The effectiveness of self-regulation interventions for
increasing cognitive and social-emotional functioning of
preschool-aged children: A systematic review

A thesis submitted in partial fulfilment of the requirements for the Degree of Master of

Science in Child and Family Psychology
By Nicole Bond
University of Canterbury, Christchurch
New Zealand

2022



Acknowledgements

First and foremost, | would like to thank my supervisor, Dr Brigid McNeill, for her support
and guidance throughout the year. This thesis would not have been possible without your
input. I would also like to thank Sarah Timperley for her support during the initial stages of
my thesis journey. | want to thank my partner, Matt, for his encouragement, love, and support
throughout my studies. Finally, |1 want to thank my parents and my sister, Renee, for always

motivating me to do my best.



Abstract

The preschool period is an important time for the development of self-regulation. Various
interventions and programs have been developed to improve pre-schoolers’ self-regulation. A
systematic review of self-regulation interventions was conducted to examine the effectiveness
of these interventions for improving both social-emotional and cognitive aspects of
preschool-aged children’s self-regulation. The review also aimed to investigate any specific
intervention effects for different types of self-regulation interventions. A systematic review of
the literature within PsycINFO, MEDLINE, Scopus, and Education Source databases was
conducted. Studies were included in the review if they were randomised control trials, had
participants between the ages of two and six, the intervention was conducted by parents or
teachers, and the study assessed cognitive or social-emotional aspects of self-regulation pre-
and post-intervention. A total of thirty-seven studies were included in this review. Results
indicated that interventions could effectively improve both social-emotional and cognitive
aspects of pre-schoolers’ self-regulation. Parenting programs, play-based interventions and
multi-method interventions appeared to be most effective in promoting children’s self-
regulation. These findings have implications for parents and educators of preschool-aged

children and for future developers of self-regulation interventions.
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Introduction

Self-regulation is a term that describes the cognitive, behavioural and emotional skills
an individual possess that enable them to control their behaviour (Skibbe et al., 2019).
Successful self-regulation requires three components (Baumeister et al., 2018). The first is
that an individual has standards or goals that they wish to achieve. For example, the goal may
be to calm down after a stressful event. The second component for successful self-regulation
is monitoring. This involves an individual evaluating where their current state is in
comparison to their desired goal. In the case of the above example, an individual may
monitor whether their current physiological state reflects that of a calm individual. The final
component required for successful self-regulation is the capacity to reduce any discrepancy
between the individual’s current state and their self-regulatory goal (Baumeister et al., 2018).
This may involve changing one’s behaviour, thoughts or emotions to bring them in line with
the desired end goal (Inzlicht et al., 2021).

There are several neurocognitive processes that subserve an individual’s capacity to
self-regulate, including the ability to hold and update information in the working memory,
mental set shifting, and inhibitory control (Diamond, 2013; Montroy et al., 2016; Savina,
2020). These three processes are also known as executive functions. Working memory is
described as a small amount of accessible information that is held temporarily in the mind
(Cowan, 2014). The ability to update and hold information in working memory allows us to
connect and integrate information and make sense of written and spoken language (Diamond,
2013). Mental set shifting, or cognitive flexibility, involves the ability to switch between
tasks, change perspectives, and ‘think outside the box” (Diamond, 2013). For example,
coming up with a new solution to a problem when a current strategy is not working requires
someone to ‘switch’ from their current train of thought to a new perspective. Inhibitory

control involves the control of attention, thoughts, and behaviours, and enables us to not act



impulsively or give in to temptations (Diamond, 2013). One might use inhibitory control to
maintain focus on a lecture whilst ignoring a conversation being had behind them. This is
known as inhibitory control of attention (Diamond, 2013). An example of inhibitory control
of behaviour, on the other hand, may include waiting your turn to speak during a
conversation rather than interrupting, or resisting the urge to indulge in sweet treats when
trying to eat healthy (Diamond, 2013). Each of these executive functions are important for
controlling cognitive functioning, which in turn enables self-regulation to occur (Carlson &
Wang, 2007; Hofmann et al., 2012).

As well as cognitive processes, self-regulation also encompasses social-emotional
aspects, including emotion regulation. Emotion regulation describes the ability to control
one’s own emotional states, including the duration and intensity of an emotional response
(Nigg, 2017). Examples of emotion regulation include attempts to calm down after getting
angry or maintaining composure during a stressful situation (Gross, 2015). A number of
strategies, both adaptive and maladaptive, can be deployed to regulate one’s emotions (Aldao
& Nolen-Hoeksema, 2012). Adaptive strategies include cognitive reappraisal and acceptance
of emotion (Aldao & Nolen-Hoeksema, 2012). Cognitive reappraisal describes the process by
which a person thinks about a situation differently in order to reduce the level of emotion the
situation may have elicited (Gross, 1998). On the other hand, the suppression of negative
emotions has been found to be counterproductive, with evidence suggesting emotional
distress persists while attempting to suppress emotions (Campbell-Sills et al., 2006).

Other social-emotional factors related to self-regulation include aggression,
impulsivity and other externalising behaviours. Externalising behaviour is often
conceptualised as a breakdown of self-regulation, as the individual is no longer able to
control their emotions, impulses and behavioural responses (Denissen et al., 2018; Healey &

Halperin, 2015). Failure to self-regulate may be due to insufficient effort by an individual,



known as underregulation, or because the response chosen by the individual is
counterproductive, known as misregulation (Heatherton & Baumeister, 1996). Breakdowns in
self-regulation that lead to externalising behaviour are common in early childhood, as
children have not fully developed the capacity to regulate their behaviour (Beeghly et al.,
2016).

Theoretical approaches to self-regulation development

The development of self-regulation begins in early childhood and develops
exponentially during these early years (Jones et al., 2003; Montroy et al., 2016). During
infancy, regulation of internal states and behavioural responses are facilitated by caregivers, a
process known as co-regulation (Erdmann & Hertel, 2019). For example, when an infant
cries, a caregiver will provide comfort in order to decrease their distress. Over time, children
begin to internalise the co-regulation strategies their caregivers use and begin to develop their
own self-regulation capabilities (Erdmann & Hertel, 2019; Silkenbeumer et al., 2016).
Feldman (2009) hypothesised that children face different self-regulatory goals throughout
early childhood. The main regulatory goal for new-borns is the regulation of physiological
processes in the body. During the first year of life, the main self-regulatory goal is the
regulation of emotions. This includes the development of regulatory strategies such as
avoidance or self-comforting strategies like thumb-sucking to reduce distress (Braungart-
Rieker & Stifter, 1996). In the second year of life, the goal shifts to the regulation of
attention and in the following preschool years, other self-regulatory skills develop and mature
rapidly, including the development of executive functions and self-restraint (Feldman, 2009).

Theoretical approaches to the development of executive functions have typically
taken a neuropsychological approach, highlighting the importance of neural growth in the
prefrontal cortex for the development of executive functioning (e.g. Duncan, 2001). One

theoretical approach, however, emphasises the link between cognitive control and the



development of reflection. The Cognitive Complexity and Control (CCC) theory, posits that
changes over time in children’s executive functioning are due to increased ability to integrate
and reflect on complex rules in the working memory (Zelazo et al., 2008; Zelazo et al., 2003).
Evidence of this ability come from research of the Dimensional Change Card Sort (DCCS;
Zelazo et al., 1996). The DCCS requires children to sort cards based on specific rules. For
example, a child may be asked to sort by colour, meaning red cards are sorted into one pile,
and blue cards are sorted into another, or they may be asked to sort by shape, meaning cards
with rabbits are sorted into one pile, and those with boats in another.

At age three, children completing the DCCS find it difficult to switch between these
pairs of rules, despite knowing what the rules are (Zelazo et al., 1996). For example, a three-
year-old may be able to verbally explain the pairs of rules, but when asked to switch from
sorting by colour to sorting by shape, the child continues to sort by colour. The CCC theory
posits that this inability to switch rules is due to a failure to reflect on the fact that different
rules apply depending on whether they are playing by colour or by shape (Zelazo et al.,
2003). As a result, the two rule pairs fail to be integrated into one rule system, and the child
continues sorting by the rule they have previously been using (Zelazo et al., 2003).

At age four, however, children are able to switch between the rule pairs (Zelazo et al.,
1996). This is because they have knowledge of the higher-order rule that different rules apply
depending on whether they are playing by colour or shape (Zelazo et al., 1996). As a result, a
hierarchical system of rules is developed, where children use the higher order rule of whether
they are playing by shape or colour to reflect on which of the rule pairs they will sort by
(Zelazo et al., 2003). These age-related changes in the ability to integrate and reflect on
complex rules are believed to underlie increases in cognitive control across childhood (Zelazo

etal., 1996).



Other theories of executive function development take on a more social interaction
approach. Hughes and Ensor (2009) proposed that executive functioning is developed
through the process of parental scaffolding. Scaffolding describes the process by which adults
provide children with knowledge and support in a way that assists the development of their
own problem-solving skills (Landry et al., 2002). For example, if a child is struggling to build
a stable tower of blocks, a parent may provide suggestions for how the tower could be built
instead of building it for them. Over time, this scaffolding helps the child to develop the
problem-solving skills to complete the task themselves.

Hughes and Ensor (2009) conducted a longitudinal study examining the relationship
between maternal scaffolding and pre-schoolers’ executive functioning. Mothers and their
children were asked to complete a series of structured tasks. These included tasks such as
tidying up toys and sorting lollies into colours. Observations were made regarding how often
mothers engaged in scaffolding strategies such as using open-ended questions, praise, and
elaboration during the task. Children’s executive functioning at age two and again at age four
were examined using a battery of executive functioning tasks. Results showed that maternal
scaffolding predicted individual differences in children’s executive functioning ability
(Hughes & Ensor, 2009).

Furthermore, research by Hammond et al. (2012) has suggested that scaffolding of
pre-schoolers’ problem solving influences the development of their executive functioning
skills indirectly through increases in language ability. It is thought that scaffolding increases
children’s use of private speech, or “thinking out loud” when solving problems and that, in
turn, this increases children’s ability to use and regulate higher cognitive processes
(Fernyhough & Fradley, 2005). These findings, along with those of Hughes and Ensor
(2009), suggest that scaffolding may help to support the development of pre-schoolers’

executive functioning.



Further research has also suggested that parenting styles may influence the
development of executive functioning in children. Roskam et al. (2014) found that harsh
punishment and inconsistent discipline during early childhood was related to poor
development of executive functioning, particularly inhibition. On the other hand, warm and
responsive parenting, especially from mothers, was found to be related to better inhibition
development in children (Roskam et al., 2014). These findings suggest that parents may play
an important role in the development of children’s cognitive functioning.

Social interactions are also thought to play a role in the development of social-
emotional aspects of self-regulation, such as emotion regulation (Morris et al., 2007). A
tripartite model of emotion regulation was developed by Morris et al. (2007) explaining three
main mechanisms through which emotion regulation develops in children. The first of these
is observational learning of emotion regulation. Children learn how to regulate their emotions
through observing how other people respond in certain situations. For example, a child may
learn to breathe deeply when upset after observing their teacher model the same behaviour.
This aspect of the model is in line with social learning theory (Bandura, 1971), which posits
that children learn behaviour through observing and imitating others.

The second mechanism through which emotion regulation may be developed is
through emotion-related parenting practices (Morris et al., 2007). How a parent reacts to a
child’s emotional displays, for example, can impact how a child develops the ability to
regulate their emotions (Eisenberg et al., 1998). Research suggests that punitive responses to
children’s emotional distress can lead to children developing inappropriate strategies to
regulate their emotions, such as avoidance (e.g. Eisenberg & Fabes, 1994). On the other hand,
supportive and problem-focused responses from parents are associated with greater social-

emotional functioning and emotion regulation strategies in children (Eisenberg et al., 1996).



The final mechanism of emotion regulation development described in this model is
the emotional climate of the family (Morris et al., 2007). The emotional climate of a family is
made up of the levels of negative and positive emotions expressed as a family, and the quality
of the relationships within the family. When the emotional climate of a family is
unpredictable, with high levels of expressed negative emotions or hostile parent-child
interactions, a child will likely develop poor emotion regulation strategies. This is due to the
lack of parental modelling of self-regulation and the distress caused by the highly negative
environment (Morris et al., 2007). On the other hand, a child will likely develop effective
emotion regulation strategies when their emotional climate is consistent, with high levels of
expressed positive emotions and responsive parenting (Eisenberg et al., 2001; Morris et al.,
2007). These children are more likely to feel safe expressing their emotions as they know
their parents will meet their emotional needs (Morris et al., 2007).

In summary, this section highlights some of the theoretical approaches present in the
literature that contribute to our understanding of the development of self-regulation. Social
influences, such as the observation of others and the quality of parent-child relationships
appear to have strong influences on the development of both cognitive and social-emotional
aspects of self-regulation. It is therefore important to consider the role of social relationships
when developing interventions to support the growth of children’s self-regulatory

capabilities.
The importance of self-regulation

As previously described, breakdowns in self-regulation can lead to behavioural
difficulties. Difficulties regulating behaviour, including aggression and impulsivity are also
characteristics of a number of common childhood disorders including Attention Deficit
Hyperactivity Disorder (ADHD) and conduct disorder (American Psychiatric, 2013). ADHD

is a neurodevelopmental disorder characterised by inattention, hyperactivity and impulsivity.



Children with ADHD often struggle to sustain attention during class, have difficulty waiting
their turn and may struggle to sit still (American Psychiatric, 2013). Conduct disorder is
characterised by persistent aggressive and anti-social behaviour, including theft and engaging
in physical fights with others (American Psychiatric, 2013).

Children with ADHD have been found to have poorer outcomes in adulthood,
including impaired social functioning, greater dependency on family for financial stability,
and increased risk for substance abuse (Altszuler et al., 2016; Merrill et al., 2020). Conduct
disorder in childhood has been associated with increased substance use in adulthood, as well
as future criminal behaviour (Erskine et al., 2016). Furthermore, ADHD has been linked to
poorer academic achievement, such as poorer grades and lower reading and math ability
(Arnold et al., 2020; Massetti et al., 2008). Both ADHD and conduct disorder have also been
associated with an increased risk of dropping out of high school, which has further
implications for later employment (Erskine et al., 2016)

Additional implications of poor self-regulation include negative impacts on children’s
physical health and social functioning. A study conducted by Moffitt et al. (2011)
investigated whether self-control at age three predicted physical health, criminal offending,
and financial status later in life. One thousand children were longitudinally followed from
birth until the age of 32. Results indicated that poor self-control at age three predicted poorer
physical health in adulthood as well as a greater risk of substance dependence. Poorer self-
regulation in early childhood was also associated with financial struggles in adulthood and
was associated with higher criminal offending in adulthood (Moffitt et al., 2011). On the
other hand, greater self-regulation skills in childhood may be associated with a reduced
likelihood of developing depression and anxiety as an adult (Robson et al., 2020).

The ability to regulate one’s behaviour, emotions and cognitive functioning is also

important for academic achievement (McClelland et al., 2006; McClelland et al., 2007;



Skibbe et al., 2019). McClelland et al. (2006) examined whether children’s learning-related
skills, including self-regulation and social competence, predicted increased reading and maths
ability from kindergarten through to the sixth grade. Over 500 children aged four to six were
followed until they reached the sixth grade. Learning-related skills of each child were
examined at kindergarten, with their maths and reading skills being examined at kindergarten
and each year after until sixth grade. Results indicated that higher learning-related skills at
kindergarten predicted greater reading and maths ability at sixth grade. Similarly, greater
social skills at kindergarten also predicted greater maths and reading ability at sixth grade.
McClelland et al. (2006) concluded that learning-related skills such as self-regulation and
social competence may be important for increasing children’s academic performance later in
school.

A further study by McClelland et al. (2007) also found similar results, with greater
behavioural self-regulation skills, including greater attention, working memory and inhibitory
control capabilities, predicting greater growth in vocabulary, literacy skills, and maths ability
over the preschool year. A more recent study also suggests that the earlier a child develops
cognitive self-regulation skills, the higher their literacy and language skills are likely to be
(Skibbe et al., 2019). Children with greater cognitive skills such as greater attention, working
memory and inhibitory control capabilities would be able to focus on the task at hand,
remember instructions, and inhibit unhelpful behaviours in the classroom. On the other hand,
children with poorer cognitive self-regulation may have difficulties paying attention and
staying on task making learning and academic achievement much more difficult (McClelland
etal., 2007).

Taken all together, the research by Moffitt et al. (2011), McClelland et al. (2006) and
Robson et al. (2020) indicates that greater self-regulation skills in early childhood may

predict multiple indices of functioning later in life. It is therefore important that children are
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supported to develop the required skills to regulate their emotions, cognitions and behaviours.
Given this importance, this thesis examines the intervention literature to determine the

evidence base for self-regulation interventions for preschool-aged children.

Self-regulation interventions and programs

Several interventions have been developed that target the promotion of self-regulation
and greater executive functioning in children. These interventions range from parenting
programs aimed at supporting parents with behaviour management strategies (e.g. Sanders,
1999) through to physical-activity and mindfulness-based interventions (e.g. Jackman, 2016;
Xu et al., 2018).

Examples of parenting programs that may be effective for improving social-emotional
aspects of children’s self-regulation include the Positive Parenting Program (Triple P;
Sanders, 1999) and the Incredible Years program (Webster-Stratton, 2001). Triple P aims to
reduce emotional and behavioural difficulties in young children by teaching parents
behavioural management strategies and ways to promote positive and nurturing relationships
with their children (Sanders, 1999). The program has five levels ranging in intensity. Level
one consists of providing information to parents about parenting strategies. Level five, on the
other hand, involves an intensive 10-week training program for families struggling to cope
with family distress alongside their child’s severe behaviour problems (Sanders, 1999). The
Incredible Years program aims to increase children’s social-emotional competence and to
reduce behavioural difficulties such as aggression (Webster-Stratton, 2001). Incredible Years
has parent, teacher, and child training programs, with teachers and parents being taught
strategies to manage difficult behaviour, problem-solving skills and ways to support positive
relationships with their children/students. Puppet shows, role-playing and other play-based
activities are used to teach children problem solving, social skills and emotion regulation

skills to help reduce behavioural difficulties (Webster-Stratton, 2001). Both Triple P and
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Incredible Years have been shown to effectively improve children’s self-regulation by
reducing externalising behaviour (Sanders et al., 2014; Webster-Stratton et al., 2008). The
effectiveness of parenting programs for promoting self-regulation in children is
understandable, given the importance of parent-child relationships for the development of
executive functioning and emotion regulation (Morris et al., 2007; Roskam et al., 2014).

Interventions and programs incorporating mindfulness practices have also been used
to promote self-regulation and executive functioning in children. (e.g. Flook et al., 2010;
Jackman, 2016; Thierry et al., 2016; Zelazo et al., 2018). Mindfulness requires an individual
to have awareness of the present moment and common elements of mindfulness-based
programs include meditation and a focus on breathing (Leyland et al., 2019). Both of these
practices require attentional control to maintain engagement and research suggests that
engaging in meditation and breathing practices can improve attention in the long term (Tang
et al., 2015). Improved emotion regulation may be a further benefit of engagement in
mindfulness practices (Tang et al., 2015). Engaging in mindfulness practices has been
associated with reductions in amygdala activity when presented with negative emotional
stimuli, suggesting that mindfulness can lead to increased regulation of emotions (Lutz et al.,
2014). Interventions such as the OpenMind (Jackman, 2016) and MindUp programs (Thierry
et al., 2016) employ various mindfulness practices to support the development of children’s
cognitive and emotional regulation. The OpenMind program teaches children seven
mindfulness practices, including breathing exercises, gratitude practices, yoga, and
identification of emotions (Jackman et al., 2019). The MindUp program involves 15
mindfulness lessons ranging from deep breathing through to mindful eating practices to help
support children to focus their attention (Thierry et al., 2016).

Aside from mindfulness, play-based programs have also been shown to promote self-

regulation, particularly the cognitive aspects of self-regulation (e.g. Healey & Halperin, 2015;
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Keown et al., 2020). Children learn a vast array of self-regulatory skills through play
(Whitebread et al., 2009). Interventions such as the Red Light Purple Light (RLPL) program
(Tominey & McClelland, 2011) and the Enhancing Neurobehavioural Gains with the Aid of
Games and Exercise (ENGAGE) intervention (Healey & Halperin, 2015) incorporate many
childhood games modified to enhance children’s self-regulation. The RLPL program, for
example, includes games such as The Freeze Game, which requires children to dance to
music and freeze once the music has stopped. As the game progresses, new rules are added to
make the game more complex. The ENGAGE program involves a similar game, known as
Musical Statues as well as other common childhood games such as Simon Says, Leap Frog,
and the card game Snap (Healey & Halperin, 2015). Games such as Musical Statues and
Simon Says require children to attend to instructions and inhibit motor responses, both
important executive functions required for self-regulation (Savina, 2014).

Another intervention that utilises play as a mechanism to support children’s self-
regulation is Tools of the Mind (Bodrova & Leong, 2007). Tools of the Mind was developed
with the aim of improving children’s executive functioning and academic achievement. The
program encourages hands-on learning, pretend play with peers and incorporates various
executive functioning promoting activities (Bodrova & Leong, 2007). Scaffolding from
teachers also plays an important role in this program, with teachers helping to organise
children’s thinking during pretend play. Evidence suggests that the Tools of the Mind
program may be an effective intervention for promoting the development of children’s self-
regulation (Blair et al., 2018).

In addition, physically demanding games may further promote self-regulation (Best,
2010). Games that involve exercise, such as soccer and tag, are inherently demanding on the
brain and require a number of cognitive skills including task-switching, planning of

movements, and retention of rules. Frequent engagement in physically demanding games
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enhances these executive skills (Best, 2010). It is also thought that exercise enhances
executive functioning through increased activity of the prefrontal cortex and increased grey
matter production in the frontal lobe (Colcombe et al., 2006; Davis et al., 2011; Heatherton &
Wagner, 2011). Studies examining the effect of physical activity on children’s self-regulation
have utilised a variety of exercise types. For example, Burkart et al. (2018) used locomotor
activities such as running, skipping and hopping to assess the impact of exercise on pre-
schoolers’ self-regulation. Others have used dance, orienteering and trampoline-based
activities to promote self-regulation (e.g. Xu et al., 2018; Zach et al., 2015).

Further interventions targeting children’s self-regulation include social-emotional
learning (SEL) programs. These programs typically aim to assist children with developing
social skills, identifying emotions, perspective taking, relaxation skills, and problem-solving
skills (Lawson et al., 2018). Examples of SEL interventions include the Promoting
Alternative Thinking Strategies (PATHS) program (Kusché & Greenberg, 1994) and the
Second Step program (Frey et al., 2000). PATHS consists of lessons focused on emotion
recognition, strategies for calming down, and pro-social skills such as sharing with others
(Fishbein et al., 2016). The lessons are taught by kindergarten teachers and incorporate role-
playing to further build children’s self-regulation. The Second Step program aims to reduce
aggressive behaviour and promote social problem solving and emotion regulation in young
children (Frey et al., 2000). The program utilises modelling from teachers and group
discussions to help children develop social-emotional skills. Evidence suggests that both the
Second Step program and the PATHS curriculum may effectively improve children’s social-
emotional functioning (e.g. Holsen et al., 2008; Humphrey et al., 2016)

It is evident that a large number of interventions have been developed with the aim to
improve children’s self-regulation. Many of these interventions target specific areas of self-

regulation such as executive functioning, or children’s behaviour. Given the large number of
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studies examining self-regulation interventions and the wide range of outcomes targeted in
these interventions, there is a need to consolidate the evidence of their effectiveness at

improving children’s self-regulation.

Culturally responsive practice

It is important that interventions aimed at promoting children’s self-regulation are
culturally responsive, meaning that the knowledge, values and frames of reference of other
cultures are taken into consideration when developing interventions (Gay, 2010). In the New
Zealand context, culturally responsive practice is particularly important given our bicultural
society (Lourie, 2016). Maori are the indigenous people of New Zealand, with 17% of the
current population identifying as Maori (Statistics New Zealand, 2021). Maori are also
disproportionately represented in educational underachievement statistics and are less likely
to feel a sense of belonging at school, compared to non-Maori New Zealanders (Ministry of
Education, 2020). Incorporating Maori ways of being and worldviews into current education
practices should therefore be a priority to ensure education services are culturally responsive
to our Maori population.

The current early childhood curriculum in New Zealand, Te Whariki, is one example
of culturally responsive practice within mainstream early childhood education. Using the
metaphor of a woven mat, the framework emphasises the importance of holistic development,
relationships, family and community, and empowerment in early childhood education
(Ministry of Education, 2017). These principles align with Maori models of wellbeing, such
as Te Whare Tapa Wha, which highlights the importance of family and spirituality as well as
physical and mental health for overall wellbeing (Durie, 1994). A qualitative study of Maori
and Pasifika early childhood centre practices has also identified the importance of family and
community relationships for children’s development (Rameka et al., 2017). Common themes

identified in the study that were deemed important for children’s development and sense of
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identity included knowledge of one’s whakapapa, or genealogy, communal caregiving
practices, and immersion in cultural practices such as waiata (Rameka et al., 2017).
Macfarlane et al. (2014) identified that an educational or community environment that
reflects one’s cultural values and creates a sense of identity contributes to Maori success and
well-being. Cultural connectedness has also been linked to social-emotional development in
young children (Kukutai, 2020). It is therefore important that Maori values and principles,
such as those outlined in Te Whariki and Rameka et al. (2017), are reflected in current
practices aimed at promoting the development of our young people. This includes developing

culturally responsive interventions aimed at supporting self-regulation for tamariki.

Previous reviews

A number of systematic reviews and meta-analyses have been carried out to assess the
effectiveness of interventions and programmes aimed at promoting self-regulation. Reviews
of self-regulation interventions have typically had a wide focus, with the studies included
using a wide age range of participants and interventions which have been used across school,
home, and community settings (e.g. Alvarez-Bueno et al., 2017; Neudecker et al., 2015;
Pandey et al., 2018). Some reviews have also focused on specific populations of children
such as those with Attention Deficit Hyperactivity Disorder (ADHD; e.g. Chimiklis et al.,
2018; Neudecker et al., 2015).

Neudecker et al. (2015) conducted a systematic review examining the effectiveness of
exercise-based programmes for promoting cognitive, motor and social-emotional
development for children aged 18 and under diagnosed with ADHD. The authors reviewed 21
studies and found that studies that used a mixed method of exercise (such as running,
jumping and ball games) showed the largest effects on ADHD symptomology. Although this
review shows promising results for the effectiveness of exercise programs for children with

ADHD, it is not clear whether the length of the exercise program, or the intensity of the
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exercise is important. The studies examined in this review varied widely in terms of the
design of their exercise interventions, making it difficult to determine the intensity and
duration of exercise that is best for promoting social-emotional, cognitive, and motor
development for children with ADHD. The review by Neudecker et al. (2015) also included a
wide age range, meaning it is difficult to determine what interventions might work best for a
particular age group like preschool-aged children, for example.

Other reviews have focused on specific types of self-regulation interventions, such as
those focused on physical activity, mindfulness or social-emotional learning. A review by
Wood et al. (2020) investigated the effects of physical activity interventions for improving
preschool-aged children’s attention, inhibitory control and working memory capabilities. Of
the six identified studies, five showed that physical activity improved at least one aspect of
children’s executive functioning. A further review of physical activity interventions by
Alvarez-Bueno et al. (2017) found similar results. Thirty-six studies were reviewed that
examined the effect of physical activity on young people’s executive functioning. Participants
in the included studies were aged between four and 18 years old and had no psychiatric
disorders. Twenty-nine of the included studies found that physical activity improved
participants’ executive functioning, particularly working memory ability and inhibitory
control (Alvarez-Bueno et al., 2017).

Further reviews have investigated the impact of mindfulness programs on self-
regulation. Mak et al. (2018) examined whether mindfulness interventions effectively
improved children’s executive functioning, such as task switching and sustained attention.
Thirteen randomised control trials (RCTs) of mindfulness-based interventions, including
yoga, meditation, and Tai Chi, were reviewed. Only five out of the 13 studies reported
findings that demonstrated the effectiveness of mindfulness-based interventions at improving

children’s executive functioning. The authors suggest that more research is needed to
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conclude that mindfulness-based interventions can effectively improve children’s executive
functioning (Mak et al., 2018). A further review by Sun et al. (2021) found more promising
results. Sixteen studies were identified as examining the impact of yoga and mindfulness
interventions on pre-schoolers self-regulation. Thirteen of the 16 included studies were found
to show positive impacts of yoga or mindfulness on children’s self-regulation, including both
cognitive and social-emotional aspects. These results suggest that mindfulness-based
interventions may effectively improve children’s self-regulation (Sun et al., 2021).

Reviews of social and emotional learning (SEL) programs have also been conducted.
Blewitt et al. (2018) investigated the effectiveness of social and emotional learning (SEL)
programs at promoting the social and emotional competence and behavioural self-regulation
of young children. SEL was defined as the application of skills related to social-emotional
competence, relationship building, self-awareness, and self-management skills. The review
included 79 studies, all with participants aged between two to six years and with SEL
interventions that were delivered in early childhood settings. Results indicated that SEL
programs effectively improved children’s behavioural self-regulation and emotional and
social competence in comparison to control groups (Blewitt et al., 2018).

A further review by Murano et al. (2020) found similar results. This review examined
the effectiveness of universal SEL interventions, and SEL interventions targeted specifically
for children identified as needing additional support. Forty-eight studies were included in this
review, with 15 of these studies examining the effects of targeted SEL interventions. Meta-
analysis showed that both universal and targeted interventions were effective in improving
children’s social-emotional functioning and for reducing behavioural problems (Murano et
al., 2020). These results suggest that SEL interventions may be effective interventions for

improving children’s self-regulation skills.
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Although many reviews have examined specific types of interventions (e.g. Alvarez-
Bueno et al., 2017; Mak et al., 2018; Wood et al., 2020), a review by Pandey et al. (2018) has
focused more broadly on universal or multi-method interventions. The review included 49
RCTs of self-regulation interventions. These interventions included programs based on the
school curriculum, exercise-based interventions, mindfulness programmes, social skills
building, and programmes involving parents and siblings. The studies reviewed included
participants aged from two to 17 years old. Self-regulation was measured in a variety of ways
across all studies, but the majority used reliable and valid assessment tools such as the
Behaviour Rating Inventory of Executive Functions (BRIEF) or the Head Toes Knees
Shoulders (HTKS) task. Curriculum-based interventions were the most common self-
regulation interventions used across studies and were commonly used with preschool-aged
children. Out of 21 studies examining curriculum-based self-regulation interventions, 16
studies reported significant improvements in children’s self-regulation. Sixty-seven percent
of studies that used physical exercise reported higher self-regulation in children who took
part in the exercise interventions compared to control groups. Half of studies that examined
the effectiveness of mindfulness interventions reported significant improvements in self-
regulation, while 56% of studies that used family-based interventions such as parent skills
training reported significant improvements in self-regulation. Finally, 66% of studies
examining social skills training reported significant improvements in children’s self-
regulation (Pandey et al., 2018). Overall, this research suggests that self-regulation

interventions of all types may be effective across a range of age groups and settings.

The present review

Although numerous systematic reviews have been conducted which examine the
effectiveness of self-regulation interventions for children, very few reviews have focused

solely on preschool-aged children or have looked at both cognitive and social-emotional
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outcomes. Moreover, numerous reviews focus only on specific populations of children or
specific types of interventions such as exercise and mindfulness-based programs (e.g.
Chimiklis et al., 2018; Mak et al., 2018; Neudecker et al., 2015). While the review by Pandey
et al. (2018) examined a wide range of universal self-regulation interventions, the studies
included varied widely in terms of the age of participants, with preschool-aged children
through to late adolescents participating. It is therefore difficult to determine the effects of
self-regulation interventions for preschool-age children alone. It is important to examine the
effectiveness of self-regulation interventions for preschool-aged children given the poor
developmental trajectories of preschool-aged children with low self-regulation capabilities
(e.g. Moffitt et al., 2011). The preschool period is also an important time period for the
development of self-regulation skills (Montroy et al., 2016), therefore a systematic review
focused solely on this age group is needed.

The present review adds to the current literature on self-regulation interventions by
providing up to date information about the effectiveness of these interventions and provides
an indication as to the effectiveness of these interventions for preschool-aged children. This
systematic review aims to examine the effectiveness of self-regulation interventions at
increasing preschool-aged children’s cognitive and social-emotional functioning. This review
also aims to identify specific intervention effects for different types of self-regulation
interventions such as parenting-based programs, mindfulness interventions, and physical

activity-based interventions. The review aims to address the following questions:

1. Do self-regulation interventions improve preschool-aged children’s cognitive
functioning?
2. Do self-regulation interventions improve preschool-aged children’s social-emotional

functioning?
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3. Are there specific intervention effects for different types of self-regulation

interventions?

Method

To examine whether self-regulation interventions can improve the social-emotional

and cognitive functioning of pre-school aged children, a systematic review was conducted, in

accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA,; Page et al., 2021)

Eligibility criteria

Studies were included in this review if they met the following criteria:

1. Participants were preschool or kindergarten age when they participated in the

3.

intervention. For this review, this was defined as being aged between two and five
years old. Studies that included participants who were six years old were also
included if they were still kindergarten age in the context in which the study was
based.

The intervention or program was led either by parents or teachers. Interventions
which involved the professional development of teachers or parenting programs led
by specialist trainers were included in this review. Although these interventions may
be led by a specialist or researcher, the direct implementation of the program with the
children was being conducted by parents or teachers and is thus within the scope of
the systematic review.

A randomised control trial (RCT) design was used to evaluate the impact of the
intervention. To keep criteria broad to encompass all possible RCTs, there was no
restriction on the composition of the comparison group (i.e., it could be business as

usual or another intervention).
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4. Studies were required to assess the effectiveness of the intervention to improve
participants’ cognitive and/or social-emotional functioning. For this review, cognitive
functioning was defined as any quantitative measure of children’s executive
functioning, including working memory, attention, inhibitory control and cognitive
flexibility. Studies examining effortful control were also included. Social-emotional
functioning was defined as any quantitative measure of children’s emotional
regulation or quantitative measures of externalising behaviour such as impulsivity,
hyperactivity, and aggression. These outcomes had to be measured both pre- and post-
intervention for the study to be included in the systematic review. The post-
intervention measure had to be undertaken within six weeks of the intervention

concluding.

Studies were excluded if they were non-randomised or qualitative studies, or if they
did not examine cognitive or social-emotional outcomes as described above. Studies where
the researchers or specialist trainers directly conducted the intervention with children were
excluded. Parent-led and teacher-led interventions were chosen in order to focus on the
evidence base for interventions that are able to be resourced in ‘real life’ settings, thus
ensuring the review focused on sustainable approaches to support children’s self-regulation

abilities.

Information sources

The databases that were searched for this systematic review were PsycINFO,
MEDLINE, Scopus, and Education Source. These databases were systematically searched by
the thesis author in July 2021. References were also identified through hand searching the
reference lists of identified articles and review articles that were found during the initial

search.
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Search strategy

The search terms used for each database were “self-regulation” OR “‘self-control” OR
“emotion* regulation” AND “random*”. For the search carried out in the PsycINFO
database, the search was narrowed to include only studies that included preschool-age
subjects (age two to five years). For Education Source, Scopus and MEDLINE searches, the
additional search terms “preschool*”, “kindergart*” OR “early childhood” were used as these
databases did not include subject age as a narrowing factor. The search in all databases was

limited to only those published in English and those published in academic journals.

Selection process

The selection of articles for this systematic review followed the PRISMA guidelines
(Page et al., 2021). Articles identified using the above search terms were exported into the
referencing software EndNote 20. Duplicates were removed and the titles and abstracts of the
remaining articles were assessed against the eligibility criteria for this review. Those that did
not meet criteria were removed. The full articles of the remaining articles were assessed
against the eligibility criteria. Those that did not meet criteria were removed, with reasons for

removal noted.

Data collection

Data from each study was retrieved independently by the thesis author using the data
collection form for intervention reviews of RCTs from the Cochrane Collaboration
(Cochrane, 2014). Data was retrieved for the following categories: the author and publication
year, characteristics of the participants, description of the interventions and comparison
groups, the social-emotional functioning and/or cognitive outcomes measured, and the main
statistical findings, including mean scores and standard deviations of pre- and post-

assessment measures and effect sizes where present. Once extracted, the characteristics of
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each study (excluding the main findings) were tabulated into summary tables with studies

grouped in terms of the type of intervention.
Risk of bias assessment

To assess the risk of bias in the included studies, the Cochrane risk-of-bias tool for
randomised control trials was used (Higgins et al., 2011). This tool examines the risk of bias
for each study based on seven categories: the generation of random sequencing, how
allocations to groups were concealed, how blinding of both participants and personnel as well
as outcome assessors was carried out, how incomplete outcome data was handled and
whether there was any selective reporting or other bias present. For this review, the domain
examining the blinding of participants was not assessed due to the nature of the interventions
being examined. It was not feasible for participants to be blinded in the included studies as
children and any parent or teachers directly implementing the intervention needed to be
aware of the intervention they were receiving or providing. The risk of bias for each category
was rated as low, high, or unclear if there was insufficient evidence to assess the risk. The
overall risk of bias for each study was also determined. If one or more domains were assessed
to be high risk, the overall risk of bias for the study was deemed high. If all domains were
rated as low risk, the overall risk of bias in the study was deemed low. If two or more
domains were rated as ‘unclear’ due to insufficient information, with the rest of the domains

rated as low risk, the overall risk of bias for the study was deemed to be unclear.

Results
Study selection

Initial searching of databases identified a total of 888 articles. After removing any
duplicates, the titles and abstracts of the remaining 468 articles were screened against the

inclusion criteria for this review. Those that did not meet inclusion criteria (n = 382) were
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removed, and the remaining 86 full articles were assessed for eligibility. Forty-six full articles
were excluded as they did not meet inclusion criteria. The majority of those excluded were
due to the intervention not being primarily delivered by either parents or teachers (n = 23).
Studies by Lumeng et al. (2017), Razza et al. (2020), Tamm et al. (2019) and Webster-
Stratton et al. (2011) appeared to meet criteria but were excluded from this review as only a
small component of the intervention was delivered by parents and/or teachers, with specialist
trainers or the researchers conducting the majority of the intervention. A further study by
Healey and Healey (2019) was included, despite children being taught the intervention games
by researchers, as the majority of the intervention was implemented by parents.

Figure 1 shows the process of selecting articles for this review and includes a full list
of the reasons for the exclusion of full articles. A total of 37 articles were included in this
review. Thirty of these studies examined at least one social-emotional aspect of self-
regulation as an outcome of the study. Twenty-two studies examined at least one cognitive
aspect of self-regulation as an outcome of the study. Studies were conducted across multiple
countries, with more than half (n = 20) being carried out in the USA. A further five studies
were conducted in Australia, two each in China and New Zealand, and one study each in
Israel, Iran, Brazil, Korea, Canada, Germany, Chile and Finland. Seven different types of
interventions and programmes were identified in the 37 studies. These included physical
activity interventions, parenting programs, mindfulness-based interventions, play-based
interventions, social-emotional learning programs, interventions involving professional

development for teachers, and multi-method interventions.

Physical activity interventions

Two studies by Burkart et al. (2018) and Xu et al. (2018) were identified that assessed
the effectiveness of physical activity interventions at improving children’s self-regulation.

The characteristics of these two studies are provided in Table 1. Information regarding the
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database searching:

PsycINFO (n = 219)
Education Source (n = 107)
MEDLINE (n = 250)
Scopus (n = 312)

Records identified from
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Duplicates removed
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(n = 468)
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(n =86)
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Records excluded
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Reports excluded:

Study not an RCT (n =5)
Participants not kindergarten age
(n=10)

Outcome not related to social-
emotional or cognitive functioning
(n=3)

Intervention not parent or teacher
led (n = 23)

Outcome not a quantitative
measure (n = 1)

Could not access full article (n = 2)
Outcome not measured pre and
post (n =5)
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risk of bias in these studies is presented in Table 2. Both of these studies examined the effects

of physical activity on children’s executive functioning. Burkart et al. (2018) also examined

social-emotional outcomes.

Table 1

Characteristics of Studies with Physical Activity Interventions

Author Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog
Burkart 71 Locomotor- Unstructured  Hyperactivity Inhibitory = BASC-2 Go/No
e;gi.s children bﬁseq | I_ree play Aggression control task
( ) M age = gct)i/\slli(t:a ime Inattention BASC-2
USA 45 y
years,
SD =
0.7
Xu et 57 10-week School as n/a Inhibitory n/a FIST
al. children trampollne usual control SCA task
(2018) _ training .
M age = roaram Cognitive Go/No
China 440, P9 flexibility o
SD= Workin
0.29 T g WMS
y task

Note. SE = Social-emotional, Cog. = Cognitive, n/a = not applicable, BASC-2 = Behaviour Assessment Scale
for Children — 2" edition, FIST = Flexible Item Selection Task, SCA = Spatial Conflict Arrow, WMS =
Working Memory Span

Xu et al. (2018) examined the impact of a trampoline-based intervention on children’s

executive functioning. Fifty-seven preschool-aged children were randomly assigned to either

20 minutes of exercise on a trampoline or to business-as-usual. Children’s inhibitory control,
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Risk of Bias Assessment for Studies with Physical Activity Interventions
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Author Risk of Bias ngrall
Risk
Random Allocation Blinding Outcome Incomplete Selective  Other
Sequence QOutcome . .
. Concealment Assessor Reporting  Bias
Generation Data
SE Cog.
outcomes outcomes
Burkart
etal. Low ? High Low Low Low Low High
(2018)
Xu et
al. Low Low n/a Low Low Low Low Low
(2018)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional, Cog. = cognitive, n/a = not

applicable

cognitive flexibility and working memory abilities were examined pre- and post-intervention

by a trained researcher blind to participants’ group assignment. The tasks used to examine

these executive functions included a computerised spatial conflict task, a Go/No Go task, the

Flexible Item Selection (FIS; Jacques & Zelazo, 2001) task and a working memory span task.

Results showed no differences in performance on any of the tasks between those in the

intervention group and those in the control, indicating no impact of the intervention on

children’s executive functioning (Xu et al., 2018). The overall risk of bias in this study was

classified as low.

A further study by Burkart et al. (2018) investigated the effectiveness of physical

activity for improving both social-emotional and cognitive functioning of children. Forty-six

children were randomly assigned to receive either 30 minutes a day of physical exercise
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involving a locomotor skill such as running and skipping, and the remaining 32 children were
assigned to have 30 minutes of unstructured free play each day for six months. Children’s
hyperactivity, inattention and aggression levels were rated by teachers before and after the
intervention using the Behaviour Assessment System for Children (BASC-2). Inhibitory
control was also examined using a computerised Go/No Go task. Results indicated that
children who were assigned to the physical activity intervention had decreased hyperactivity,
aggression and attention problems post-intervention, as rated by teachers (p <.001, p <.01
and p <.001, respectively). On the other hand, scores on the Go/No Go task were not
significantly different between the intervention and control groups. Overall, the physical
activity intervention effectively improved participants’ classroom behaviour but had no
impact on children’s inhibitory control (Burkart et al., 2018).

In terms of the risk of bias for this study, the overall risk of bias was deemed to be
high. No information was provided regarding allocation concealment in the study, making it
difficult to determine whether bias may have occurred during the selection of participants.
Furthermore, the nature of the measures used in this study may have resulted in bias.
Although one outcome was measured using a computerised task, the majority of the
outcomes in this study were assessed by teachers. As teachers implemented the intervention,
it is possible that their reports of children’s behaviour may have been influenced by the
knowledge of which children were in the intervention versus the control group.

Overall, these studies showed limited evidence of the impact of physical activity on
children’s cognitive functioning. With regard to social-emotional functioning, although
Burkart et al. (2018) found positive impacts of physical activity on children’s behaviour, the
fact that assessors were not blind to participants’ group assignment may have biased the

reporting of children’s behaviour. More evidence is therefore needed to confirm the
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effectiveness of physical activity on social-emotional and cognitive aspects of children’s self-

regulation.

Parenting programs

Nine studies were identified as investigating the impact of parenting programs on
children’s self-regulation. The characteristics of these studies are included in Table 3. The
risk of bias assessment for each of these studies is presented in Table 4. All of these studies
examined externalising behaviour, such as aggression, hyperactivity and impulsivity, as an
outcome of their study. Externalising behaviour was commonly measured by the BASC-2,
the Eyberg Child Behaviour Inventory (ECBI) and the Child Behaviour Checklist (CBCL).
Two studies by Aghaie Meybodi et al. (2019) and Herbert et al. (2013) investigated the
impact of parenting programs on children’s emotion regulation as well as externalising
behaviour. In addition, two studies by Somech and Elizur (2012) and Weisleder et al. (2018)
investigated the impact of intervention on aspects of children’s cognitive functioning.

Two studies by Aghaie Meybodi et al. (2019) and Havighurst et al. (2013) were
identified as examining the effectiveness of the Tuning in to Kids (TIK) program for
improving social-emotional aspects of children’s self-regulation. The TIK program aims to
promote responsive parenting and emotional competence in parents and, in turn, reduce
disruptive behaviour in children (Havighurst et al., 2009). Aghaie Meybodi et al. (2019)
examined the effectiveness of the TIK program at improving Iranian children’s behaviour and
emotion regulation skills. Fifty-four parents were randomly assigned to take part in the TIK
program for two hours each week for six weeks or were assigned to a waitlist control group.
There were 27 participants in each condition. The ECBI and ERC were used to assess
children’s behaviour and emotion regulation, respectively. Both of these measures were

completed by mothers. Results showed that children whose parents took part in the TIK
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Characteristics of Studies with Parenting Programs
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Author Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog

Aghaie 54 children TIK Waitlist Externalising n/a ECBI nla
Meybodi with clinical Control behaviour ERC
et al. levels of Emotion
(2019) externalising requlation

behaviour g
Iran

M age = 4.33,

SD =0.93
Connell et 24 children Self-directed  Waitlist Externalising n/a ECBI n/a
al. (1997) M age = 4.27, Triple P Control behaviour PDRC
Australia  SD=1.10
Havighurst 54 children TIK Usual Externalising n/a ECBI nla
etal. with clinical paediatric behaviour
(2013) scores on care

. ECBI

Australia intensity score

M age = 4.94,

SD =0.62
Herbertet 31 children Parenting Waitlist Externalising n/a ERC n/a
al. (2013) Hyperactive \|_(|our _ Control behaviour BASC-2
USA yperactive Emotion

M age = 4.58, Preschooler requlation DBRS

SD=0.9 Program g
Kong & 52 children Incredible Waitlist Externalising n/a CBCL n/a
Au (2018)  with Years Control behaviour
China developmental (ODD

disability symptoms)

M age = 4.71,

SD =0.93

Note. SE = Social-Emotional, Cog = Cognitive, nfa = not applicable, TIK = Tuning in to Kids, ECBI = Eyberg
Child Behaviour Inventory, ERC = Emotion Regulation Checklist, BASC-2 = Behaviour Assessment Scale for
Children — 2" Edition, PDRC = Parent Daily Report Checklist, DBRS= Disruptive Behaviour Rating Scale,

ODD = Oppositional Defiant Disorder, CBCL = Child Behaviour Checklist
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Author Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog

Sheridan 220 Children  Getting BAU Behavioural n/a DECA n/a
etal. Ready concerns

M age = 3.59, . SCBE-30
(2010) SD = 030 Intervention
USA
Somech & 209 children Hitkashrut Minimal Conduct Effortful ECBI CBQ
Elizur M age = 4.05, support problems control
(2012) 2 control

SD =0.58 rou
Israel group
Tully & 69 Children Standard Waitlist Aggression CBCL
g%qt?) M age = 2.58, Triple P Disruptive Observation

SD =0.43 Brief Triple behaviour PA-SEC
Australia P
Weisleder 566 children Universidade BAU Externalising Working CBCL Working
etal. M age = 3.12 do Bebé behaviour memory Memory
(2018) SD =054 (UBB) Task
Brazil

Note. SE = Social-Emotional, Cog = Cognitive, ECBI = Eyberg Child Behaviour Inventory, CBCL = Child
Behaviour Checklist, BAU = Business as Usual, DECA = Devereux Early Childhood Assessment, SCBE-30 =
Social Competence and Behaviour Evaluation, CBQ = Child Behaviour Questionnaire, PA-SEC= Physical

Aggression Scale for Early Childhood

program had reduced externalising behaviour post-intervention compared to pre-intervention

(p <.001, ne? = .17). No significant differences in behaviour were found for children of

parents in the control group. There were no statistical differences found between pre- and

post-intervention scores on the ERC for either group (Aghaie Meybodi et al., 2019).

Havighurst et al. (2013) also found positive effects of the TIK program on preschool-

aged children’s behaviour. Parents who took part in the TIK program reported their children

had lower intensity of behaviour problems post-intervention compared to parents in the

control group (p = .009, % = .16), as measured by the ECBI (Havighurst et al., 2013). These
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Table 4

Risk of Bias Assessment for Studies with Parenting Programs

Author Risk of Bias Ovt_erall
Risk
Random Allocation Blinding Outcome Incomplete Selective  Other
Sequence Outcome - .
. Concealment Assessor Reporting Bias
Generation Data
SE Cog.
Aghaie
Meybodi et Low ? High n/a ? Low Low High
al. (2019)
Connell et . .
?
al. (1997) Low , High n/a Low Low Low High
Havighurst
etal. Low Low High n/a Low Low Low High
(2013)
Herbert et . .
al. (2018) Low Low High n/a Low Low Low High
Kong & o . .
Au (2018) Low 7 High n/a Low Low Low High
Sheridan et . .
?
al. (2010) Low : High n/a Low Low Low High
Somech &
Flizur Low ? High High Low Low Low High
(2012)
Tully &
Hunt Low Low High n/a Low Low Low High
(2017)
Weisleder
etal. Low ? High Low Low Low Low High
(2018)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional outcomes, Cog. = cognitive
outcomes, n/a = not applicable
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results suggest that the TIK program may be an effective intervention for improving
kindergarten children’s behaviour (Aghaie Meybodi et al., 2019; Havighurst et al. 2013).

A further two studies included in this review examined the effectiveness of the
Positive Parenting Program (Triple P; Sanders, 1999) for improving children’s self-
regulation. Triple P aims to reduce emotional and behavioural difficulties in young children
by teaching parents behavioural management strategies and ways to promote positive and
nurturing relationships with their children (Sanders, 1999). The first of these studies, by
Connell et al. (1997), examined whether self-directed Triple P could lead to improvements in
children’s behaviour. Twelve parents were randomly assigned to self-directed Triple P for 10
weeks and a further 11 parents were assigned to a waitlist control group. Parents in the
intervention condition received the program’s workbook and were asked to read and
complete the tasks within the workbook each week for 10 weeks. Examples of tasks and
topics within the program include monitoring children’s behaviour, creating clear rules in the
home, using reward charts for good behaviour and spending quality time with children.
Children’s behaviour was measured using the intensity and problem score scales of the ECBI
and the Parent Daily Report Checklist (PDRC). Both measures were completed by mothers
and fathers (Connell et al., 1997).

Results showed that children whose parents took part in Triple P had lower intensity
scores post-intervention compared to pre-intervention, as rated by both mothers and fathers (p
=.0005 and p = .002 respectively) (Connell et al., 1997). These post-intervention intensity
scores were also significantly lower for those in the intervention group compared to those
whose parents were in the control group (p = .0005 for both mother and father reports).
Children whose parents received Triple P also had lower problem scores post-intervention

compared to those in the waitlist, as rated by both mothers and fathers (p =.0005 and p =
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.020 respectively). These results indicate that self-directed Triple P was effective in reducing
child problem behaviours (Connell et al., 1997).

The second study to examine the effectiveness of Triple P for promoting self-
regulation in preschool children was by Tully and Hunt (2017). The aim of this study was to
investigate whether Triple P reduced aggression in preschool-aged children. Participants were
assigned to receive one of three conditions: standard Triple P, brief Triple P or were assigned
to a waitlist. There were 23 participants in the standard condition, 24 in the brief condition
and 22 in the waitlist condition. Standard Triple P involved intensive group sessions where
parenting skills were taught to parents, while brief Triple P involved group discussions with
fewer skills being taught to parents. Children’s behaviour was assessed using the aggressive
behaviour scale of the Child Behaviour Checklist (CBCL) and the Physical Aggression Scale
for Early Childhood (PA-SEC). Both these measures were completed by mothers and their
partners. An observational measure was also used to assess children’s aggression levels and
other disruptive behaviours such as non-compliance. Parents and their children were observed
doing a number of tasks such as cleaning up toys and completing puzzles, with these
observations then coded by researchers blind to the participants’ group assignment (Tully &
Hunt, 2017).

Tully and Hunt (2017) found that children whose parents had been assigned to
standard Triple P had lower aggression levels on the CBCL and PA-SEC at post-intervention
compared to those in the waitlist (p < .01, d =-0.82 and p < .01, d = - 0.89 respectively).
This was based on mother reports only, with no significant differences between groups found
for aggression rated by fathers or partners. No statistical differences in aggression were found
between those in the brief intervention compared to the waitlist group. Furthermore, children
whose parents received standard Triple P showed fewer aggressive and disruptive behaviour

during the observation than did those in the brief intervention and the waitlist group (p < .01,
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d =-1.02). These results indicate that standard Triple P can effectively reduce children’s
aggression levels and that this level of Triple P may be more effective than when Triple P is
provided in a brief format (Tully & Hunt, 2017).

Additional parenting programs identified in this review include the Parenting Your
Hyperactive Preschooler (PYHP) program (Herbert et al., 2013), Incredible Years (Kong &
Au, 2018), the Getting Ready intervention (Sheridan et al., 2010), Universidade do Bebé
(UBB; Weisleder et al., 2018) and Hitkashrut (Somech & Elizur, 2012). The PYHP program
involved teaching parents strategies to manage their child’s behaviour and improve their
emotion regulation (Herbert et al., 2013). Seventeen parents were assigned to receive 14
sessions of PYHP and a further 14 were assigned to a waitlist. Children’s behaviour was
assessed using the BASC-2, the Disruptive Behaviour Rating Scale (DBRS) and the ERC. All
three measures were completed by parents (Herbert et al., 2013).

At post-intervention, children whose parents received PYHP had significantly reduced
externalising behaviour at post-intervention compared to those in the waitlist, as measured by
the BASC-2 (p <.035, d = 0.48) (Herbert et al., 2013). Children of parents in the intervention
group also had significantly lower ratings of hyperactivity and oppositional behaviour than
those in the waitlist (p =.008, d = 0.71 and p = .046, d = 0.44 respectively). Finally, children
of parents in the intervention group had significantly lower ratings on the lability/negativity
subscale of the ERC at post-intervention, compared to those in the waitlist (p =.039, d =
0.45). No significant differences were found between groups at post-intervention for scores
on the emotion regulation subscale of the ERC. These results suggest that the PYHP program
is an effective intervention for managing disruptive and hyperactive behaviour in young
children and may also help to improve children’s emotion regulation (Herbert et al., 2013).

Kong and Au (2018) also found positive impacts on children’s behaviour after their

parents received a parenting intervention. This study examined the effectiveness of the
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Incredible Years program for children with developmental disabilities. Children whose
parents took part in Incredible Years had significantly less oppositional behaviour post-
intervention compared to those in the waitlist, as rated by both mothers (p = .019, 2= 0.12)
and their partners (p = .002, np? = 0.21) (Kong & Au, 2018).

Not all studies of parenting programs identified in this review found positive impacts
on children’s self-regulation. A study by Sheridan et al. (2010) investigated the impact of the
Getting Ready intervention, which supports parents to engage warmly and effectively with
their children. This intervention was led by teachers who visited parents at their homes
throughout the year, providing strategies to improve the parent-child relationship. The self-
control and behavioural concerns scales of the Devereux Early Childhood Assessment
(DECA) and the aggression scale of the Social Competence and Behaviour Evaluation
(SCBE-30) were used to assess children’s behaviour. Results found no significant impact of
the intervention on scores on the self-control and behavioural concerns scales of the DECA.
Additionally, no impact of the intervention on children’s aggression was found (Sheridan et
al., 2010).

Weisleder et al. (2018) also found no impact of a parenting-based program, called
Universidade do Bebé (UBB), on children’s social-emotional functioning. Parents were
assigned to receive monthly workshops aimed at promoting shared reading and positive
parent-child interactions or were assigned to business as usual. Children’s behaviour was
examined before and after the intervention using the CBCL. No differences between groups
were found on the CBCL post-intervention, suggesting the intervention had no impact on
children’s behaviour (Weisleder et al., 2018). This study did, however, examine cognitive
outcomes as well. Children’s working memory abilities were examined pre- and post-
intervention. Results showed that children of parents in the intervention group had higher

scores on the working memory task post-intervention than did controls (p < .001). This
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suggests that the UBB intervention may be an effective intervention for improving children’s
working memory but not for improving children’s behaviour (Weisleder et al., 2018)

The final study identified as examining the impact of a parenting program on
children’s self-regulation also examined both social-emotional and cognitive outcomes.
Somech and Elizur (2012) investigated whether a parenting program called Hitkashrut could
reduce conduct problems in young children. This program involved 14, two-hour group
parenting sessions with a focus on building communication skills and strategies to manage
difficult behaviour. 140 parents were randomly assigned to receive Hitkashrut, and 69 parents
were assigned to a minimal support group where parents received only two sessions of
Hitkashrut. Children’s behaviour was measured using the ECBI. For cognitive functioning,
the Children’s Behaviour Questionnaire (CBQ) was used to assess children’s effortful
control, including their inhibitory control and attention.

Somech and Elizur (2012) found that children whose parents took part in Hitkashrut
had fewer conduct problems and greater effortful control at post-intervention compared to
pre-intervention (p <.001, d = 0.76 and p < .001, d = 0.47 respectively). No significant
changes from pre- to post-intervention were found for children whose parents took part in the
minimal support group. These results indicate that Hitkashrut effectively improved both child
behaviour and cognitive functioning (Somech & Elizur, 2012).

In summary, seven of the nine studies that examined parenting programs found
positive impacts on children’s social-emotional functioning including reductions in
externalising behaviour such as aggression. Of the two studies to examine the impact of
parenting programs on children’s cognitive functioning, both found positive effects on
children’s executive functioning. These findings suggest that parenting programs may be
effective ways to improve children’s self-regulation. It should be noted however that all nine

studies were rated as having a high risk of bias due to the reliance on parent report. As
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parents were engaged in these interventions, it is possible that their reports of their child’s
behaviour may have been subject to expectancy bias. This should be taken into consideration

when interpreting the results of these studies.

Mindfulness-based interventions

Three of the 37 included studies investigated the impact of mindfulness-based
interventions on children’s self-regulation. The characteristics of these three studies are
presented in Table 5. The risk of bias assessment conducted for each of these studies is
presented in Table 6.

Two of these studies by Jackman et al. (2019) and Zelazo et al. (2018) examined the
impact of mindfulness interventions on cognitive aspects of children’s self-regulation.
Jackman et al. (2019) examined the effect of the OpenMind program on children’s executive
functioning. OpenMind (OM; Jackman, 2016) uses daily meditation, gratitude practices and
yoga to promote social and emotional learning in children. One hundred and sixty-three
children were randomly assigned to OM, with a further 120 children assigned to a play-based
curriculum, called High Scope. Teachers implemented the OM program in the classroom for
a period of a year. Teachers and parents of the children were also encouraged to engage in
meditation each day. The Head Toes Knees Shoulders (HTKS) task was used to assess
children’s inhibitory control, attention and working memory. This task requires children to
respond in the opposite way to what they are told. A Go/No Go task was also used to assess
inhibitory control. Finally, the Behaviour Rating Inventory of Executive Function - Preschool
version (BRIEF-P) was used to further assess participants’ executive functioning (Jackman
etal., 2019).

Results showed that children who received OM improved significantly at the HTKS

from pre- to post-intervention compared to those who received the High Scope curriculum (p
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Characteristics of Studies with Mindfulness-Based Interventions
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Author Sample Intervention ~ Comparison Outcomes Measures
SE Cog SE Cog
Jackman 283 OpenMind High Scope  n/a Inhibitory  n/a HTKS
?;81'9) children Curriculum control BRIEF-P
M age = Working
3.66, SD memory
USA =05 Attention
Cognitive
flexibility
Kim et 83 OpenMind BAU Emotion n/a ERC n/a
al. children regulation
(20200 Apys
Korea years of
age at
baseline
Zelazoet 218 Mindfulness BAU n/a Inhibitory  n/a HTKS
al. children  and Reflection control
(2008) . Peg
M age = Working Tapping
USA 4.75, SD . memory task
- 031 Literacy _
' Group Attention MEFS
Effortful CBRS
control

Note. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, ERC = Emotion Regulation Checklist,
BAU = Business as Usual, HTKS = Head Toes Knees Shoulders, BRIEF-P = Behaviour Rating Inventory
of Executive Function Preschool version, CBRS = Child Behaviour Rating Scale (CBRS), MEFS =
Minnesota Executive Function Scale
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Table 6

Risk of Bias Assessment for Studies with Mindfulness-Based Interventions

Author Risk of Bias ngrall
Risk
Random Allocation Blinding Outcome Incomplete Selective  Other
Sequence Outcome . .
. Concealment Assessor Reporting  Bias
Generation Data
SE Cog.
outcomes outcomes
Jackman
etal. ? ? n/a High ? Low Low High
(2019)
Kim et
al. High ? High n/a Low Low Low High
(2020)
Zelazo
et al. Low ? n/a Low Low Low Low Low
(2018)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional, Cog. =
cognitive, n/a = not applicable

=.018) (Jackman et al., 2019). Both groups showed improvements in scores on the Go/No
Go task over time. However, there were no significant differences over time in inhibitory
self-control and overall executive functioning, as measured by the BRIEF-P for either group.
Furthermore, children in the OM condition had decreased cognitive flexibility scores on the
BRIEF-P post-intervention compared to children in the High Scope condition (Jackman et al.,
2019).

It is possible that improvements in HTKS and Go/No Go scores, but not BRIEF-P

scores may be due to the nature of these assessments. The HTKS task and the Go/No Go task
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are objective measures of executive functioning. On the other hand, the BRIEF-P was
completed by teachers who were also implementing the intervention and therefore were not
blind to the children’s group assignment (Jackman et al., 2019). As a result, their assessments
of children’s executive functioning may have been biased due to the knowledge of children’s
group assignment. There was also a high rate of teacher turnover during this study. This
means it is possible that the different teachers may have completed the BRIEF measure pre-
and post-intervention, making it more difficult to determine any changes in children’s
executive functioning. Due to the subjective nature of the BRIEF-P and the high rate of
teacher turnover in Jackman et al. (2019), the risk of bias for this study was assessed to be
high. In addition, there was a lack of information provided regarding random sequence
generation, allocation concealment and the handling of missing data, further adding to the
risk of bias.

The second study to examine cognitive functioning as an outcome was conducted by
Zelazo et al. (2018). In this study, children were assigned to one of three conditions:
mindfulness and reflection, a literacy group, or to business as usual. There were 72 children
assigned to the mindfulness condition, 76 to the literacy group and a further 68 to business as
usual. Those assigned to mindfulness and reflection engaged in a variety of mindfulness
activities for 24 minutes a day for six weeks. Children’s cognitive functioning was examined
using the HTKS task, the Child Behaviour Rating Scale (CBRS), a peg-tapping task and the
Minnesota Executive Function Scale (MEFS). Results showed no statistical differences in
scores on the CBRS, the peg-tapping task or the MEFS between groups at post-intervention.
There was also no significant effect of intervention on scores on the HTKS task at post-
intervention, although the mindfulness group did have significantly higher scores on the
HTKS at follow-up compared to the literacy and control groups. These results indicate that

the mindfulness intervention may not be effective in improving children’s executive
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functioning initially, but may show promise at improving executive functioning in the weeks
after the intervention has concluded (Zelazo et al., 2018). The overall risk of bias in Zelazo et
al. (2018) was assessed to be low.

The final study identified that investigated the impact of mindfulness on self-
regulation was conducted by Kim et al. (2020). This study examined the effectiveness of the
OM program for improving pre-schoolers’ emotion regulation. Forty-two children took part
in OM each day at school with a further 41 children receiving the standard school curriculum
to form a control group. The adaptive regulation and lability/negativity subscales of the ERC
were completed by classroom teachers to assess children’s emotion regulation. Results
showed that children in the intervention condition had improved adaptive regulation at post-
intervention compared to baseline (p <. 01, d = 0.40). However, the children in the control
group also showed significant improved adaptive regulation from baseline to post-
intervention (p < .01, d = 0.70), with further analysis indicating these scores were higher for
the control group at post-test than the scores of children in the intervention condition (p <
.001, 12 = 0.16) (Kim et al., 2020).

Children in the control condition were also found to have lower lability/negativity
scores at post-intervention than children in the intervention condition (p <.001, n? = 0.31).
Despite the control group having better adaptive regulation and lability/negativity scores at
post-intervention, further analyses at six months post-intervention and one year post-
intervention showed significant decreases in lability/negativity scores for the intervention
group indicating less emotion dysregulation over time. The control group, on the other hand,
had increasing lability/negativity scores at six months post and one year post-intervention.
Children in the intervention condition also showed an increasing trend for adaptive regulation
scores at both follow-up time points, while those in the control group showed a pattern of

decreasing adaptive regulation scores (Kim et al., 2020).
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These results suggest that, over time, children in the OM group had greater
improvements in emotion regulation than those in the control condition. The OM program
may therefore be an effective program for improving children’s emotion regulation, but the
effects may not be immediate (Kim et al., 2020). It is important to note, however, that the risk
of bias in Kim et al. (2020) was assessed to be high. There were significant differences
between the control and intervention groups on baseline measures. Children in the control
group had significantly higher scores on the adaptive regulation subscale and lower scores on
the lability/negativity subscale of the ERC at baseline, indicating they had better emotion
regulation at baseline than those in the intervention condition. This indicates possible issues
with the randomisation process that may have biased the outcomes of the study. There was
also no information provided regarding allocation concealment. Furthermore, emotion
regulation of participants was assessed by teachers. As teachers were implementing the
intervention, it is possible that their ratings of children’s emotion regulation may have been
biased.

Overall, it is difficult to determine the effect of mindfulness-based interventions on
children’s social-emotional and cognitive functioning due to the poor quality of studies
identified in this review. While Jackman et al. (2019) and Kim (2020) found positive impacts
of mindfulness on aspects of children’s self-regulation, both studies had methodological
issues which may have impacted the findings of the studies. Only the study by Zelazo et al.
(2018) was identified as having a low risk of bias. Although this study showed that
mindfulness may improve children’s executive functioning over time, more research is
needed to confirm the efficacy of mindfulness interventions for improving cognitive aspects

of children’s self-regulation.
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Play-based interventions

Six studies were identified that examined the effect of play-based interventions on
children’s social-emotional and cognitive functioning. The characteristics of these studies are
presented in Table 7. The risk of bias assessment for each study is presented in Table 8.
Three studies by Blair and Raver (2014), Blair et al. (2018) and Solomon et al. (2018)
examined the Tools of the Mind program. The Tools of the Mind program uses play activities
such as role-playing in groups and activities which involve movement and the use of symbols
to promote self-regulation and abstract thinking in young children (Barnett et al., 2008).
Teachers play an important role in scaffolding children’s thinking by supporting them to
develop play plans (Barnett et al., 2008). This might include helping a child to think about the
role they will play or what will happen next in a role-play with other children.

Blair and Raver (2014) examined whether Tools of the Mind could increase children’s
self-regulation and academic ability. Children were randomly assigned to receive Tools or
were assigned to business as usual. Three tasks were used to assess children’s inhibitory
control and cognitive flexibility. Children’s accuracy scores and their reaction times on these
tasks were then combined to create executive functioning composites. Working memory was
also assessed, however, this was only examined at post-test. Results showed that children in
the Tools condition had faster reaction times on the three tasks at post-test compared to those
in the control condition (p < .05, effect size = 0.12). There was no effect of the intervention
on children’s accuracy on the three tasks (Blair & Raver, 2014).

A further study by Solomon et al. (2018), found that Tools of the Mind improved
children’s executive functioning post-intervention but only for children who had higher
ratings of hyperactivity at baseline. Children were assigned to receive either Tools of the
Mind or another play-based intervention called Playing to Learn. Executive functioning was

examined using the HTKS task and the Day/Night task, which assesses interference control.
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Author Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog
Blair et 759 Tools of the BAU n/a EF n/a DCCS
al. Children  Mind
(2014) Hearts and
M age = Flowers
USA not listed Task
Flanker
task
Blair et 759 Toolsofthe  BAU Aggression n/a TSCRS n/a
al. children  Mind Self- SDQ
(2018) _ .
M age = regulation ERC
USA 5.75,SD .
_ Emotion
=0.3 .
regulation
Behaviour
problems
Healey & 65 ENGAGE Triple P Hyper- Attention BASC-2 HTKS
Heale children activit roblems
(2019;’ y provs NEPSY
M age = Aggression  Inhibitory
NZ 3.8SD = control
0.55
Keownet 213 RLPL BAU Behavioural Inhibitory = CBRS DCCS
al. children  intervention Self- control HTKS
(2020) M age = regulation Attention
NZ 4.38 SD .
-0.24 Working
memory
Cognitive
flexibility

Note. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, EF = Executive Functioning, ERC =
Emotion Regulation Checklist, BAU = Business as Usual, ENGAGE = Enhancing Neurobehavioural Gains
with the Aid of Games and Exercise, RPLP = Red Light Purple Light, TSCRS = Teacher Social Competence
Rating Scale, DCCS = Dimensional Change Card Sort, SDQ = Strengths and Difficulties Questionnaire ,
NEPSY = Developmental Neuropsychological Assessment Battery, CBRS = Child Behaviour Rating Scale
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Table 7 continued

Author Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog
Solomon 256 Tools of the  Playing to Aggression  Inhibitory = SCBE-30 HTKS
etal. children  Mind Learn control Day/Night
(2018) M age = Attention task
Canada 3.8 Working
memory
Williford 470 Banking BAU Problem n/a ECBI n/a
et al. Children  Time behaviour
(2017) Obs.
Mage=  Child Time Behaviour SESBI-R
USA 4,05, SD control
=0.56

Note. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, EF = Executive Functioning, ERC =
Emotion Regulation Checklist, BAU = Business as Usual, ENGAGE = Enhancing Neurobehavioural Gains
with the Aid of Games and Exercise, RPLP = Red Light Purple Light, TSCRS = Teacher Social Competence
Rating Scale, DCCS = Dimensional Change Card Sort, SDQ = Strengths and Difficulties Questionnaire ,
NEPSY = Developmental Neuropsychological Assessment Battery, CBRS = Child Behaviour Rating Scale,
SESBI-R = Sutter-Eyberg Student behaviour Inventory revised, Obs. = Observation

No intervention effects were found for scores on either task. However, among children who
were rated as having greater hyperactivity at baseline, those who took part in Tools of the
Mind showed greater improvement on the HTKS task than those who took part in Playing to
Learn. Solomon et al. (2018) also investigated whether Tools of the Mind would reduce
children’s aggression levels but no statistical differences in aggression levels from pre- to
post-intervention were found for either group.

This is in contrast to findings from Blair et al. (2018) who found that children who
received Tools of the Mind had lower levels of aggressive behaviour and fewer behavioural
problems post-intervention compared to children in the control group (p = .005, effect size = -

0.19 and p =.001, effect size = - 0.19). Children in the intervention condition also had better
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Table 8

Risk of Bias Assessment for Studies with Play-Based Interventions

; ; Overall
Author Risk of Bias Risk
Random Allocation Blinding Outcome Incomplete Selective  Other
Sequence Outcome . .
. Concealment Assessor Reporting  Bias
Generation Data
SE Cog.
Blair et
al. Low ? n/a Low Low Low Low Low
(2014)
Blair et
al. Low ? High n/a Low Low Low High
(2018)
Healey
etal. Low Low High Low Low Low Low High
(2019)
Keown
et al. Low Low High Low Low Low Low High
(2020)
Solomon
etal. Low ? High Low Low Low Low High
(2018)
Williford
etal. Low ? High n/a Low Low Low High
(2017)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional outcomes, Cog. =
cognitive outcomes, n/a = not applicable

self-regulation and emotion regulation post-intervention compared to controls, as measured
by the Teacher Social Competence Rating Scale (TSCRS) and the ERC (p = .009, effect size

=0.16 and p =.004, effect size = 0.18 respectively; Blair et al., 2018). Overall, these studies
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show mixed results in regard to the impact of the Tools of the Mind program on both
cognitive and social-emotional aspects of self-regulation.

In terms of risk of bias, both Blair et al. (2018) and Solomon et al. (2018) were rated
as high due to the reliance on teacher reports of children’s behaviour. As teachers were
implementing the Tools curriculum, their ratings of children’s behaviour may have been
influenced by the knowledge of group assignments. However, it should be noted that the
study by Solomon et al. (2018) also included measures of children’s cognitive functioning
that did not require assessors to make a judgement on participants’ performance. The overall
risk of bias in Blair and Raver (2014) was deemed to be low.

Healey and Healey (2019) and Keown et al. (2020) both examined the impact of play-
based interventions on children’s social-emotional and cognitive functioning. Healey and
Healey (2019) examined whether ENGAGE could be as effective as Triple P for reducing
disruptive behaviour problems in young children. Sixty-five participants were first assigned
to a waitlist or non-waitlist group. Those in the non-waitlist group were then assigned to
receive the ENGAGE intervention or were assigned to receive standard Triple P. Those in the
waitlist group received either ENGAGE or Triple P following the waitlist period. A total of
29 participants received ENGAGE and 31 participants received Triple P. Participants were all
rated as having clinical levels of hyperactivity on the BASC-2 prior to beginning the study.
ENGAGE involved the teaching of games to parents and children over a five-week period.
The teaching occurred during group sessions lasting a period of one and a half hours each.
These games were common childhood games that had been modified to target children’s self-
regulation. Children’s behaviour was assessed by parents and teachers using the BASC-2.
Cognitive functioning was examined using the HTKS task and the Statue, Comprehension of

Instructions, and Visuomotor precision subtests from the Developmental Neuropsychological
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Assessment (NEPSY) battery. These tasks assessed working memory and inhibitory control
(Healey & Healey, 2019).

Healey and Healey (2019) found that children in both groups had reduced levels of
hyperactivity, aggression and attention problems at post-test compared to baseline (all p <
.001 with large effect sizes), as rated by parents. For teacher ratings, the results were more
inconclusive. Significant improvements in teacher-rated hyperactivity and aggression were
found post-intervention for those in Triple P, however, these improvements were also found
from the waitlist to baseline phase. Similar results occurred for hyperactivity levels. Children
who received ENGAGE also showed improved teacher-rated hyperactivity post-intervention,
however, improvements were also found from the waitlist to baseline period. This makes it
difficult to determine if the improvements at post-intervention are related to the effects of the
ENGAGE and Triple P interventions (Healey & Healey, 2019).

For cognitive outcomes, children in the Triple P group showed significant
improvements from baseline to post-intervention on the Comprehension of Instructions task
(p <.01, Hedge’s g =- 1.00) (Healey & Healey, 2019). However, there were also significant
improvements on this task from the waitlist to baseline period, making it difficult to
determine if the improvements at post-intervention were due to the intervention. No other
effects of the intervention on cognitive functioning were found. Overall, results indicate that
ENGAGE can be as effective as Triple P for improving children’s disruptive behaviour, but
these interventions may not be as effective for improving children’s cognitive functioning
(Healey & Healey, 2019). The risk of bias was assessed to be high for social-emotional
outcomes, given that parents were not blind to participants’ group assignments. However, for
cognitive outcomes, the risk of bias was assessed to be low due to the inclusion of objective

assessments. The risk of bias across the remaining domains was assessed to be low.
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The study by Keown et al. (2020) assessed social-emotional and cognitive aspects of
children’s self-regulation before and after receiving the RLPL program. This program
involved group-based games which utilised music and movement, and that targeted cognitive
aspects of self-regulation such as inhibitory control and attention. Games were played twice a
week for 30 minutes over an eight week period. The games’ instructions became increasingly
more complex over time as the children began to grasp the targeted self-regulatory skills. One
hundred and seven children were assigned to receive RLPL, and 105 children were assigned
to receive the usual school curriculum. Children’s behavioural self-regulation was assessed
using the Child Behaviour Rating Scale (CBRS). Cognitive functioning was assessed using
the HTKS task and the DCCS (Keown et al., 2020).

Results showed that children in the RLPL condition had better scores on the DCCS at
post-intervention compared to children in the control condition (p = .026). No statistical
differences were found between groups on scores on the HTKS task and the CBRS. These
results suggest that the RLPL may improve aspects of children’s cognitive functioning,
particularly cognitive flexibility and attention, as assessed by the DCCS (Keown et al., 2020).
The risk of bias for this study was considered low across all domains, except for the blinding
of outcome assessment domain for social-emotional outcomes. As these outcomes were rated
by teachers who also implemented the intervention, these outcomes may have been open to
bias.

The final study to investigate the impact of play on children’s self-regulation was
conducted by Williford et al. (2017). Children were assigned to receive one of three
interventions: Banking Time (BT), Child Time (CT) or business as usual. One hundred and
sixty-eight children were assigned to BT, 152 children to CT and a further 151 to business as
usual. In BT, children took part in one-on-one play sessions with their kindergarten teacher

for 10 to 15 minutes a day. During this time, teachers were asked to allow the child to lead
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the play session. Teachers were also asked to narrate what the child did during these sessions
and talk about any emotions that were present to help strengthen the relationships with their
students. In CT, the children spent the same amount of time with their teacher, but teachers
were allowed to decide how they would spend the time with their students. Children’s
behaviour before and after the interventions were examined using the ECBI, an observational
assessment, and the Sutter-Eyberg Student Behaviour Inventory-Revised (SESBI-R)
(Williford et al., 2017).

Results showed that children who were assigned to BT had decreased problem
behaviour scores at post-test compared to children who were assigned to the control group, as
reported by teachers (p < .01, effect size = - 0.29) (Williford et al., 2017). There were no
differences in teacher-rated problem behaviour scores between children in CT and the control
groups. Children in CT, however, did have significant reductions in parent-rated problem
behaviour at post-intervention compared to children in the control group (p = .05, effect size
=-0.22). No differences between groups were found on the observational assessment of
children’s behaviour. These results suggest that both BT and CT may be an effective
intervention for improving children’s behaviour (Williford et al., 2017). It should be noted
that although parents were blind to their child’s group assignment, teachers were not blinded
as they were implementing the intervention. It is therefore possible that their ratings of their
students’ behaviour may have been open to bias.

Overall, three out of five studies that examined social-emotional aspects of self-
regulation found positive effects of play-based interventions. Of the four studies which
examined cognitive outcomes, three found positive impacts of play on children’s cognitive
functioning. These results suggest that play-based interventions may be effective at

improving both social-emotional and cognitive aspects of children’s self-regulation.
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Social-emotional learning programs

Four studies by Bierman et al. (2008), Fishbein et al. (2016), Izard et al. (2008) and
Schell et al. (2015) examined the impact of social-emotional learning (SEL) programs on
children’s self-regulation. SEL programs focus primarily on promoting emotion regulation
and pro-social skills in children (Lawson et al., 2018). The characteristics of these four
studies and assessments regarding the risk of bias are presented in Table 9 and Table 10,
respectively.

Both lzard et al. (2008) and Schell et al. (2015) examined the impact of SEL
programs on social-emotional functioning in children. Izard et al. (2008) used an emotion-
based prevention (EBP) program to investigate the effect on children’s behaviour and
emotion regulation. Children assigned to receive the EBP program were taught about
emotions through puppet shows and story reading. Children’s emotion regulation at baseline
and post-intervention was assessed by teachers using the emotion regulation and
lability/negativity subscales of the ERC. The Caregiver-Teacher Report Form (C-TRF) was
also used to assess children’s aggression levels (lzard et al., 2008).

Izard et al. (2008) found that, post-intervention, children in the intervention condition
had lower scores on the lability/negativity scale on the ERC compared to baseline (p <.01, d
= 0.45). Children who received the EBP program also had reduced aggression levels post-
intervention (p < .001, d = 0.45). These effects were not found for children in the control
condition. It is not known what impact the intervention had on children’s scores on the
emotion regulation subscale of the ERC. lzard et al. (2008) found significant differences
between groups in scores on the emotion regulation subscale at pre-test and therefore did not
further analyse this outcome. The lack of further analysis on this subscale controlling for
these differences suggests that selective reporting may have occurred. The selective reporting

domain in the risk of bias assessment for this study was therefore assessed to be high.
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Table 9

Characteristics of Studies with Social-Emotional Learning Programs

Author  Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog
Bierman 356 Head Start BAU n/a Working n/a Backward
etal. Children  Research memory word span
(2009) M age = ﬁwizer}\?ention Inhibitory sk
USA 4.49, control Peg tapping
SD = .. task
0.31 Cognitive .
' flexibility Observation
DCCS task
Walk a line
slowly task
Fishbein 327 PATHS BAU Aggression Attention  Social Delay of
et al. children - . Competence gratification
(2016) (specific Hyperactivity \riw\/:r:gg? Scale task
age not Emotion ) .
USA listed) Regulation Inhibitory TOCAR ;e;?(tapplng
control ADHD
Rating Go/No Go
Scale task
lzardet 191 Emotion- BAU Emotion n/a ERC n/a
al. Children Based regulation
(2008) _ Prevention Aqaression CTRF
Mage = program 99
USA 3.89,
SD =
0.55
Schell et 221 Lubo from BAU Externalising n/a C-TRF n/a
al. children  Outer Space behaviour PBSQ
(2015) M age =
Germany 5.20,
SD =
0.45

Note. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, PATHS = Promoting Alternative Thinking
Strategies BAU = Business as Usual, DCCS = Dimensional Change Card Sort, ADHD = Attention
Deficit/Hyperactivity Disorder, TOCA-R = Teacher Observation of Child Adaptation Revised, ERC = Emotion
Regulation Checklist, PBSQ = Preschool Social Behaviour Questionnaire, C-TRF = Caregiver-Teacher Report

Form
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Table 10

Risk of Bias Assessment for Studies with Social-Emotional Learning Programs

Author Risk of Bias Ovt_arall
Risk
Random Allocation  Blinding Outcome Incomplete Selective  Other
Sequence Concealment Assessor Outcome Reportin Bias
Generation Data P 9
SE Cog.
Bierman
etal. ? ? n/a Low ? Low Low ?
(2008)
Fishbein
etal. ? ? High Low ? Low Low High
(2016)
Izard et
al. ? ? High n/a Low High Low High
(2008)
Schell et
al. Low ? High n/a Low Low Low High
(2015)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional outcomes, Cog. =
cognitive outcomes, n/a = not applicable

The fact that teachers implemented the intervention as well as reported on outcomes also
resulted in the blinding of outcome assessment domain to be rated as high. Further details
about how random allocation was generated and how allocation to groups was concealed
were also missing from this study. These domains were therefore deemed to be unclear with
regard to the risk of bias. Overall, the results of Izard et al. (2008) should be interpreted with

caution as there is a high likelihood that bias may have occurred.
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Schell et al. (2015) also examined the impact of an SEL program on children’s
behaviour. One hundred and twenty-six children were assigned to receive the SEL
intervention, ‘Lubo from Outer Space’, and 95 children were assigned to business as usual.
Lubo from Outer Space consisted of lessons focused on promoting social skills, emotion
knowledge and emotion regulation in children. Participants’ externalising behaviour was
examined using the Preschool Social Behaviour Questionnaire (PBSQ) and the C-TRF.
Children in the control group were found to have significantly lower scores on both measures
at baseline, therefore further analyses were adjusted for pre-intervention values. After
adjusting for these differences, no significant differences between groups at post-intervention
were found for either measure of externalising behaviour, suggesting that the Lubo from
Outer Space program was not effective in reducing externalising behaviour in pre-school
aged children (Schell et al., 2015). The overall risk of bias in this study was assessed to be
high, due to the lack of blinding of teachers assessing children’s behaviour.

The final two studies by Bierman et al. (2008) and Fishbein et al. (2016) examined the
impact of the Promoting Alternative Thinking Strategies (PATHS) curriculum on social-
emotional and cognitive aspects of children’s self-regulation. Bierman et al. (2008)
investigated whether the Head Start Research-Based Developmentally Informed (REDI)
intervention could effectively improve children’s cognitive functioning. The REDI
intervention incorporated the PATHS curriculum along with specific activities for promoting
language skills such as shared reading. Kindergarten children were assigned to receive the
REDI intervention or were assigned to business as usual. Children’s working memory,
inhibitory control and cognitive flexibility skills were examined using the DCCS task, a peg
tapping task, a backward working memory span task and a task requiring participants to walk
a line slowly. Assessors also rated children’s ability to maintain focus and regulate their

behaviour during these tasks. Bierman et al. (2008) also examined aspects of social-emotional
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functioning, however, these were not assessed both pre- and post-intervention so are not
reported in this review.

Results showed no effects of the intervention on children’s performance on the peg
tapping, working memory span and walk a line slowly tasks (Bierman et al., 2008). Children
who received the REDI intervention were rated as having greater attention skills and greater
ability to regulate behaviour during the assessment tasks, compared to those in the control
condition (p < .05, effect size = 0.28). There was also a marginally significant effect of the
intervention on children’s performances on the DCCS task, with children in the REDI
condition showing greater improvements in scores (p = .06, effect size = 0.20). These results
suggest that the REDI intervention may support the development of children’s executive
functioning (Bierman et al., 2008).

However, the risk of bias in Bierman et al. (2008) was assessed to be unclear, so these
results should be interpreted with caution. No information was provided on how random
assignment was conducted nor on how allocation to groups was concealed. There was also no
information provided regarding the handling of incomplete data, despite not all children
completing post-intervention assessments. It is therefore difficult to determine if any
selection bias or attrition bias occurred.

The final study by Fishbein et al. (2016) investigated the effect of PATHS on
kindergarten children’s social-emotional and cognitive functioning. Children assigned to the
PATHS condition received lessons twice a week, whilst those assigned to the control
condition had lessons as per the usual school curriculum. The social-emotional outcomes
measured included aggression, hyperactivity and impulsivity associated with ADHD, and
emotion regulation. These outcomes were assessed using items from the Teacher Observation
of Child Adaptation-Revised (TOCA-R), the ADHD Rating Scale and the emotion regulation

subscale of the Social Competence Scale, respectively. The ADHD Rating Scale was also



57

used to assess participants’ attention levels. Further cognitive outcomes were assessed using a
peg-tapping task, a Go/No Go task and a task that required children to delay gratification
(Fishbein et al., 2016).

Results showed that children in the PATHS condition had greater reductions in
aggression and impulsivity at post-intervention compared to children in the control group (p
<.001 and p < .01 respectively) (Fishbein et al., 2016). Children who received PATHS also
had increased emotion regulation post-intervention compared to those in the control group (p
<.001). For cognitive outcomes, children in the intervention condition had improved attention
and greater improvement in scores on the peg-tapping task post-intervention than those in the
control group (p < .01 and p < .05 respectively). No differences were found between groups
on the Go/No Go task or the delay of gratification task post-intervention. These results
suggest that PATHS may be an effective intervention for improving preschool-aged
children’s social-emotional functioning and aspects of cognitive functioning (Fishbein et al.,
2016).

However, all social-emotional outcomes in this study were assessed by teachers, who
also implemented the PATHS intervention. It is, therefore, possible that these reports of
children’s social-emotional functioning may be biased due to the knowledge of children’s
group assignment. The risk of bias is low for cognitive outcomes, however, as these
assessments did not involve judgements to be made about children’s performance. It is also
important to note that Fishbein et al. (2016) did not provide details with regards to how
randomisation and allocation concealment was carried out, nor on how incomplete data was
handled. It is therefore difficult to further assess the risk of bias in this study.

In sum, two out of three studies that examined the impact of SEL interventions on
children’s social-emotional functioning found positive effects. These positive effects included

reduced aggression and impulsivity and increased emotion regulation. It should be noted,
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however, that these studies were identified to be a high risk of bias due to poor
methodologies and lack of blinding of outcome assessments. Of the two studies which
examined cognitive outcomes, both found positive impacts of SEL interventions on
children’s executive functioning. Again, these results should be interpreted with caution as
both of these studies lacked important information regarding random allocation generation,
allocation concealment and the handling of incomplete data making it difficult to determine

the risk of bias.

Professional development for teachers

Three studies by Raver et al. (2011), Pianta et al. (2017) and Yoshikawa et al. (2015)
focused on the professional development of kindergarten teachers for improving their
student’s social-emotional and cognitive functioning. The characteristics of these studies are
presented in Table 11 and the risk of bias assessment for each study is presented in Table 12.

Raver et al. (2011) investigated the impact of the Chicago School Readiness Project
(CSRP) on children’s academic achievement and self-regulation. The study took place in
kindergartens that received funding for Head Start, a program aimed at promoting school
readiness in children from lower socio-economic areas (Office of Head Start, 2020). The
CSRP involved providing teachers with strategies to manage classroom behaviour and
support children’s self-regulation. Children’s executive functioning and effortful control were
examined using the Preschool Self-Regulation Assessment (PSRA). The PSRA assessor
report was also completed to assess children’s attention and impulse control (Raver et al.,
2011).

Results showed that children of teachers who received the CSRP had higher scores on
tasks assessing executive functioning post-intervention compared to those whose teachers
were in the control group (p < .05, effect size = 0.37) (Raver et al., 2011). Children of

teachers in the intervention condition were also rated as having greater attention and impulse
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Characteristics of Studies with Professional Development for Teachers
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Author  Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog

Piantaet 1,407 PD Course No PD with n/a Inhibitory n/a Peg
al. Children  with MTP MTP control tapping
(2017) (218 coaching coaching task
usa  reachers) oo No PD or

Children  without MTP MTP

aged 4 coaching
Raveret 543 CSRP BAU n/a Attention n/a PSRA
aé.oﬂ children Inhibitory
( ) M age = control
USA L L SD Effortful

e control
Yoshika 1033 UBC Reduced Self- n/a EDI n/a
waetal. Children version of regulation
(2015) _ UBC TOCA

M age = Problem SCS
Chile 4.46, SD behaviour

=0.31 TOQ

Note.. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, EF = Executive Functioning, MTP =
My Teaching Partner, BAU = Business as Usual, PD = Professional Development, CSRP = Chicago School
Readiness Project, UBC = Un Buen Comienzo (A Good Start), EDI = Early Development Instrument, TOCA
= Teacher Observation of Child Adaptation, TOQ = Task Orientation Questionnaire, SCS = Social

Competence Scale

control skills compared to children whose teachers were in the control condition (p < .05,

effect size = 0.43). There were no differences in effortful control found. Although these

results suggest that the CSRP program effectively improved children’s executive functioning,

the results should be interpreted with caution. The overall risk of bias for Raver et al. (2011)

was assessed to be unclear, due to a lack of information regarding allocation concealment and
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Risk of Bias Assessment for Studies with Professional Development for Teachers
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. . Overall
Author Risk of Bias Risk
Random Allocation Blinding Outcome Incomplete Selective  Other
Sequence Outcome - .
G . Concealment Assessor Reporting  Bias
eneration Data
SE Cog.
outcomes  outcomes
Pianta et
"
al. (2017) Low : n/a Low Low Low Low Low
Raver et Low ? n/a Low ? Low Low ?
al. (2011) ' ' '
Yoshikawa
et al. Low Low High n/a Low Low Low High
(2015)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional, Cog. = cognitive,

n/a = not applicable

the handling of incomplete data. It is therefore difficult to determine whether any bias has

occurred that may have influenced the outcomes of the study.

A further study by Pianta et al. (2017) found similar results, however, the effects were

not seen immediately post-intervention. Pianta et al. (2017) examined the impact of a two-

phase teacher training intervention on children’s school readiness, including their cognitive

functioning, language, and literacy skills. Teachers were assigned to receive a professional
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development course focused on supporting relationships between teachers and their students
or were assigned to a control group. Two hundred and eighteen teachers received the course,
and 209 teachers were assigned to the control group. The following year, teachers were then
assigned to receive a second intervention, called MyTeachingPartner (MTP) coaching, or
were assigned to a second control group. Teachers in the MTP coaching condition received
support and feedback from coaches on how to improve their interactions with their students.
Children’s inhibitory control was assessed using a pencil tap task (Pianta et al., 2017).

Results showed no effect of the intervention on children’s inhibitory control
immediately post the coaching phase (Pianta et al., 2017). In the year following the coaching
intervention, however, children whose teachers had received MTP coaching the year before
performed significantly better on the peg tapping task compared to children of teachers who
were in the coaching control group (p <.01, d = 0.24). These results suggest that professional
development of teachers may improve children’s inhibitory control over time (Pianta et al.,
2017). The overall risk of bias in this study was assessed to be low.

The final study to examine the impact of professional development of teachers on
children’s self-regulation was conducted by Yoshikawa et al. (2015). Sixty-six teachers in
this study were assigned to receive Un Buen Comienzo (UBC), a training program focused
on promoting strategies to improve children’s social-emotional and language development,
and 53 teachers were assigned to receive a reduced version of the UBC program with fewer
resources and workshops. The full UBC group included 1033 children and the reduced UBC
condition included 843 children. Social-emotional aspects of children’s self-regulation were
assessed using items drawn from the Early Development Instrument, the Teacher Observation
of Child Adaptation, the Social Competence Scale-Teacher Version and the Task Orientation
Questionnaire. Exploratory and confirmatory factor analyses were then conducted to create a

self-regulation and low problem behaviour factor (Yoshikawa et al., 2015).
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Results showed only a marginally significant difference between groups on scores on
the self-regulation and low problem scale at post-test, with children whose teachers received
the full UBC program having greater self-regulation and reduced problem behaviours (p <
.10, d = .16) (Yoshikawa et al., 2015). These results suggest that further research on the UBC
program is needed to determine whether it can effectively improve children’s social-
emotional functioning. It is important to note that the risk of bias in Yoshikawa et al. (2015)
was assessed to be high due to the lack of blinding of outcome assessment. Children’s social-
emotional outcomes were assessed by teachers and parents, with teachers also taking part in
the intervention. It is not known whether parents were blinded to the group assignment of
their children’s teachers, further adding to the risk of possible bias in the reporting of
children’s social-emotional functioning.

In summary, there appears to be promising evidence that professional development of
teachers may be an effective way to support the growth of children’s executive functioning.
Of the two studies which examined cognitive outcomes, both found positive impacts on
children’s executive functioning over time. With regard to social-emotional functioning, the
only study to examine social-emotional outcomes found only marginally significant
improvements in children’s self-regulation. More evidence is therefore needed to determine
the effectiveness of professional development of teachers for improving preschool student’s

social-emotional functioning.

Multi-method interventions

Ten of the 37 identified studies examined interventions with multiple components,
such as teaching parents skills to promote children’s self-regulation as well as directly
teaching children. The characteristics of these studies are presented in Table 13. The risk of
bias assessments for these studies are presented in Table 14. Seven studies by Graziano and

Hart (2016), Hart et al. (2019), Landry et al. (2017), Landis et al. (2019), Landry et al. (2017)
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Characteristics of Studies with Multi-Method Interventions
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Author Sample Intervention Comparison Outcomes
Cog SE Cog
Duncan et al. 125 Children B2K + RLPL B2K Global EF n/a HTKS
(2018) M age = 5.27,
USA SD =0.32
Graziano & 45 Children STP-PreK School Readiness Working BASC-2 AWMA
Hart (2016) M age = 5.16, STP-PreK Enhanced Parenting Program regulation memory ERC HTKS
USA SD=0.33 Externalising Global EF
behaviour BRIEF
Hart et al. 45 Children 8 week STP-PreK School Working BASC-2 AWMA
(2019) M age = 5.16, 4 week STP-PreK Consultation regulation memory ERC HTKS
USA SD =0.40 Externalising Global EF BRIEF

behaviour

Note. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, B2K = Bridge to Kindergarten, RLPL = Red Light Purple Light, EF = Executive Functioning, ERC =
Emotion Regulation Checklist, BAU = Business as Usual, DCCS = Dimensional Change Card Sort, BASC-2 = Behaviour Assessment Scale for Children — 2" edition,
HTKS = Head Toes Knees Shoulders, AWMA = Automated Working Memory Assessment, STP-PreK = Summer Treatment Program for Pre-Kindergarteners, BRIEF =
Behaviour Rating Inventory of Executive Function
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Author Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog
Howard etal. 473 Children PRSIST BAU Behavioural Global EF CSRBQ HTKS
(2020) M age = 4.40, self-regulation CBRS PRSIST Assessment
Australia SD=038 Early Years Toolbox
Larmar et al. 135 Children Early Impact Waitlist Control Hyperactivity n/a SDQ n/a
(2006) M age = 4.3, Intervention Conduct
Australia SD=0.48 problems
Landis et al. 49 Children STP-PreK with STP-PreK with ADHD Working DBDRS AWMA
(2019) _ adaptive version of non-adaptive symptoms memory
Mage =4.52 Cogmed working CogMed working - BASC-2 HTKS
USA memory trainin memory trainin Externalising Global EF
y g y g behaviour BRIEF
Landry et al. 431 children TEEM with PALS TEEM with no Aggression Effortful control SCBE-30 CBQ
PALS
(2017) M age = 4.37 Gift delay-wrap task
USA

Gift Delay-Bow Task
Bear/Dragon Task

Note. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, EF = Executive Functioning, ERC = Emotion Regulation Checklist, BAU = Business as Usual, BASC-
2 = Behaviour Assessment Scale for Children — 2" edition, HTKS = Head Toes Knees Shoulders, AWMA = Automated Working Memory Assessment, STP-PreK =
Summer Treatment Program for Pre-kindergarteners, PRSIST = Preschool Situational Self-Regulation Toolkit = PRSIST, BRIEF = Behaviour Rating Inventory of
Executive Function, CSRBQ = Child Self-Regulation and Behaviour Questionnaire, CBRS = Child Behaviour Rating Scale, SDQ = Strengths and Difficulties
Questionnaire, DBDRS = Disruptive Behaviour Disorder Rating Scale, ADHD = Attention Deficit Hyperactivity Disorder
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Table 13 continued

Author Sample Intervention Comparison Outcomes Measures
SE Cog SE Cog
Pears et al. 192 childrenin  KITS Foster Care Behaviour Inhibitory control CBQ BRIEF
Comparison regulation

(2013) foster care P J CBCL Go/No-Go Task
USA gADageozsi.ZG, ) ERC Flanker Task

- Emotion

regulation BRIEF
(emotional

control subscale)

Ray et al. 802 Children Increased Health and BAU Emotion Cognitive self- CsSBQ CSBQ
(2020) M =5.19. SD Wellbeing in regulation regulation
Finland -1.05 Preschools

e intervention (DAGIS)
Upshur et al. 341 Children Second Step Creative Behaviour n/a SESBI-R n/a
(2013) M =3.90. SD Preschool/ Curriculum problems

USA - 068 Kindergarten Kit

Note. SE = Social-Emotional, Cog = Cognitive, n/a = not applicable, EF = Executive Functioning, TEEM = The Early Education Model, PALS = Playing and Learning
Strategies, KITS = Kids in Transition to School, BAU = Business as Usual, ERC = Emotion Regulation Checklist, BRIEF = Behaviour Rating Inventory of Executive
Function, CBCL = Child Behaviour Checklist, CBQ = Children’s Behaviour Questionnaire, SCBE-30 = Social Competence and Behaviour Evaluation, CBSQ = Child
Social Behaviour Questionnaire, SESBI-R = Sutter-Eyberg Student Behaviour Inventory-Revised



Table 14

Risk of Bias Assessment for Studies with Multi-Method Interventions
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Author Risk of Bias ngrall
Risk
Random Allocation Blinding Outcome Incomplete Selective  Other
Sequence Outcome . .
. Concealment Assessor Reporting  Bias
Generation Data
SE Cog.
outcomes outcomes
Duncan
et al. High ? n/a Low Low Low Low High
(2018)
Graziano
& Hart Low ? High High Low Low Low High
(2016)
Hart et
al. Low Low High High ? Low Low High
(2019)
Howard
etal. Low Low Low Low Low Low Low Low
(2020)
Larmar
et al. Low ? High n/a Low Low Low High
(2006)
Landis et
al. Low ? Low Low Low Low Low Low
(2019)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional, Cog. = cognitive,

n/a = not applicable
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Table 14 continued

Author Risk of Bias ngrall
Risk
Random . — Incomplete .
Allocation Blinding Outcome Selective  Other
Sequence Outcome - .
. Concealment Assessor Reporting  Bias
Generation Data
SE Cog.
outcomes outcomes

Landry

etal. ? ? High Low Low Low Low High
(2017)
Pears et

al. Low ? High High Low Low Low High
(2013)
Ray et

al. Low ? High High Low Low Low High
(2020)
Upshur

et al. Low ? High n/a Low Low Low High
(2013)

Note. Low = Low Risk, High = High risk, ? = unclear risk, SE = social-emotional, Cog. = cognitive,

n/a = not applicable

Pears et al. (2013) and Ray et al. (2020) examined the impact of multi-method interventions
on both children’s social-emotional and cognitive functioning.

Graziano and Hart (2016), Hart et al. (2019), and Landis et al. (2019) all examined the
impact of the Summer Treatment Program for Pre-Kindergarteners (STP- PreK) on children’s
self-regulation. The STP-PreK involved both parent training and classroom components to
promote self-regulation. Parent training was aimed at promoting effective behavioural

management strategies and supporting the development of positive relationships between
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parents and their children. Parents attended 90-minute groups sessions once a week for an
eight week period. The classroom curriculum included social skills training, games to
increase children’s executive functioning skills, activities to promote academic skills and a
point-based system to modify children’s behaviour in the classroom.

In Graziano and Hart (2016), participants were assigned to one of three versions of
STP-PreK: parenting training only, standard STP-PreK, or STP-PreK enhanced. Standard
STP-PreK included only the point-based system for behaviour modification, the academic
skills components and parent training, while STP-PreK enhanced also included the
components focused on executive functioning and social skills training. Children’s emotion
regulation and levels of externalising behaviour were examined before and after the
intervention using the BASC-2 and ERC. For cognitive outcomes, children’s working
memory abilities were assessed using the Automated Working Memory Assessment
(AWMA). Children’s global executive functioning was assessed using the HTKS task and the
BRIEF. Results showed that levels of externalising behaviour improved significantly from
baseline to post-intervention for children in all three conditions, all with large effects sizes.
However, there were no significant differences between groups at post-intervention. Scores
on the ERC also improved for all three groups from baseline to post-intervention, with
children in the parent training only condition having higher post-intervention scores on the
emotion regulation subscale compared to those in the STP-PreK or STP-PreK enhanced
conditions (p = .041) (Graziano & Hart, 2016).

For the cognitive outcomes, children in all three conditions had improved scores on
the AWMA, HTKS and the BRIEF from baseline to post-intervention (Graziano & Hart,
2016). Children in the enhanced STP-PreK condition had significantly higher scores on the
AWMA at post-intervention compared to those in the other two conditions (p <.05).

Children in the enhanced condition, as well as the standard STP-PreK condition, also had
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greater scores on the HTKS task at post-intervention compared to those in the parent training
only condition (p < .05). No differences in BRIEF scores between groups at post-intervention
were found. These results suggest that, while all three interventions may improve children’s
social-emotional and cognitive functioning, the standard and enhanced versions of the STP-
PreK program may provide further benefits to children’s executive functioning (Graziano &
Hart, 2016).

A further study by Hart et al. (2019) examined whether the length of the STP-PreK
has an effect on children’s social-emotional and cognitive functioning. Participants were
assigned to receive an eight-week version of STP-PreK, a four-week version of STP-PreK or
were assigned to a school consultation condition. School consultation consisted of sessions
between parents, teachers, and a behavioural consultant to discuss strategies to manage
difficult behaviour in the classroom and at home. Children’s behaviour, emotion regulation,
and executive functioning were assessed using the same measures as in Graziano and Hart
(2016).

Results showed that children who received both the four-week and eight-week
versions of STP-PreK had lower post-intervention scores on the BASC-2 compared to those
in the school consultation condition (p < .001) (Hart et al., 2019). However, there were no
differences in scores at post-intervention between those who received the four-week program
and the eight-week program. Only children who received the four-week program showed
improved teacher-rated emotion regulation from pre- to post-intervention (g = -0.89, p < .01).
Children in both versions of STP-PreK showed improved working memory and executive
functioning from pre- to post-intervention compared to those who received the school
consultation intervention. Again, no differences in post-intervention scores between those in

the four-week program and those in the eight-week program were found. These results
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suggest that both the four-week and eight-week versions of the STP-PreK program may
effectively improve children’s social-emotional and cognitive functioning (Hart et al., 2019).

Landis et al. (2019) examined whether the addition of Cogmed Working Memory
Training (CWMT) to STP-PreK provided any additional benefits to children’s self-regulation
skills. CWMT is a computer-based program aimed at increasing children’s working memory
capabilities. Children at risk of developing externalising behaviour problems were assigned to
receive either STP-PreK with adaptive CWMT or STP-PreK with non-adaptive CWMT. In
adaptive CWMT, the task increased in difficulty as children’s performance improved,
whereas the task remained on the easiest level in non-adaptive CWMT. Children’s behaviour
was examined using the Disruptive Behaviour Disorder Rating Scale (DBDRS) and the
BASC-2. Working memory capabilities and global executive functioning were examined
using the AWMA, HTKS task and the BRIEF. Results showed that both groups improved on
all measures of behaviour and executive functioning from pre- to post-intervention. No
differences between groups at post-intervention on any measures of behaviour and executive
functioning were found. These results indicate that CWMT did not provide any additional
benefits to children’s self-regulation, beyond what STP-PreK already provided (Landis et al.,
2019).

Another study by Landry et al. (2017) investigated the impact of professional
development for teachers and parent training on children’s social-emotional and cognitive
functioning. Kindergarten teachers were initially assigned to receive a professional
development course called The Early Education Model (TEEM) or to receive no professional
development course. TEEM involved 14, two-hour coaching sessions every second week as
well as additional online learning. Students and their parents were then assigned to receive
the Play and Learning Strategies (PALS) program or to receive handouts with information on

various child development topics. The PALS program is a home-based intervention aimed at
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promoting positive parent-child interactions. Parents were supported by a coach who helped
parents to respond appropriately to their child’s needs. Parents received 19, one-hour sessions
with the coach over the period of the study. It was hypothesised that the combination of
TEEM and PALS together would lead to greater positive impacts on children compared to
either intervention alone. Children’s cognitive functioning was examined using the attention
focusing and inhibitory control scales of the CBQ and three tasks requiring the children to
delay gratification and maintain attention. Scores from both scales of the CBQ were
combined to create a composite score of effortful control. Children’s levels of aggression
were also assessed pre- and post-intervention using the SCBE-30 (Landry et al., 2017).

Landry et al. (2017) found that children whose parents received PALS had greater
parent-rated effortful control at post-intervention compared to children who did not receive
PALS, regardless of whether their teacher had received TEEM or not (p =.003, d = 0.15).
Children whose parents received PALS were also better able to delay gratification than
children who did not receive PALS. No differences in aggression or teacher-rated effortful
control were found between groups. These results did not support the hypothesis that both
interventions together would be more beneficial than either intervention alone (Landry et al.,
2017).

Additional studies by Pears et al. (2013), Ray et al. (2020) and Howard et al. (2020)
found mixed effects of multi-method interventions on children’s social-emotional and
cognitive functioning. Pears et al. (2013) examined the impact of the Kids in Transition to
School (KITS) program on children in foster care. The KITS program focused on promoting
children’s literacy skills as well as their prosocial skills. The program involved group
activities for children as well as a parent training component that aimed to support parents
with children’s problem behaviours. Children’s social-emotional and cognitive functioning

was assessed using a variety of assessments, including computer-based assessments of
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executive functioning and parent-report measures of behaviour and emotion regulation. The
results of these assessments were pulled together to form a latent variable of self-regulation.
Results showed that at post-intervention, children who had taken part in the KITS program
had greater self-regulation skills compared to those who did not (p < .001, effect size = 0.18).
This suggests that the KITS program effectively improved the self-regulation of children in
foster care (Pears et al., 2013).

Ray et al. (2020) investigated the effectiveness of a home and preschool based
program aimed at increasing children’s self-regulation skills, physical exercise and healthy
eating. Children were assigned to receive the intervention for 23 weeks or were assigned to a
control group. Children’s emotional self-regulation and cognitive self-regulation were
assessed using the Child Social Behaviour Questionnaire (CSBQ). No statistical differences
were found in emotional or cognitive self-regulation from pre- to post-intervention for either
group, suggesting that the intervention had no impact on children’s social-emotional and
cognitive functioning (Ray et al., 2020).

Similar results were found by Howard et al. (2020), who investigated the impact of
the Preschool Situational Self-Regulation Toolkit (PRSIST) Program on children’s social-
emotional and cognitive functioning. The PRSIST program consisted of professional
development for teachers alongside games aimed at promoting children’s self-regulation. No
impact of the intervention was found on children’s performances on the HTKS task, scores
on the Child Self-Regulation and Behaviour Questionnaire and CBRS or on an observational
assessment of children’s cognitive and behavioural self-regulation. There was, however, a
positive impact of intervention on children’s executive functioning as assessed by tasks from
the Early Years Toolbox. Children in the intervention condition had greater executive
functioning at post-intervention compared to those in the control condition (p = .029, np?=

0.016). These results suggest that the PRSIST may show promise at improving children’s
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executive functioning, but more research is needed to further assess the efficacy of this
intervention (Howard et al., 2020).

A further two studies by Larmar et al. (2006) and Upshur et al. (2013) examined the
impact of multi-method interventions on social-emotional outcomes only. Larmar et al.
(2006) investigated the Early Intervention (EI) program which involved both parent training
and professional development for teachers to reduce the risk of conduct problems in
preschool-aged children. Children whose parents and teachers received the EI program were
found to have reduced hyperactivity and level of conduct problems, as rated by teachers (p <
.05). However, no differences were found between groups on parent-rated hyperactivity and
conduct problems. This may be because parents in this study were less engaged in the El
intervention compared to teachers, with only 34% of parents attending at least one parent
training session. This reduced engagement by parents may have made it difficult to detect any
impact of the intervention on children’s behaviour (Larmar et al., 2006).

The second study by Upshur et al. (2013) found no impact of intervention on
children’s social-emotional functioning. Children were assigned to receive either the Second
Step Preschool/Kindergarten Kit or were assigned to a control group. The Second Step
Preschool/Kindergarten Kit consisted of classroom lessons aimed at promoting emotion
regulation. The intervention also involved parent sessions which focused on teaching the
importance of recognising emotions and increasing their children’s social skills. Children’s
behaviour before and after the intervention was assessed using the SESBI-R. Results showed
that children in the intervention condition had lower scores on the SESBI-R at post compared
to those in the control condition (p < .05, d = - 0.29). However, after adjusting for baseline
differences between groups, this result was no longer significant. These results suggest the
Second Step Preschool/Kindergarten Kit may not be an effective intervention for improving

children’s behaviour (Upshur et al., 2013).
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Finally, one study by Duncan et al. (2018) assessed children’s cognitive functioning
as an outcome of their study. Duncan et al. (2018) examined the impact of the Bridge to
Kindergarten (B2K) program paired with the game-based RLPL intervention on children’s
executive functioning. The B2K program involved classroom lessons and group activities that
focused on the development of literacy, maths, and social-emotional skills. Children were
randomly assigned to receive either the Bridge to Kindergarten (B2K) program alongside the
RLPL intervention or received the B2K program only. Children’s executive functioning was
examined using the HTKS task. Results showed that children who received both B2K and the
RLPL intervention showed greater improvement on the HTKS task, indicating improved
executive functioning (p = .01; Duncan et al., 2018). However, these results must be
interpreted with caution. There was no information provided on how random assignment was
carried out. As there were significant differences between groups on baseline scores on the
HTKS task, this suggests an issue with the randomisation process that may have impacted the
outcomes of this study.

Overall, there were mixed findings with regard to the impact of multi-method
interventions on children’s social-emotional functioning. Five studies that examined at least
one aspect of social-emotional functioning found positive intervention effects. On the other
hand, four studies found no impact of multi-method programs on social-emotional aspects of
children’s self-regulation. In terms of cognitive outcomes, the findings of this review were
more conclusive, with seven of the eight studies that examined cognitive functioning finding
positive intervention effects. It should be noted, however, that the majority of these studies
were rated as having a high risk of bias. This was largely due to a lack of blinding of outcome
assessors which were often completed by teachers and parents taking part in the intervention.
This lack of blinding means it is possible assessors’ reports of children’s self-regulation may

have been influenced by the knowledge of participants’ group assignment.
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Discussion

This systematic review aimed to examine whether self-regulation interventions
improve preschool-aged children’s cognitive and social-emotional functioning. The review
also aimed to investigate any specific intervention effects of different types of self-regulation
interventions. The literature was systematically searched for studies that examined the
effectiveness of interventions for improving pre-schoolers social-emotional and cognitive
functioning.

Overall, this review shows promising evidence that both cognitive and social-
emotional functioning of preschool-aged children may be improved through intervention.
Sixteen of the 22 studies that examined cognitive aspects of self-regulation found positive
effects of intervention on at least one aspect of children’s cognitive functioning. These
positive effects included improved inhibitory control, attention, and working memory post-
intervention. In terms of social-emotional outcomes, a total of 30 studies examined at least
one social-emotional aspect of self-regulation. Of these, 19 (63%) found intervention effects
on children’s social-emotional functioning. Reductions in externalising behaviour such as
aggression, hyperactivity and impulsivity were the most common findings across studies that
examined social-emotional aspects of self-regulation.

In terms of the effects of specific types of interventions, the present review suggests
that parenting programs may effectively improve social-emotional aspects of pre-schoolers’
self-regulation. The majority of studies that examined parenting programs found that these
interventions reduced externalising behaviour and improved children’s emotion regulation.
The confidence in these results is limited, however, due to the lack of blinding of those
assessing children’s social-emotional outcomes in these studies. While the perspectives of
teachers and parents are important, the lack of blinding means there is a possibility that the

assessments of children’s social-emotional functioning may have been open to bias.
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Despite the risk of bias, the finding that parenting programs may improve children’s
self-regulation does align with theories of self-regulation development. Social theories of
self-regulation development posit that self-regulation develops through parenting practices,
such as warm, nurturing and problem-focused responses from parents (e.g. Morris et al.,
2007; Roskam et al., 2014). Strategies to help parents develop warm and responsive
relationships with their children are key elements to parenting programs such as Triple P
(Sanders, 1999) and TIK (Havighurst et al., 2009). It is therefore logical that these
interventions would improve children’s self-regulation.

Play-based interventions also showed promising impacts on both cognitive and
social-emotional aspects of children’s self-regulation. Although many of the social-emotional
outcomes were assessed by those unblinded to participants’ group assignment, objective
measures were used to assess children’s cognitive functioning. This means there can be more
confidence that the positive impacts of play on children’s cognitive functioning are in fact
due to the interventions in the included studies. Many of the play-based interventions in this
review consisted of group-based games or activities, allowing children to observe the
behavioural responses of other children whilst practising their own self-regulatory skills. As
behaviour is often learned through observation (Bandura, 1971), this may be one mechanism
through which play interventions improved participants’ self-regulation.

The use of scaffolding may also be a reason why children’s self-regulation improved
after engaging in play-based interventions. Teachers engaged in the Tools of the Mind
program, for example, utilise scaffolding to support children’s thinking during role-playing
(Barnett et al., 2008). Scaffolding has been linked to increases in children’s use of private
speech, which in turn, has been associated with increased organisation of children’s cognitive
functioning (Fernyhough & Fradley, 2005). This may be a further mechanism through which

play interventions improved cognitive aspects of pre-schoolers’ self-regulation.
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This review also suggests that multi-method interventions may be effective for
improving cognitive aspects of children’s self-regulation. This may be because these
interventions targeted multiple mechanisms through which self-regulation develops. For
example, many of the interventions had components that focused on promoting positive
parent-child (or teacher-child) relationships as well as a focus on games for children’s
executive function development. Given that positive parenting practices have been shown to
promote executive functioning (e.g. Roskam et al., 2014), and that children learn many self-
regulatory skills through play (Whitebread et al., 2009), it makes sense that interventions that
target both these areas would effectively improve children’s self-regulation. However, due to
the lack of blinding of outcome assessors in these studies, the confidence in these findings
may be limited.

The present review shows poor evidence that physical activity-based interventions are
effective for improving preschool-aged children’s self-regulation. Neither Burkart et al.
(2018) nor Xu et al. (2018) found positive impacts on children’s executive functioning. This
could be because the sample sizes in both studies were relatively small, meaning small effects
on children’s executive functioning may not have been able to be detected. Burkart et al.
(2018) did find positive impacts of physical activity on social-emotional functioning.
However, the measures used to assess these outcomes were open to bias, reducing the
credibility of these results. It is possible that other physical activity interventions may be
effective at improving children’s self-regulation, given the findings of past reviews on
physical activity interventions for the preschool age group (e.g. Wood et al., 2020). However,
only two studies that met inclusion criteria were identified in the present review.

More evidence is also needed to confirm the effectiveness of interventions that target
the professional development of teachers. Although these interventions showed promise at

improving children’s cognitive functioning, only marginally significant impacts on social-
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emotional functioning were identified. Given only three studies of professional development
programs were identified in this review, more research is needed to confirm the efficacy of
these interventions for improving pre-schoolers’ self-regulation.

Although the majority of studies which examined SEL interventions found positive
impacts on social-emotional and cognitive outcomes, the quality of these studies was poor.
Common methodological issues included a lack of information regarding random sequence
generation, allocation concealment and the handling of incomplete data. The poor quality
makes it difficult to conclude whether the SEL interventions in these studies were effective or
not. Similarly, the lack of high-quality studies that examined mindfulness-based interventions
makes it difficult to confirm the effectiveness of these interventions for children’s self-
regulation, despite the positive intervention effects found in this review. It is important to
note however that past reviews of mindfulness and SEL interventions have found positive
effects on children’s self-regulation (e.g. Blewitt et al., 2018; Sun et al., 2021). If higher-
quality studies were identified in the present review, it is possible that similar conclusions
may have been made regarding the effectiveness of these two types of self-regulation
interventions.

The results of the present review build on previous systematic reviews of self-
regulation interventions by providing evidence as to the effectiveness of self-regulation
interventions for the preschool age group specifically. Although past reviews by Blewitt et al.
(2018) and Wood et al. (2020) reviewed the effect of self-regulation interventions on the
preschool age group, these reviews examined specific types of interventions. In addition, past
reviews that examined the effectiveness of multiple types of self-regulation interventions did
not focus specifically on the preschool age range (e.g., Pandey et al. 2018). The present
review extends on these studies by providing an evidence base for the types of self-regulation

interventions that may be effective for the preschool age group.
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Clinical and practical implications

The findings of this review may be useful in the designing of future self-regulation
interventions for pre-schoolers. The results highlighted the components of interventions that
may be most effective for improving self-regulation. Interventions that targeted positive
parenting practices and children’s play appeared to have more evidence of their effectiveness
at improving pre-schoolers’ self-regulation compared to other interventions. Developers of
self-regulation interventions may therefore wish to include parenting and play elements to
maximise the impact of the intervention on children’s self-regulation.

Inclusion of the family into self-regulation interventions may also make these
interventions more culturally responsive. Whanau, or family, plays an important role in the
development and wellbeing of Maori (Durie, 1994; Rameka et al., 2017). The importance of
family relationships has already been acknowledged in the early childhood education
curriculum, Te Whariki (Ministry of Education, 2017). The principles within the curriculum
should be incorporated into additional programs that are implemented in early childhood
centres such as self-regulation interventions. Encouraging Maori whanau to participate in
discussions about the development of new self-regulation interventions, for example, would
ensure that these interventions reflect the cultural needs of the community in which they are
being developed.

The cost of interventions should also be taken into consideration when developing
new self-regulation interventions. Although programs that target parenting practices appear to
be effective in promoting children’s self-regulation, these interventions may be more costly.
The parenting programs included in this review tended to require parents to attend weekly
group sessions for up to two hours. Many of the multi-method interventions in this review
also required a high level of engagement from parents, with parents required to attend group

parenting sessions for up to two hours a week for eight weeks. This level of engagement may
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not be realistic for some parents, particularly those who work full time. Furthermore, while
parents were directly implementing the program with their children, the initial teaching of
parents was often conducted by a specialist trainer. The hiring of specialist staff is an
additional cost that may make parenting-based programs more expensive to implement than
other interventions.

On the other hand, play-based interventions may be more cost-effective self-
regulation interventions. The RLPL intervention, for example, requires games to be played
only twice a day for 30 minutes, meaning that games can easily be incorporated into the
current early childhood curriculum. Many of the games involved in the RLPL intervention
also require equipment that can be easily accessed in early childhood centres such as musical
instruments, meaning no additional resource costs for the implementation of the intervention.
Similarly, the games played in the ENGAGE intervention build upon common childhood
games and require few additional resources to implement. The integration of games targeting
executive functioning skills into current early childhood curriculums may therefore be a
useful and inexpensive way to support the development of children’s cognitive functioning in
the preschool environment

This review also has implications for the training of psychologists and early childhood
educators. Given that positive parenting practices were identified as being important
components for promoting pre-schoolers’ self-regulation, it is important that psychologists
are trained to support parents with effective parenting skills. This means that psychologists
should have access to training in parenting programs such as Triple P and Incredible Years in
order to support clients with developing positive parent-child relationships. Early childhood
educators should also be informed of the best ways to support their student’s self-regulation.
As play-based interventions may be a cost-effective way to promote the development of pre-

schoolers’ self-regulation, early childhood educators should be provided access to training in
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interventions such as Tools of the Mind, ENGAGE or RLPL. These interventions,
particularly ENGAGE and RLPL, may easily be incorporated into the existing early
childhood curriculum as they require few resources and do not require large amounts of time
to implement. Both ENGAGE and RLPL have also been studied in the New Zealand context,
suggesting these interventions are effective for improving the self-regulation of New Zealand

children.

Limitations

There are several limitations of the present review. One limitation is that a meta-
analysis was not conducted. A meta-analysis would have provided stronger evidence as to the
effectiveness of self-regulation interventions for preschool-aged children. However, the broad
nature of the inclusion criteria for this review meant that included studies were highly
heterogeneous. The types of interventions used varied greatly, as did the social-emotional and
cognitive outcomes being assessed. The way in which these outcomes were assessed were
also diverse across studies included in this review. Given the diversity in the included studies,
conducting a meta-analysis would have been inappropriate.

A second limitation of the present review is the lack of high-quality studies found in
the searching of databases. In particular, the lack of quality studies examining mindfulness
and SEL interventions made it difficult to form conclusions regarding the effectiveness of
these self-regulation interventions. Furthermore, a high proportion of studies included in this
review failed to blind outcome assessors. In many cases, this was due to the outcome
assessors being teachers or parents who were also taking part in or leading the intervention,
making it impractical to blind them. This lack of blinding means that many of the outcomes
used to assess children’s self-regulation, particularly measures of social-emotional
functioning, were open to bias, reducing the credibility of the results. Future research of self-

regulation interventions should therefore aim to include more objective measures of
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children’s self-regulation or use assessors who can be blinded to children’s group assignment.
This would mean more confidence could be given as to whether the impacts of an
intervention are truly related to the intervention and not due to biased assessments of
children’s self-regulation.

Furthermore, the results of this systematic review may also be limited by the inclusion
of parent and teacher-led interventions only. Although this was done in order to provide an
evidence base for sustainably resourced interventions, it does mean that any effective self-
regulation interventions where the direct implementation with children was conducted by
researchers or specialist trainers were excluded. Although such interventions may be more
expensive to implement, given the cost of hiring specialist staff, they may still be effective
interventions for improving children’s self-regulation.

The results may also be limited by the inclusion of studies published in English only.
This means studies in other languages that may have found positive effects of self-regulation
interventions were not included in this review. A large proportion of studies in the present
review were also conducted in Western countries, which may reduce the generalisability of
the findings to other populations. In addition, there were no interventions included in this
review that had a bicultural approach to promoting children’s self-regulation. Given our
bicultural society in New Zealand, self-regulation interventions that have been informed by
Maori values and ways of being are needed. It is evident that cultural connectedness has
important implications for Maori children’s social-emotional development, educational
success and sense of identity (Kukutai, 2020; Macfarlane et al., 2014). It is therefore
important that self-regulation interventions, particularly those developed for use in our
education systems incorporate the values and knowledge of Maori culture. This would ensure
that the cultural needs of all children are met. This could be achieved by consulting with

Maori educators and parents to ensure interventions are culturally responsive. Research such
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as that conducted by Rameka et al. (2017) provides a good example of culturally responsive
practices being used in early childhood education centres. Developers of self-regulation
interventions for early childhood centres may wish to incorporate the principles and practices

outlined in Rameka et al. (2017) to enhance the cultural inclusivity of their interventions.

Future research

Although this review found positive impacts of intervention on both social-emotional
and cognitive aspects of pre-schoolers’ self-regulation, the review focused largely on short-
term impacts. Given the importance of early self-regulation skills for future outcomes such as
academic achievement, health, and social functioning (e.g. McClelland et al., 2007; Moffitt et
al., 2011), future reviews may wish to examine whether interventions can lead to sustained
improvements in pre-schoolers’ self-regulation. Further research should also examine
whether there are any specific types of self-regulation interventions that are more effective
than others at improving pre-schoolers’ long-term self-regulation skills.

Future research may also wish to investigate whether specific types of interventions
are more effective for different populations of children, such as those with ADHD. Some of
the included studies in this review did include participants with clinical levels of ADHD
symptoms. However, the present review did not specifically examine which type of
intervention was most effective for this population. ADHD is a common childhood disorder
and given the impacts of ADHD on children’s later academic achievement and social
functioning (e.g. Arnold et al., 2020; Merrill et al., 2020), it is important that those with
ADHD are supported to develop self-regulation skills.

In addition, future research may wish to examine whether current self-regulation
interventions are culturally responsive to Maori. As previously stated, cultural connectedness
is important for the development of children’s social-emotional development and sense of

identity (Kukutai, 2020; Macfarlane et al., 2014). Only two studies in the current review were
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conducted in the New Zealand context, and although some Maori participants were included,
neither study utilised bicultural approaches in their respective interventions. Thus, it is
difficult to determine whether these self-regulation interventions are culturally responsive to
Maori. Consultation with Maori during the development of future self-regulation

interventions may help to create culturally responsive interventions.

Conclusion

Overall, this review adds to the current literature on self-regulation interventions by
providing promising evidence as to the effectiveness of self-regulation interventions for the
pre-school age group. It also provides direction as to what types of interventions may be
effective for promoting different aspects of pre-schoolers’ self-regulation. Parenting
programs appear to be effective interventions for increasing social-emotional aspects of
kindergarten-aged children’s self-regulation, while multi-method and play-based
interventions appear to be effective at improving cognitive aspects of self-regulation.
Additional research is needed to determine whether SEL, physical activity and mindfulness-
based interventions can effectively improve social-emotional and cognitive aspects of pre-
schoolers’ cognitive functioning. The results of this review may be used to inform parents
and early childhood educators of the ways in which they can help support pre-schoolers’ self-

regulation development.
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