). Parents who participated in both programs reported
overwhelmingly positive response to the program and found the content beneficial to
interactions with their children. R4R continues in its iterative process and through
partnerships with university and community partners will be offered to families in the
foreseeable future.
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Appendix 1. Tables
Table 1. Data Collection Schedule for Studies 1 and 2

Study 1

Study 2

R4R
Comparison
SoF
R4R MN
R4R FL
Comparison FL

Demographics, MEFS,
EOWPVT, PSI
Sept
Dec
Mar
T1
T2
T1
T2
T1
T2
T3
T1
T2
T1
T2
T1
T2
-

Note, R4R = Ready4Routines, SoF = Shine on Families

Dyadic Puzzle Solving Task
Sept
Dec
Mar
T1
T2
T1
T2
T1
T2
T1
T2
T1
T2
T1
T2
-
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Table 2. Demographic Information for Study 1

Child Gender - N

Female
Male
Unknown

Child Age
Mean Age in Months (SD)
Unknown
Parent Gender – N
Female
Male
Unknown
Parent Age
Mean Age in Months (SD)
Unknown
Child Race/Ethnicity - N
Asian
Black/African
Hispanic or Latino
Multi-Racial
Native Hawaiian/ Pacific
Islander
White
Unknown
Parent Race/Ethnicity – N
Asian
Black/African
Hispanic or Latino
Multi-Racial
White
Unknown
Parent Education – N
Less than High School
Some High School
High School Diploma/GED
Some College
Associate Degree
Bachelor’s Degree or Higher
Unknown

Control

R4R

58

70

Shine on
Families
100

22 (37.93%)
33 (56.89%)
3 (5.17%)

32 (45.71%)
37 (52.86%)
1 (1.43%)

57 (57.00%)
43 (43.00%)
0 (0.00%)

111 (48.68%)
113 (49.56%)
4 (1.75%)

48.02 (10.98)
3 (5.17%)

50.84 (12.49)
1 (1.43%)

47.35 (6.93)
0 (0.00%)

48.59 (10.02)
4 (1.75%)

31 (53.44%)
1 (1.72%)
26 (44.83%)

48 (68.57%)
3 (4.29%)
19 (27.14%)

53 (53.00%)
18 (18.00%)
29 (29.00%)

132 (57.89%)
22 (9.65%)
74 (32.46%)

375.78
(62.41)
26 (44.82%)

393.24
(108.53)
19 (27.14%)

403.42
(120.42)
29 (29.00%)

394.31
(106.70)
74 (32.46%)

0 (0.00%)
11 (18.97%)
35 (60.34%)
2 (3.45%)
0 (0.00%)

0 (0.00%)
13 (18.57%)
44 (62.86%)
5 (7.14%)
0 (0.00%)

2 (2.00%)
54 (54.00%)
17 (17.00%)
5 (5.00%)
1 (1.00%)

2 (0.88%)
78 (34.21%)
96 (42.11%)
12 (5.26%)
1 (0.44%)

7 (12.06%)
3 (5.17%)

7 (10.00%)
1 (1.43%)

8 (8.00%)
13 (13.00%)

22 (9.65%)
17 (7.46%)

0 (0.00%)
2 (3.45%)
28 (48.28%)
0 (0.00%)
2 (3.45%)
26 (44.83%)

0 (0.00%)
5 (7.14%)
43 (61.43%)
1 (1.43%)
2 (2.86%)
19 (27.14%)

0 (0.00%)
39 (39.00%)
20 (20.00%)
1 (1.00%)
5 (5.00%)
35 (35.00%)

0 (0.00%)
46 (20.18%)
91 (39.91%)
2 (0.88%)
9 (3.95%)
80 (35.09%)

6 (10.34%)
10 (17.24%)
2 (3.45%)
0 (0.00%)
1 (1.72%)
0 (0.00%)
39 (67.24%)

12 (17.14%)
17 (24.29%)
0 (0.00%)
0 (0.00%)
3 (4.29%)
0 (0.00%)
38 (54.29%)

27 (27.00%)
30 (30.00%)
4 (4.00%)
0 (0.00%)
0 (0.00%)
0 (0.00%)
39 (39.00%)

45 (19.74%)
57 (25.00%)
6 (2.63%)
0 (0.00%)
4 (1.75%)
0 (0.00%)
116 (50.87%)

Overall
228

82

Table 3. Outcome Measures for Studies 1 and 2
Comparison
N = 66

R4R
N = 106

Shine On Families
N = 100

Overall
N = 272

Child MEFS

Mean (SD) Missing

Mean (SD)

Missing

Mean (SD)

Missing

Mean (SD)

Missing

Pre-Test

96.81 (7.04)

3

95.83 (9.71)

5

95.27 (8.99)

0

95.85 (8.85)

8

Post-Test

98.17 (9.86)

13

98.84 (8.69)

31

98.85 (5.36)

38

98.66 (8.11)

82

Change Score

1.26 (10.31)

13

2.77 (11.80)

31

2.76 (9.47)

38

2.35 (10.64)

82

EOWPVT

Mean (SD) Missing

Mean (SD)

Missing

Mean (SD)

Missing

Mean (SD)

Missing

Pre-Test

90.21 (15.28)

9

95.24 (16.18)

19

92.31 (14.54)

2

92.87 (15.38)

30

Post-Test

97.24 (19.96)

29

100.57 (18.12)

38

100.36 (13.86)

58

99.67 (17.46)

125

Change Score

6.92 (15.35)

30

4.24 (15.68)

48

6.67 (12.11)

58

5.70 (14.53)

136

Parent MEFS

Mean (SD) Missing

Mean (SD)

Missing

Mean (SD)

Missing

Mean (SD)

Missing

Pre-Test

91.90 (12.02)

26

95.61 (11.00)

24

95.68 (10.28)

29

94.87 (11.01)

79

Post-Test

95.73 (10.40)

29

100.37 (12.36)

47

101.64 (13.92)

67

99.36 (12.40)

143

Change Score

3.97 (9.23)

29

5.27 (9.35)

47

7.15 (13.97)

67

5.38 (10.67)

143

Autonomy
Support

Mean (SD) Missing

Mean (SD)

Missing

Mean (SD)

Missing

Mean (SD)

Missing

Pre-Test

3.00 (1.13)

40

3.39 (1.19)

55

3.19 (1.17)

64

3.24 (1.17)

159

Post-Test

2.77 (1.13)

40

3.73 (1.17)

65

3.48 (1.27)

73

3.39 (1.24)

178

Change Score

-0.32 (1.21)

41

0.38 (1.11)

69

0.24 (1.18)

73

0.14 (1.19)

183

Controlling

Mean (SD) Missing

Mean (SD)

Missing

Mean (SD)

Missing

Mean (SD)

Missing

Pre-Test

2.41 (0.83)

40

2.13 (1.07)

55

2.76 (1.06)

64

2.40 (1.04)

159

Post-Test

2.46 (1.00)

40

1.96 (0.94)

65

2.26 (1.11)

73

2.18 (1.02)

178

Change Score

0.12 (0.96)

41

-0.17 (0.95)

69

-0.56 (1.22)

73

-0.21 (1.06)

183

Laissez Faire

Mean (SD) Missing

Mean (SD)

Missing

Mean (SD)

Missing

Mean (SD)

Missing

Pre-Test

1.72 (0.87)

40

1.36 (0.57)

55

1.52 (0.72)

64

1.49 (0.70)

159

Post-Test

1.98 (1.03)

40

1.30 (0.55)

65

1.27 (0.49)

73

1.48 (0.76)

178

Change Score

0.33 (1.30)

41

-0.09 (0.75)

69

-0.19 (0.52)

73

0.00 (0.90)

183

Mean (SD)

Missing

Mean (SD)

Missing

Mean (SD)

Missing

Parenting Stress Mean (SD) Missing
Pre-Test

56.92 (23.14)

26

46.59 (28.58)

26

37.78 (23.41)

31

45.56 (26.51)

83

Post-Test

49.06 (27.26)

30

42.02 (27.30)

50

33.30 (26.07)

67

41.74 (27.39)

147

Change Score

-8.50 (21.35)

30

-3.19 (28.72)

52

-5.73 (15.13)

67

-5.42 (23.54)

149
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Table 4. Correlations for Study 1
1
1. Parent Age

2

3

4

5

6

7

8

-0.05

-

3. Parent Ed

-0.01

-0.05

-

4. Parent Income

-0.01

0.08

-0.01

-

5. Child MEFS T1

-0.01

-0.04

0.07

-0.14

-

6. Child MEFS T2

-0.03

-0.16

0.18

0.08

0.17*

-

0.07

0.08

0.31***

-

0.05

0.00

0.08

0.54***

-

0.17

*

8. Parent MEFS T2

10

11

12

13

14

15

16

17

-

2. Child Age

7. Parent MEFS T1

9

-0.27

***

-0.23

*

*

-0.04

0.22

**

-0.08

0.33

**

9. EOWPVT T1

0.11

0.09

0.13

0.10

0.15

0.10

0.00

-

10. EOWPVT T2

0.10

0.22*

0.11

0.24*

0.19*

0.22*

0.08

0.01

0.62***

-

11. Autonomy T1

0.01

0.12

0.18

0.11

0.08

0.36

0.18

0.17

0.21

0.41**

12. Autonomy T2

0.08

0.24

0.37

**

0.05

0.15

0.19

**

0.17

0.16

0.39

13. Controlling T1

0.04

0.00

-0.17

-0.09

0.00

-0.30

-0.14

-0.11

-0.06

-0.36

14. Controlling T2

-0.06

-0.23

-0.30

-0.19

-0.06

-0.19

-0.2

-0.23

-0.41

15. Laissez Faire T1

-0.13

-0.06

-0.1

-0.08

-0.06

-0.33**

-0.16

-0.14

-0.30*

-0.50***

-0.74***

16. Laissez Faire T2

-0.08

-0.21

-0.37

0.02

-0.07

-0.07

-0.29

-0.22

-0.09

-0.23

-0.14

17. PSI T1

0.14

-0.05

-0.12

0.08

0.01

-0.07

-0.12

-0.07

-0.15

-0.13

-0.07

-0.07

-0.09

0.04

0.08

0.05

-

18. PSI T2

0.13

-0.18

-0.22*

0.07

0.08

-0.12

-0.18

-0.17

-0.29**

-0.17

-0.14

-0.18

0.04

0.25

0.10

0.23

0.76***

*

**

*

**

0.35
*

-0.36

**

*

0.39**

-

*

-0.78***

-0.25

**

-0.47

**

***

-0.80

-

***

0.39**

-

-0.36**

0.35**

0.35**

-0.75

***

0.07

0.42

***

0.17

-

Computed correlation used Pearson-method with pairwise-deletion.
*p < .05, **p < .01, ***p < .001
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Table 5. Demographic Information for Study 2

Child Gender – N

Florida
Comparison
R4R
8
14
Female
Male
Unknown

Child Age
Mean Age in Months (SD)
Unknown
Parent Gender – N
Female
Male
Unknown
Parent Age
Mean Age in Months
(SD)
Unknown
Child Race/Ethnicity – N
Asian
Black/African
Hispanic or Latino
Multi-Racial
White
Unknown
Parent Race/Ethnicity – N
Asian
Black/African
Hispanic or Latino
Multi-Racial
White
Unknown
Parent Education – N
Less than High School
Some High School
High School Diploma/GED
Some College
Associate Degree
Bachelor’s Degree or Higher
Unknown

Minnesota
R4R
22

Overall
44

4 (50.00%)
4 (50.00%)
0 (0.00%)

7 (50.00%)
7 (50.00%)
0 (0.00%)

11 (50.00%)
7 (31.82%)
4 (18.18%)

22 (50.00%)
18 (40.91%)
4 (9.09%)

52.12 (7.36)
0 (0.00%)

48.07 (8.56)
0 (0.00%)

51.50 (6.37)
4 (18.18%)

50.42 (7.41)
4 (9.09%)

8 (100.00%)
0 (0.00%)
0 (0.00%)

11 (78.57%)
1 (7.14%)
2 (14.29%)

17 (77.27%)
2 (9.09%)
3 (13.63%)

36 (81.82%)
3 (6.82%)
5 (11.36%)

365.25
(106.95)
0 (0.00%)

383.92
(106.00)
2 (14.29%)

436.79
(90.13)
3 (13.63%)

405.85
(100.92)
5 (11.36%)

0 (0.00%)
7 (87.50%)
0 (0.00%)
1 (12.50%)
0 (0.00%)
0 (0.00%)

0 (0.00%)
10 (71.43%)
0 (0.00%)
1 (7.14%)
0 (0.00%)
3 (21.43%)

2 (9.09%)
5 (22.73%)
1 (4.55%)
3 (13.63%)
9 (40.91%)
2 (9.09%)

2 (4.55%)
22 (50.00%)
1 (2.27%)
5 (11.36%)
9 (20.45%)
4 (9.09%)

0 (0.00%)
6 (75.00%)
0 (0.00%)
2 (25.00%)
0 (0.00%)
0 (0.00%)

0 (0.00%)
9 (64.29%)
0 (0.00%)
2 (14.29%)
0 (0.00%)
3 (21.43%)

3 (13.63%)
5 (22.73%)
1 (4.55%)
0 (0.00%)
12 (54.55%)
1 (4.55%)

2 (4.55%)
20 (45.45%)
1 (2.27%)
7 (15.91%)
12 (27.27%)
2 (4.55%)

0 (0.00%)
1 (12.50%)
4 (50.00%)
3 (37.00%)
0 (0.00%)
0 (0.00%)
0 (0.00%)

0 (0.00%)
2 (14.29%)
6 (42.86%)
2 (14.29%)
0 (0.00%)
2 (14.29%)
2 (14.29%)

1 (4.55%)
0 (0.00%)
2 (9.09%)
2 (9.09%)
3 (13.63%)
14 (63.63%)
0 (0.00%)

7 (15.91%)
3 (6.82%)
12 (27.27%)
7 (15.91%)
3 (6.82%)
16 (36.36%)
2 (4.55%)
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Table 6. Correlations for Studies 1 and 2 (Combined)
1

2

3

4

5

6

7

8

9

10

1. Parent Age

-

2. Child Age

-0.05

-

3. Parent Education

0.14

0.1

-

4. Parent Income

0.13

0.15

0.64***

5. Child MEFS T1

-0.01

-0.01

0.14

0.03

-

6. Child MEFS T2

-0.01

-0.08

0.20*

0.26**

0.21**

-

7. Parent MEFS T1

-0.18

*

0.00

0.20

**

0.22

**

0.11

0.40***

-

8. Parent MEFS T2

-0.17

-0.01

0.26

**

0.24

**

0.1

0.22

*

0.59***

-

9. EOWPVT T1

0.16

*

0.08

0.27

***

0.31

***

0.19

***

0.19

*

0.13

-

10. EOWPVT T2

0.16

0.19*

0.31***

0.17

0.09

0.62***

11. Autonomy T1

0.06

0.22

**

0.27

*

0.28

12. Autonomy T2

0.08

0.30

***

0.29

**

0.23

13. Controlling T1

-0.06

-0.1

14. Controlling T2

*

**

0.19*
0.35

***

0.43

***

11

12

13

0.29**

**

0.22**

0.30

0.31

**

0.14

0.33

0.32

**

0.24

0.22

*

**
*

0.30
0.40

**
*

0.41***
0.39

0.52***

-

-0.24*

-0.28**

-0.21

-0.20*

-0.37**

-0.80***

-0.42***

-0.07

-0.24

*

-0.35

-0.30

**

-0.18

-0.18

-0.40

-0.27

-0.21

*

-0.39

***

-0.52

***

15. Laissez Faire T1

-0.1

-0.18

-0.27

**

-0.28

**

-0.08

***

-0.44

***

-0.70

***

16. Laissez Faire T1

-0.09

-0.25

-0.41

***

-0.23

*

-0.08

17. PSI T1

0.08

-0.04

-0.22**

-0.13

18. PSI T2

0.08

-0.19

-0.19

0.00

*

17

-

***

-0.11

*

16

-

-0.34***

*

15

-

-0.39***
***

14

-0.33

***

*

-

-0.82

***

0.50***

-0.40

***

0.35

-0.67

***

-0.21

*

-0.19

-0.33

-0.09

-0.25

*

-0.21

-0.2

-0.24

-0.01

-0.05

-0.05

-0.05

-0.18*

-0.06

-0.04

-0.04

0.02

0.09

-0.06

-0.09

-0.08

-0.20

-0.08

-0.07

-0.09

-0.03

**

*

*

-0.2

***

0.13

0.33**
0.34

0.25*

-

0.00

0.09

0.1

0.05

0.14

0.27

***

*

0.62***

Computed correlation used Pearson-method with pairwise-deletion.
*p < .05, **p < .01, ***p < .001
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Table 7. Regression Table for Dyadic Puzzle Solving Task Measures Studies 1 and 2
(Combined)
Autonomy Support Post-Test

Controlling Post-Test

Predictors

Estimates

CI

p

Estimates

CI

p

(Intercept)

1.29

0.43 – 2.15

0.004

1.77

1.10 – 2.45

<0.001

0.38

0.15 – 0.61

0.002

-

-

-

-

-

-

0.38

0.16 – 0.59

0.001

1.04

0.29 – 1.79

0.008

-0.58

-1.19 – 0.02

0.06

0.97

0.30 – 1.64

0.005

-0.58

-1.13 – -0.03

0.038

Autonomy
Support PreTest
Controlling
Pre-Test
Group [R4R]
Group [Shine
On Families]
Observations
R2 /
R2 adjusted

60

60

0.287 / 0.248

0.229 / 0.188
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Table 8. Hierarchical Regression Predicting Post-Test Autonomy Support
Predictors

β

CI

p

Step 1
Autonomy T1

0.39

0.21 – 0.57

<0.001

Child Age

0.02

0.00 – 0.04

0.018

Parent MEFS

0.02

0.01 – 0.04

0.003

Step 2
Autonomy T1

0.39

0.22 – 0.57

<0.001

Child Age

0.02

-0.00 – 0.03

0.066

Parent MEFS

0.02

0.00 – 0.04

0.014

Group
[R4R]

0.49

0.07 – 0.92

0.024

Group
[Shine On Families]

0.39

-0.05 – 0.83

0.08

R2 adjusted

F for Δ R2

0.357

F(3, 85) =
17.31

0.383

F(2, 83) = 2.80

p

0.066
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Appendix 2. Figures
Figure 1. Ready4Routines Theory of Change
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Figure 2. Autonomy Support Scores for Studies 1 and 2.
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Figure 3. Controlling Behavior Scores for Studies 1 and 2.
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Appendix 3. Additional Materials
Dyadic Puzzle Solving Task Script:
This is a cube puzzle. There are pictures of animals on the different sides. We
would like you to do the chicken puzzle first. If you do finish the chicken puzzle, you can
choose a different puzzle. We would like to see what your child can do by him or herself,
but feel free to provide him or her with any help that you would like. I will be back in a
little bit.
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Example R4R PEER(E) Card:
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Example R4R Activity Card:
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