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Thesis summary
Developmental research has sought to explore the parent-child relationship as a key context
in which we can elucidate sources of risk for and resilience against children’s psychological
difficulties. To date, most research on emotional processes (e.g., emotion regulation) in
parent-child relationships has relied on methodologies and analytical strategies that obscure
their dynamic (i.e., nonlinear) nature. Advances in analytical methods have enabled more
nuanced examinations of the dynamics of parent-child emotion and behaviour, capturing
both aspects of child self-regulation and coregulation in interactive contexts. In its exploration
of dynamic patterns of emotional responding in a sample of mother-child dyads with children
experiencing emotional and behavioural difficulties, this thesis had four main aims: The first
aim was to illustrate whether micro-analytical methods can successfully capture the dynamics
of emotion and the regulation of emotion. This was met in all three empirical studies with the
application of a molecular approach to observed emotional expressions and regulatory
behaviour. The second aim was to uncover patterns of emotional responding (i.e., the
influence of children’s avoidance-based, cognitive-behavioural, and approach-based
regulatory strategies on displays of anger/frustration). This was met in the empirical study
detailed in Chapter 2, where temporal contingencies between children’s displays of negative
emotion and regulatory responses were found. In particular, children’s cognitive-behavioural
strategies (i.e., self-resignation/helplessness) increased recurrence of negative emotion; and
patterns of emotional responding in children at higher levels of emotional and behavioural
difficulties were suggestive of a reliance on avoidance-based strategies.
The third aim was to index the dynamics of socialisation practices in terms of temporal
patterns of contingency between mother and child emotion and behaviour, thus ascertaining
whether it is the statistical interdependency with child emotion that makes these practices
adaptive. The findings from the empirical study detailed in Chapter 3 revealed interesting
patterns: Mothers’ unsupportive coregulatory behaviours appeared to hinder recurrence of
child positive emotion (i.e., social adaptiveness), particularly in high internalising children.
While mothers’ second-by-second use of autonomy support resolved children’s negative
emotion displays, the opposite pattern was found in dyads with children at higher levels of
internalising difficulties, where mothers’ second-by-second use of positive directives (i.e.,
4

instructional behaviours) instead exacerbated negative emotion. While this appeared to point
to low levels of receptiveness to socialisation efforts in dyads with such children, the effect of
children’s motivational tendencies on emotion displays signified the need for the examination
of mothers’ interpretations of their child’s signals. The empirical study in Chapter 4
investigated the role of attachment-based constructs, namely, narrative coherence (i.e.,
parental mental representations of the child and parent-child relationship). It particularly
found associations between the coherence of mothers’ mental representations and increased
engagement in supportive coregulatory behaviour, as well as higher levels of contingent
responsiveness with children’s displays of positive emotion. This chapter thus achieved the
final aim of the thesis in its attempt to bridge the gap between traditional parent-child
relationship qualities and dynamic social processes. Taken together, this indicates that a focus
on dynamic self- and co-regulatory patterns in high-risk populations provides new avenues
for refining theoretical models and informing clinical practice.
Presentation of thesis
With Dynamic Systems theory at its core, the primary goal of this thesis is to explore selfregulatory and coregulatory patterns of emotional responding in children experiencing
emotional and behavioural difficulties and are considered to be on the pathway to
neurodevelopment problems. Comprised of three interrelated studies, the thesis is presented
as follows: Chapter 1 provides a literature review of, a) emotion processes and children’s
social and emotional adjustment, b) major theories which provide a framework from which
various conceptualisations of the parent-child relationship have been made; c) a review of
empirical work and methodological approaches to the study of parent-child relationships, and
d) an introduction to micro-level interactive processes. Chapters 2 to 4 detail the three
empirical studies, and Chapter 5 provides a general discussion that integrates the findings
from these three studies, including implications for theory and practice and an overview of
future directions.
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Chapter 1
General introduction

“development does not "know" where it is going from the start....there is no end-state other than
the end of life itself....development is the outcome of the self-organizing processes of continuously
active living systems” (Thelen & Smith, 1994)

6

1.1 Problem statement
A child’s emotional environment can be key in fostering early social and emotional
development, with primary caregivers such as mothers considered to play an important role.
Children are particularly dependent on caregivers to develop the ability to self-regulate
through coregulation (Cole, 2014). Accordingly, developmental research has sought to
explore the parent-child relationship as a key context in which we can elucidate sources of
risk and resilience. For example, in predicting early child psychological difficulties, research
suggests that parent-child interactions that are mutually negative or unsupportive contribute
to a spectrum of child psychopathologies (Hollenstein et al., 2004). To date, most
developmental research on emotional processes in parent-child relationships has relied on
methodologies and analytical strategies that obscure their dynamic (i.e., nonlinear) nature.
Recently, new analytical methods have been developed which enable more nuanced
examinations of the dynamics of parent-child emotion and behaviour. These recent advances
have spearheaded a growing body of literature that has successfully captured both child selfregulation and coregulation in interactive contexts. While traditional methods have been
shown to be reliably predictive of child outcomes, their lack of complexity and specificity
leaves them oftentimes unable to disentangle global concepts from micro-level processes. It
is the argument of this thesis that there is significant utility for clinical practice and
intervention efforts, in identifying unique patterns specific to dynamic processes.
Aims of the literature review
As previously mentioned, research on coregulatory processes is rapidly increasing,
demonstrating the uptake of dynamic perspectives on child emotional processes and the
parent-child relationship. Researchers are increasingly focusing on the structural and
organisational features of self-regulation and social interaction- particularly the timing and
contingent relations between the emotions and behaviours of social partners. In order to
situate the three empirical studies in the wider literature, the below literature review aims to
explore how conceptualisations of qualities of the parent-child relationship have informed
methodological approaches, and how a focus on dynamic interactional processes, specifically
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coregulation, can advance understanding of the parent-child relationship in children’s social
and emotional functioning.
1.2 Emotional and behavioural difficulties as early signs of neurodevelopmental disorders
Children’s self-regulation has been conceptualised in various ways across different theories.
For example, while developmental theories of temperament focus on constructs such as
effortful control (Rothbart & Bates, 2006; Sulik et al., 2010; Rothbart & Posner, 1985),
attentional control, and cognitive inhibition (Nigg, 2000), neurocognitive theories focus on
children’s executive functioning. Yet, the distinction between the constructs has not always
been clear as both inhibition and attentional control are also considered aspects of executive
functioning (Nigg, 2017, Bridgett et al., 2013). Thus, while children’s temperamental
tendencies reflect innate (biologically determined) abilities to flexibly shift attention and
activate internal resources (Banich, 2009; Nigg, 2000; Posner & Rothbart, 2007), children with
less efficient effortful control may have fewer resources to effectively organise their actions
and control impulses geared towards inappropriate goals. This is then said to hinder
engagement in effortful emotional and behavioural responses to the environment (Calkins &
Keane, 2009; Carver et al., 2008; Compas et al., 2004; Nigg, 2006; Rothbart & Bates, 2006).
Different instruments have been used to measure effortful control in early childhood,
including parental report (e.g., the Children’s Behaviour Questionnaire (CBQ; Rothbart et al.,
2001) and laboratory tasks (e.g., Effortful Control Battery) (ECB; Kochanska et al., 2000). In
many studies measuring effortful control using ECB tasks, a general aggregate score is often
used, and there is variation in the way in which studies have used the ECB in terms of
operational definitions of effortful control (Olson et al., 2005; Aksan & Kochanska, 2004).
Questionnaire measures of children’s effortful control such as the CBQ have been shown to
be ecologically valid, providing trait-like insight into the child’s daily functioning over a larger
time span. However, informant reports can be biased and limited in their ability to capture
core processes (Nigg, 2001). Thus, they might be more global measures of self-regulation
ability.
Early childhood sees children’s emotion regulation abilities (i.e., the ability to regulate and
modify emotions; Gross, 2008) transition from basic regulation strategies used in infancy to a
8

broad repertoire of regulatory behaviours employed to effectively manage emotions in
accordance with more complex social demands (Kopp, 1989; Zeman et al., 2006). By age 6,
children acquire the essential skills (i.e., focused attention, empathy and emotion regulation)
to facilitate competency in social situations (Feldman & Masalha, 2010). Accordingly, research
asserts that children’s emotion regulation capacities emerge from their everyday interactions
and have been implicated in the development of adjustment problems such as internalising
and externalising difficulties. Toddlerhood sees a rise in displays of noncompliance,
aggression and temper tantrums (Wakschlag et al., 2007): 84% of preschoolers are considered
to exhibit regular temper tantrums (Wakschlag et al., 2012). While these behaviours are
considered normative (e.g., “the terrible twos”), they are also thought to be early signs of
emerging emotional and behavioural difficulties. For example, research has shown that highly
dysregulated, long-lasting irritability and inefficient emotion regulation during the preschool
period increases risk of disruptive disorders and depressive/anxiety symptoms later in
childhood (Wakshlag et al., 2012; Kessel et al., 2016; Carlson et al., 2016). Once these
difficulties become firmly established in early childhood, they become resistant to change
(Egger & Angold, 2006; Eron, 1990; Gardner & Shaw, 2008; Squires & Nickel, 2003). This is
most significant for the school years, where children face new demands (i.e., focusing
attention for longer durations, inhibiting impulsive behaviour to complete tasks). Thus, peer
rejection, peer conflict, low academic performance and delinquency are commonly seen in
children experiencing emotional and behavioural difficulties (Gardner & Shaw, 2008).
Externalising difficulties, often referred to as behavioural/disruptive disorders, comprise of
difficulties such as aggression, impulsivity and hyperactivity. They are also often associated
with neurodevelopmental disorders such as attention deficit hyperactivity disorder (ADHD)
and oppositional defiant disorder (ODD) (Gardner & Shaw, 2008). Conversely, internalising
difficulties comprise of emotional problems such as anxiety and depression. Internalising
difficulties in children are often underreported or overlooked in school contexts while
externalising problems tend to be overreported (Kristensen, 2001; Heiervang et al., 2008).
Understanding the individual and contextual factors involved in the etiology and maintenance
of these difficulties is crucial for early intervention. Traditionally, there has been little
agreement on where parenting is situated in the direction of effects with children’s emotional
tendencies when examining emotional and behavioural difficulties; specifically, it is not fully
9

known whether parents impact children’s adjustment or children influence the parenting they
receive. Research has thus suggested that both parent and child effects play key roles in the
formation and maintenance of child adjustment (Pettit & Arsiwalla, 2008). Though
researchers generally agree that the development and persistence of children’s emotional
and behavioural difficulties cannot be reduced to unidirectional effects and are rather the
product of the interplay between child characteristics such as effortful control and parenting
processes (i.e., socialisation efforts and attachment behaviours) (Gardner & Shaw, 2008;
Landy, 2009; Pettit & Arsiwalla, 2008), research is yet to fully elucidate the role of
coregulatory processes.
These findings emphasise why research efforts must be geared towards increasing
understanding of the within-child and dyadic processes contributing to children’s adaptive
social, emotional and behavioural development, particularly for children on the pathway to
neurodevelopmental problems. The paucity of research examining dynamic interaction
patterns at the dyadic level is even more pronounced in at-risk children (Deater-Deckard &
Petrill, 2004). Research has shown negative parenting practices and interactions to be linked
with internalising and externalising difficulties, however, we are still to ascertain the nature
of positive interactive processes and the extent to which they could serve as sources of
protection or resilience against child adjustment problems during this developmental period
(Deater-Deckard et al., 2004; Lunkenheimer et al., 2011).
1.3 Theoretical perspectives on the parent-child relationship
A number of frameworks in the child development literature point to the importance of
considering parent-child relationships in their entirety, as opposed to the often-prevalent
approach of assessing patterns of emotional responding in children and parents separately.
These theoretical assertions have made significant contributions to our understanding of the
role of the parent-child relationship in children’s social and emotional development (DeaterDeckard & O’Connor, 2000), and have crucially formed the basis for new conceptualisations
of relationships as comprising bidirectional, interpersonal processes. While a full examination
of these theoretical frameworks is beyond the scope of this literature review, two conceptual
models are particularly key to understanding why new conceptualisations of the parent-child
10

relationship are necessary. These are attachment theory (Bowlby, 1978) and Dynamic
Systems (DS) theory (Smith & Thelen, 2003; Thelen & Ulrich, 1991; Smith & Thelen, 1993).
1.3.1 Attachment theory
A large body of early research posits that the quality of child-caregiver relationships is key for
children’s social and emotional development, having important implications for later life
(Maccoby, 1980; Jaffe et al., 2001, Golombok et al., 1995). Attachment theory in particular,
points to the availability and responsiveness of children’s attachment figures (primary
caregivers) as key indicators of the quality of early attachment bonds. These attachment
behaviours are said to form the basis of “internal working models” which guide perceptions
of security and emotional availability in later close relationships. Bowlby (1969) pointed to a
number of behaviours central to the activation of the attachment system. In the presence of
an internal or external threat, the infant’s proximity-seeking behaviour functions to maintain
closeness with the caregiver. The caregiver (attachment figure) is also said to become a “safe
haven” to shelter the infant from perceived threats, and a “secure base” from which the infant
can explore their environment. This signifies the emotional security provided by early parentchild relationships. Thus, in terms of children’s emotional development, security-provision
and distress-alleviation are important functions of attachment relationships that foster skills
related to the modulation of emotional and physiological reactivity to emotionally arousing
stimuli (Brennan & Shaver, 1995; Feeney, 1995; Field & Reite, 1984); specifically, nurturing
the ability to respond appropriately to situations and accomplish goals (Thompson, 1994).
From 18-24 months of age, a shift occurs wherein the child’s primary goals are no longer
primarily centred on having their needs met (i.e., seeking comfort from caregivers, protesting
when separated from their caregivers) (Sroufe & Waters, 2017); the maturation of their
cognitive and attention skills leads to increased awareness of mutual influence with their
caregivers. They become aware of the goals of their attachment figures, which leads to
increasing opportunities for reciprocal interactions. This represents a period where
predictable caregiving becomes key in maintaining healthy attachment relationships.
Accordingly, attachment behaviours such as protection, comforting, emotional availability,
nurturance and warmth could be said to be the building blocks of parent-child relationships
11

that gradually become co-created, consistent, sensitive and responsive (Kochanska, 1997).
Hence, it is the argument of this thesis that as these attachment behaviours facilitate mutual
actions from both parent and child (i.e., the parent’s responsiveness increases the child’s
willingness to be responsive), we must adopt a bidirectional perspective.
1.3.2 Dynamic Systems (DS) theory
The parent-child dyad can be thought of as a mutually regulating system. Recently,
developmental researchers have argued that a Dynamic Systems approach can help increase
understanding of children’s social and emotional development by capturing the underlying
processes at work when there are momentary shifts in the system (Hollenstein, 2011). Such
transactional models provide a more accurate picture of dyadic interactions by assessing
patterns reflecting each member’s ongoing contribution to the relationship, with the child
seen as active agent.
DS theory is a metatheoretical framework comprising of a number of abstract principles that
have been applied to various disciplines (e.g., physics, mathematics, and developmental
psychology). One key argument of DS theory is that emotions continuously evolve over time,
and thus their development proceeds step by step (Van Geert, 2003). They can be
characterised by their self-organisation at multiple time scales; thus, the mechanisms of
developmental change can be seen in real-time (i.e., second-by-second), short time periods
(i.e., days or weeks) and longer time periods (i.e., years) (De Ruiter, 2019). Micromomentary
changes in emotion (e.g., increasing build-up of frustration when having to wait for a toy), are
argued to gradually become long-lasting moods which, when repeated, form the basis of
enduring personality traits. These personality structures can in turn determine our emotional
states, gradually forming a self-organising system over the course of development with its
own internal feedback mechanism (Lewis, 2000).
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Figure 1.1 Schematic of Self-organisation. Higher-level structures such as personality traits
emerge from interactions between subcomponents of the system over time. These states
(interrelations between subcomponents) are also constrained by the higher order trait.
Reprinted from “Self-organisation” by M.A.E. Van der Gaag, 2018, Iterativity and
interdependency, 83, 18. Copyright [2018] by the CC BY 4.0.

Figure 1.2 Schematic of Attractors. The attractor landscape consists of attractor basins with
varying widths (representing the pervasiveness of a state) and depths (signifying the strength
of a state). Deep basins reflect deeply entrenched states that are hard to get out of (such as
B and D). The wide basins are pervasive states that are easily activated as they involve
numerous aspects of an individual’s life (e.g., C and D). Narrow and shallow basins (e.g., A)
reflect states that are rarely frequented and are easy to get out of. Reprinted from “Attractor
basins” by M.A.E. Van der Gaag, 2018, Iterativity and interdependency, 83, 19. Copyright
[2018] by the CC BY 4.0.
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Figure 1.3 Schematic of Feedback loops. Feedback loops: a reinforcing (or positive) feedback
loop (A) and an inhibiting (or negative) feedback loop (B). These represent bidirectional
relationships between subcomponents of a system which facilitate the rapid growth of states
or stabilisation. Reprinted from “Feedback loops” by M.A.E. Van der Gaag, 2018, Iterativity
and interdependency, 83, 17. Copyright [2018] by the CC BY 4.0.
While DS theory comprises a broad number of concepts, the DS concepts relevant to this
thesis include interdependency, self-organisation, attractors, and feedback loops. Underlying
the interdependency between the system and the environmental context is the notion that
such contexts are continuously and bidirectionally linked to the system and its changes over
time. For example, regarding child social adaptiveness, if the context is defined as parental
attitudes towards the child’s displays of positive emotion in social interactions, both changes
in the child and parental attitudes must be defined over time, as well as how they mutually
influence each other over time. Self-organisation (Figure 1.1) is said to denote the continuous
interactions between the subcomponents of a system, the manner in which they “move
together” and eventually produce relatively stable patterns (Von Bertanlanffy, 1968).
Accordingly, the interactions between these subcomponents are considered as lower-level
processes and the stable patterns they produce are high-level processes that emerge from
these interactions. In terms of child social and emotional functioning, the constellation of
emotions, actions, and thoughts could be said to self-organise into children’s concrete
experiences (i.e., states) or patterns of emotional responding (e.g., coping styles) (De Ruiter
et al, 2017). These higher-order characteristics also reflect another key DS concept, attractors.
Attractors (Figure 1.2) are defined as patterns of emotion or behaviour that pull the emotion
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system into absorbing states or interaction patterns. Internal or external triggers can result in
behaviour moving toward these attractors through the self-organisation of the system and as
these attractors occur repeatedly over developmental time, they eventually stabilise into
increasingly predictable traits (Thelen & Smith, 1994). Therefore, symptoms of depression,
aggression and anxiety can be seen as attractors that have emerged over the course of weeks,
months or years and stabilised into predictable traits.
Recursive interactions between the subcomponents of a system are not always uniform, thus,
while some components reinforce others in the same or opposing direction, others may have
an inhibiting effect (Figure 1.3). These interactions are also collectively defined as feedback
loops. Interactions between reinforcing components can lead to rapid growth of traitsproviding there is no interference from other subcomponents, whereas interactions between
inhibiting components lead to the long-term stability of these traits. This points to the
nonlinear (i.e., dynamic) nature of these processes.
1.4 The dynamics of coregulation
Dynamic Systems theory posits that the emotions of one person are inherently linked with
the emotions of others in a moment-to-moment fashion. The temporal dynamics of emotion
help us understand how emotions play out over time and influence interactional outcomes.
This approach considers the interdependence between two people as key to the dynamic
structure of emotion during interactions. Thus, adaptive interactive processes may be
characterised by the harmonious organization of social partners’ emotions (Butler, 2015).
Interdependence of actions and emotions can be conceptualized as, (1) Matching (where both
social partners are in the same emotional/behavioural state at the same time) and (2)
Contingency (where a change in one partner’s emotional state precedes or follows a change
in the other’s state). Previous research has shown that interdependency between partners’
positive emotions is associated with adaptive management of emotion, cognitive abilities,
and empathy, whereas interdependency between partners’ negative emotions has been
associated with behavioural problems (Patterson, 1982) and poor management of emotion
(Cole et al., 2003). Dynamic in nature, interdependency on a temporal level enables a focus
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on mutuality in the “ebb and flow” of emotional states, quantifying fluctuations as the
direction of change at any point within a social interaction.
A DS approach may be particularly useful for studying at risk populations as multiple studies
have demonstrated that mother-child emotional contingency decreases in high-risk
populations; reporting disruptions to a number of interpersonal processes in withdrawn
infants, siblings of children with autism (Yirmiya et al., 2006), and young children suffering
posttraumatic distress. Thus, examination of the dyad as a system along with temporal
patterns unique to a particular dyad, may be the most informative way to measure
interdependency. A DS approach to the parent-child relationship then encourages a processoriented view of social interactions, moving beyond the question of “what is happening?” to
“how is it happening?”. Accordingly, researchers have already begun to investigate the
structure of parent-child interactions, demonstrating dyadic processes to be significant
contributors to child development (Harrist & Waugh, 2002; Lunkenheimer et al., 2011).
Emotion dynamics have been a major focus of research efforts to elucidate the role of dyadic
processes in children’s development, leading to a number of operationalisations that more
directly incorporate timing. Butler’s (2011) depiction of temporal interpersonal emotion
systems (TIES) to conceptualise emotion dynamics in the context of social interactions
suggested that the emotions of close social partners become tightly coordinated over time,
so much so that they become mutually involved in one another’s emotional states. In keeping
with DS perspectives, TIES frames emotion as an interpersonal system comprising a number
of subcomponents that interact to produce emotional states such as the internal experience,
behavioural responses, and physiological responses. These temporal interpersonal systems
come into play whenever emotions occur in the context of interactions with social partners
or relational others. The subcomponents of each partner’s emotion system also interact with
one another. Consequently, this interactive process reflects the interdependent nature of
relationships in real-time. This perspective of emotion dynamics has methodological
implications; specifically, it leads to questions on how we can empirically investigate how
partners influence each other’s emotions and behaviour over time.
1.5 Methodological approaches to examining the parent-child relationship
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1.5.1 Unidirectional perspectives
The introduction and development of the behavioural approach to clinical issues in the 1960s
highlighted the importance of direct observation of children in their natural settings (Dishion
& Granic, 2004). Decades of research in the child development literature has utilised direct
observation as a tool to assess and examine adaptive and maladaptive behaviours in children
(Aspland & Gardner, 2003; Pellegrini, 2003; Rolfe & Emmett, 2010). Observation uncovers a
wide range of target behaviours and their environmental contexts. Although useful, self- and
proxy-report has been argued to be susceptible to biased individual perceptions, evidenced
by inconsistent reporting among family members (Lotzin et al., 2015). Observations are
considered to be more objective tools of assessment, providing researchers with the
opportunity to see the complexities in social interaction.
Parenting practices have traditionally been highlighted as key contributors to the course and
outcome of child development. Thus, early developmental research used traditional tools
measuring broad constructs that map onto different qualities of parent-child relationship,
such as maternal sensitivity and responsiveness. Both constructs are grounded in attachment
theory. Bowlby (1969) earlier suggested that the caregiver’s responsiveness to child distress
is one of the principal antecedents of secure attachment in children. Maternal responsiveness
has been associated with a range of developmental outcomes, such as social competence and
emotion management (Ainsworth et al., 1974; Bornstein et al., 2008; Bus & van Ijzendoorn,
1992). In Ainsworth’s (1974) conceptualisation of sensitivity, the parent notices their child’s
signals, interprets these signals correctly, and responds to these signals in a timely and
sensitive manner. These components of parental behaviour highlight global aspects of
caregiving. Yet, the conceptual overlap between the constructs used in some global
assessments of sensitivity calls into question the methodological soundness of these
approaches. Global assessments of sensitivity such as the Emotional Availability Scales
(Biringen, 2008), include positive emotion or parental warmth (i.e., smiling, positive tone of
voice, physical affection) as indicators of sensitivity. However, research has questioned the
contribution of parental warmth to the sensitivity construct. Specifically, Davidov and Grusec
(2006) reported that parental warmth and sensitive responsiveness have distinct effects on
child outcomes. Observed sensitivity was found to independently predict child effective
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management of negative emotion and empathy towards others’ distress, whereas observed
parental warmth independently predicted management of positive emotion. Keown (2012)
further reported that maternal sensitivity and displays of warmth and affection were
independent predictors of child ADHD symptoms. It appears then, that while global
assessments elucidate global aspects of relationship quality, their lack of specificity deems
them unable to disentangle closely related constructs in a way that facilitates valid
measurement (Loulis et al., 1997; Dishion et al., 2017). For example, a high level of positive
emotion accompanied by extreme intrusiveness, (such as a mother vigorously playing with
her child while not noticing the child is not enjoying the interaction), may in fact, be indicative
of low sensitivity to the child’s needs and goals despite the high displays of warmth.
Other global scales that use a wide range of maternal behaviours to assess sensitivity, such as
the Erickson Scales (Egeland et al., 1990), also fall into the cluster of behavioural coding
systems that methodologically blend complex constructs such as maternal sensitivity and
responsiveness, making it difficult to make specific conclusions about links between
underlying processes and different domains of child development. We thus see that in
focusing on establishing the global qualities of the parent-child relationship (Seifer & Schiller,
1995), the literature may leave our understanding of the organisational and bidirectional
processes still in its infancy.
1.5.2 Bidirectionality in the parent-child relationship: A historical and theoretical
overview
From the age of 3, children develop the capacity to describe their own and others’ emotions
as well as articulate the causes and consequences of these emotions and mobilise them to
achieve goals (Bretherton et al., 1986). They become more proficient in using skills such as
attention shifting, active coping, and selective avoidance of negative stimuli. Yet, parents
continue to serve as external emotion regulators over the course of childhood, through
parenting practices such as communication of empathy, provision of support and comfort,
and reframing distressing events. As Fogel et al (1992) earlier emphasised, rules for social
behaviour, communication of goals and desires, and emotional experiences are the product
of continuously co-constructed actions over the course of children’s interactions with their
parents. If the parent-child relationship is considered to be a coregulating (mutually
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regulating) system where both parent and child are shaped by each other’s states and signals
(Feldman, 2003), assessment methods must incorporate children’s increasing abilities to alter
their state in response to parental behaviour and facilitate the parent’s regulation of their
own behaviour in response to the child’s emotional state (Tronick, 2007). The mutual
influence described in the above sections is a bidirectional process; “a property of the dyad
and cannot be defined by the behaviour of either individual alone” (Deater-Deckard &
O’Connor, 2000, p. 562).
Historically, unidirectional models dominated research on parent-child relationships; with a
wealth of studies pointing to parents as the main drivers of relationship quality (Bell, 1968;
O’Connor, 2002). However, a large body of research has focused on the influence of child
characteristics. The term ‘child effects’ has been traditionally used in the developmental
literature to refer to the influence of child characteristics on parent behaviour (Bell, 1968;
Harper, 1971). Most of the traditional child-effects literature has used qualitative descriptions
of parent-child interactions. One main proponent of the child-effects literature is Patterson
(1976), who described the negative reinforcement trap present in maladaptive parent-child
interactions. Child behaviour, Patterson suggests, provides negative reinforcement for
negative parent responses. This cyclical pattern is said to play a key role in the development
of pervasive problem behaviour in children and hostile/punishing parenting styles. One early
example is provided by Carr et al (1991), wherein, participants were instructed to make
demands to two types of children; one who tended to comply with demands and displayed
little to no problem behaviour, and another child who displayed problem behaviour in
response to demands. Higher levels of support and instructive behaviours were used with the
more compliant child, while fewer demands were made to the child who engaged in more
problem behaviour.
Bidirectionality is often described as an umbrella-term for the dual direction of associations
or relationships. Other related terms, such as reciprocity and transactionality are said to
represent more specific aspects of bidirectionality (Paschall et al., 2015). In early childhood
(ages 3 to 8), bidirectional effects are particularly salient as this period signifies the rapid
growth and development of children’s self-regulatory capacities, and cognitive and social
functioning. Consequently, the parent-child relationship is said to contribute to this growth,
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through its role as a mediator of the influence of the environmental context on child emotion
and behaviour (Sameroff & Fiese, 2000). Decades of research has evidenced the implication
of both parents and children as mutual socialisers of child development, parenting behaviour,
and the quality of the parent-child relationship (Bell, 1968; Pardini, 2008; Sameroff &
MacKenzie, 2003). The construct of bidirectionality, thus represents the notion of mutual
influence and co-creation of parent-child outcomes. Accordingly, bidirectionality has been
used as a mechanism of transmission for psychopathology, socialisation, health, and
wellbeing; in a range of theoretical frameworks (Belsky, 1984; Kochanska et al., 2010, Smith
& Thelen, 2003).
The early works of Thomas and Chess (1977) and Bell (1968) were key in forming the
theoretical basis for bidirectionality. Thomas and Chess earlier identified child temperament
as a mechanism of influence from child to parent; while Bell reconceptualised socialisation as
an interactive process. These early works aimed to identify reciprocal processes in social
interactions and relationships and informed models of socialisation. For example, Sameroff’s
(1975) transactional model of development emphasised the continual reciprocal influences
between parent and child. In this model, transactional effects are considered to represent
dynamic exchanges within parent-child dyads that stimulate both dyadic and individual-level
changes (Sameroff, 1975; Sameroff & MacKenzie, 2003). The incorporation of models of
bidirectional effects within developmental theories such as dynamic systems and
transactional models; has led to the advancement of methods of examination and
assessment. These methods capture the dynamic and transformative associations between
genetic, biological, behavioural and psychological characteristics that contribute to
observable individual and relationship-level characteristics (O’Connor, 2002). These methods
vary in their units of analysis (Granic et al., 2003), as well as their ability to reliably detect
effects and draw causal conclusions.
1.5.3 Coregulation defined and operationalised
Self-regulation is considered to play a foundational role in psychological wellbeing across the
lifespan. Self-regulation denotes the ability to manage thoughts, emotions, and behaviour to
enable goal-directed actions necessary for contexts such as social relationships and the
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learning environment (Kochanska et al., 2000). Early self-regulation is said to develop through
interactions with caregivers, and is dependent on environments that are predictable,
responsive, and supportive (Rosanbalm & Murray, 2017).
Research has increasingly sought to demonstrate emotion regulation as an intrinsic social
process (Volet et al., 2009), underlining the importance of the context in which the regulatory
process takes place. Echoing notions of emotion dynamics in DS theory, these research efforts
have produced new constructs, specifically coregulation. Conceptualisations of coregulation
in DS theory label this concept as “the overall dynamic regulatory process by which the social
environment supports individuals’ internalization of social and cultural influences” (Volet, et
al., 2009, p. 218). In terms of early child development, it is denoted as the supportive process
between parent and child, in which the dyadic emotional system is formed, and the coconstruction of adaptive emotional states can take place (Feldman, 2003; Tronick, 1989).
Effective coregulation functions to provide children with a secure base to acquire and practice
new skills and learn from mistakes (Rosanbalm & Murray, 2017). Accordingly, interactions
characterised by timely responsiveness to cues that signal needs and desires, as well as
sensitivity to distress; are considered to indicate effective coregulation. Naturally, parentchild interactions are ideal for teaching/coaching self-regulation skills through effective
modelling, coordination, and achievement of shared goals.
As the capacity for self-regulation develops over time, the optimal amount of coregulation
varies according to the developmental period. Early childhood and adolescence are two
developmental periods where self-regulation ability sees a dramatic increase, due to
corresponding changes in brain development (Rosanbalm & Murray, 2017). Hence,
supportive regulation (coregulation) in these developmental windows may be particularly
vital for smooth transitions into new phases such as the start of school, adolescence, and
adulthood (Rosanbalm & Murray, 2017). The experience of effective coregulation for
preschool and school-aged children moves from being centred around parental warmth,
nurturance and reorientation of attention to regulate arousal; to promoting autonomy,
assisting in problem-solving, and modelling conflict-resolution (Rosanbalm & Murray, 2017).
Early social learning perspectives suggested that new patterns of behaviour can be acquired
from direct experience or observations of others’ behaviour (Bandura, 1977). Accordingly, a
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caregiver’s own emotional expressiveness serves as a model for the child’s expression and
regulation of their own emotions (Morris et al., 2007). Hence, while crucially centred on
bidirectional influences, parents naturally take on the leading role in the coregulation process.
1.5.4 “What’s in a name?”: Construct versus process
A number of terms closely related to the concept of coregulation have been used in the
literature, giving rise to conceptual overlap. Terms such as dyadic synchrony (Harrist &
Waugh, 2002; Lindsey, et al., 2009), attunement (Stern, 1985), dyadic mutuality (DeaterDeckard & O’Connor, 2000; Deater-Deckard, et al., 2004; Deater-Deckard & Petrill, 2004;
Lindsey & Mize, 2000; Lindsey et al., 1997) and mutually responsive orientation (Aksan, et al.,
2006; Kochanska & Murray, 2000) have often been used interchangeably with coregulation,
describing various aspects of adaptive parent-child relationships (displayed in Table 1.1).
While some of these constructs are said to denote global indicators, others such as
reciprocity, responsiveness, and coordination have been argued to denote specific processes.
Thus, it is not yet clear if these theoretical constructs signify interactive processes describing
moment-to-moment observable actions within the parent-child dyad or if they in fact broader
meta-theoretical concepts. Inevitably, this lack of agreement at the conceptual level has also
given rise to confusion at the methodological level.
Table 1.1 Dyadic constructs related to coregulation.
Dyadic construct

Scales

Measurement level

Reciprocity

CIB, CSMCI, PCERA, MIFS,

Global

SGCS
Synchrony

CARE, SGCS, TIS,

Global

BPCICS, RYT

Micro-level

Attunement

EAS

Global

Mutuality

MRO, CSMCI, ERA,

Global

PARCHISY, CARP, R-RCS,
DMC, RYT
Flexibility

RACS

Micro-level

SPAFF

Micro-level

Note: Coding Interactive Behaviour (CIB; Feldman, 1998), Coding System for Mother-Child
Interactions (CSMCI; Healey et al., 2010), Parent-Child Early Relational Assessment (PCERA; Clark,
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1985), Mother-Infant Coding Scale (MIFS; Salvatori et al., 2016), Synchrony Global Coding System
(SGCS; Skuban, 2006), Child-Adult relationship Experimental Index (CARE; Crittenden & Claussen,
2000); Taxonomy of Interactional Synchrony (TIS; De Mendonca et al., 2011), Belsky Parent-Child
interaction Coding System (BPCICS; Isabella & Belsky, 1991), Rocissano and Yatchmink Taxonomy
(RYT; Rocissano & Yatchmink, 1983), Emotional Availability Scales (EAS; Biringen, 2008), Mutually
Responsive Orientation (MRO; Aksan et al., 2006), Parent-Child Interaction System (PARCHISY;
Deater-Deckard et al., 1997), Revised Relational Coding System (R-RCS; Fogel et al., 2003), Dyadic
Mutuality Code (DMC; Censullo, 1987; Censullo, 1991; Horowitz et al., 2001), Relationship Affect
Coding System (RACS; Peterson et al., 2008); Specific Affect Coding System (SPAFF; Shapiro &
Gottman, 2004).

1.5.5 Conceptualising parent-child coregulation
We have seen in the above sections that coregulation may be a major contributor to children’s
healthy social and emotional development. Yet, one hurdle research must overcome is the
lack of conceptual clarity regarding constructs related to coregulation and hence the
questionable validity of operational definitions. This section will first describe and examine
constructs closely related to coregulation, drawing from assessment methods (i.e., traditional
and contemporary behavioural coding systems) to eventually conclude that a processoriented approach that incorporates timing may be the most appropriate way of studying
coregulation.
Different terms have been used interchangeably leading to both theoretical and
methodological confusion. Central to the concept of synchrony is the notion that the essence
of human experience is one’s emotions and actions being situated in time (Feldman, 2007).
In terms of the parent-child relationship, a process-oriented view of synchrony could be said
to reflect the temporal and organisational features of the dyadic system. Specifically, the
time-bound, coregulatory experiences within attachment relationships, providing the
foundation for children’s capacities for emotion understanding, empathy, and understanding
the intentions of others through joint action. In terms of children’s adjustment, research has
reported associations between low levels of synchrony and higher child internalising and
externalising problem behaviours (Criss et al., 2003; Deater-Deckard et al., 2004). Further,
synchronous parent-child relationships have been demonstrated to be associated with
children’s adaptive self-regulation (Kochanska et al., 2008; Suveg et al., 2016). Thus,
synchrony provides an opportunity for children to attune their co-regulatory skills which can
be applied to other social contexts where self-regulation is utilised. Leclere et al’s (2014)
23

review of the literature’s conceptualisations of dyadic synchrony found that various terms
(e.g., mutuality, reciprocity, rhythmicity, and harmony) were used to characterise synchrony
as a construct despite some being processes and others meta-theoretical concepts. Their
review pointed to the overlap (i.e., assessment of different constructs as attributes of one
another) of global constructs such as mutuality and reciprocity with synchrony, which could
instead be best characterised as an interactive process. One example is the SGCS (Skuban,
2006), a global synchrony scale measuring synchrony as dyadic reciprocity, mutual focus, and
shared affect.
Researchers have also conceptualised interconnected patterns of affect within close
relationships as not only synchrony, but also attunement (Harrist & Waugh, 2002; Delaherche
et al., 2012). While concepts such as synchrony and attunement have been shown to be
related to coregulation (i.e., through harmonisation of moment-to-moment changes in the
goals and agendas of each interactive partner) (Harrist & Waugh, 2002; Feldman, 2003), they
are often operationalised in global assessment tools as primarily indicating the matching of
social partners’ emotional systems (Skuban et al., 2006). Attunement within the parent-child
dyad is said to foster a sense of “togetherness”, where both interactive partners become
accommodated to the intentions and emotions of each other (McMahon & Newey, 2018),
increasingly anticipating each other’s actions and reciprocating emotional expressions over
time to facilitate the emergence of new dyadic states.
Maccoby and Martin (1983) used the concept of reciprocal compliance to demonstrate how
reciprocity denotes the co-constructed nature of emotional and behavioural states. Parent’s
compliance with their child’s needs and requests in turn elicits the child’s compliance with
parental requests, reflecting an ability to reciprocate the actions of others, cooperate
willingly, and pursue shared goals. In accordance with DS theory, this could be said to reflect
the predictable sequencing of actions and intentions and point to underlying organisational
processes (Morelen & Suveg, 2012). Research has also implicated reciprocity in outcomes of
child social adjustment. For example, Gardner et al (2003) earlier showed that early
cooperative play is linked to reduced conduct problems, and Criss et al (2003) found that boys
in dyads with high levels of positive reciprocity were reported to be less likely to engage in
antisocial behaviour (Criss et al., 2003).
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The operationalisation of mutuality by Kochanska and colleagues emphasises the importance
of assessing the dyad as a unit of analysis. Based on Maccoby’s conceptualisation of
reciprocity, Kochsnska et al pointed to the role of mutually responsive orientation (MRO),
characterised by shared positivity, shared cooperation and responsiveness in the parent-child
dyad (Kochasnka, 1997; Kochanska & Murray, 2000). Their measure of MRO comprises ratings
of how cooperative, responsive and harmonious interactions between a parent and child
were (Aksan et al., 2006). Specifically, mutual cooperation- with conflicts resolved with ease,
positive emotional ambiance (i.e., frequent instances of shared joy and affection),
coordination of routine behaviour, and a harmonious flow of communication indicated high
MRO. While few behavioural coding schemes have examined complex constructs such as
mutuality, coding systems such as the PARCHISY (Deater-Deckard et al., 1997) are said to
capture dyadic qualities such as reciprocity and cooperation. Accordingly, these qualities are
used to denote dyadic mutuality. In particular, the PARCHISY captures individual parent and
child qualities such as parental affect, responsiveness, persistence, and child affect,
autonomy, noncompliance and activity. While these coding methods capture global qualities
in the parent-child relationship, early research efforts were made to create observational
methods that directly captured bidirectional processes. In noting the link between mutuality
and children’s social competence, Lindsey et al (1997) extended previous methods of
capturing mutuality to the balance between initiations between social partners and the
mutual compliance to partners’ initiations (Lindsey & Mize, 2000). This negotiation of actions
could be said to reflect interdependency in that the initiations of one partner are closely
aligned with the reactions and responses of the other (Card et al., 2011).
Pointing again to conceptual overlap, synchrony has been labelled as both mutuality (DeaterDeckard & Petrill, 2004) and mutually responsive orientation (Kochanska & Aksan, 2004).
Moreover, some behavioural coding schemes such as the PCERA (Clark, 1985) measure
mutuality and reciprocity on one combined dyadic scale. Yet, mutuality and reciprocity differ
in the way they characterise bidirectional interactive patterns in the dyad. For example,
reciprocal interactions assume that the contributions of each partner are equal in frequency
and intensity (Trevarthen, 1980); whereas in mutual interactions, both partners’
contributions to the interaction may vary both quantitatively and qualitatively (Beebe et al.,
2010).
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The dyad is said to be an interactional system in which both partners organise its behavioural
and affective functioning. Through the mutual coordination of behaviour, communicative
signals, and emotional states; changes at one level impact functioning at other levels of the
dyadic system; pointing to the involvement of multiple processes. The entanglement of
different global constructs emphasises the lack of conceptual clarity in the literature and calls
for more research efforts to tease apart which of these concepts are indeed interrelated
broad theoretical constructs, and which are best understood as interactive processes that
describe the structural and organisational dynamics of parent-child interaction. Among the
constructs described, mutuality and reciprocity would appear to be best framed as broader,
global metatheoretical concepts than as processes. They provide distinct indications of
coregulatory interactive patterns; reciprocity assumes equality in the influence of the parent
and child (Trevarthen, 1980), while mutuality incorporates the different quantities and
qualities of both partner’s contributions to the dyadic system (Beebe et al., 2010). A number
of lower-level processes already touched upon above could then be said to underly these
constructs and reflect the dynamics of coregulatory processes. Contingency refers to
reciprocal adjustments of behaviour and affect within a micro-temporal window. This process
is said to facilitate the child’s learning and regulation skills (Provenzi et al., 2018).
Coordination is said to foster both attunement and mirroring of emotional states within the
dyad. Moreover, insights from studies on reciprocity also show that it is important to note
that the parent-child dyad can achieve both coordination of emotion/behaviour and
coordination of intentions.
1.6 Methodological considerations
1.6.1 Emotion expression in the context of emotional stress
The assessment of regulation has been carried out using different observational paradigms,
with the Face-to-Face Still-Face (FFSF; Tronick et al., 1978) procedure being the most
commonly used to examine expressive and coping behaviour in infants (Mesman et al., 2009;
Provenzi et al., 2016). Other laboratory procedures include The Frustration Task (Melnick &
Hinshaw, 2000), non-standardised stranger approach situations (Zimmerman & Stansbury,
2004), fear-eliciting paradigms (Buss & Goldsmith, 1998), and frustration-eliciting tasks
(Stifter & Braungart, 1995; Cole et al., 2003). Many of these paradigms are also included in
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the Laboratory Temperament Assessment Battery (Lab-TAB; Goldsmith et al., 1993); a set of
experimental paradigms originally designed to measure children’s overall temperamental
tendencies, but that also enables the observation of behavioural strategies children use to
cope with distress (Provenzi et al., 2017; Table 1.2). Few studies have used this assessment
tool to examine the dynamic and processual aspects of the regulation of distress, particularly
contingencies of children’s behavioural strategies and parent-child coregulatory patterns.
Two Lab-TAB episodes were of particular interest to the present thesis: “Stranger Approach”
and “Impossibly Perfect Circles”. Details of the paradigms are included in Table 1.2 below.
Table 1.2 Overview of experimental tasks used in thesis.
Lab-TAB episode

Description

Impossibly Perfect
(Blue) Circles

Elicits frustration/anger and
perceptions of self-inefficacy
through repeated negative
feedback about child’s drawing
of a circle. The child is
instructed to make repeated
attempts at drawing the
“perfect” circle with no
guidelines on how it should be
drawn.

Child expressive
behaviours
Negative emotions
(e.g., anger,
frustration)

Child coping
behaviours
Non-goal-oriented
Avoidance-based:
Behavioural
avoidance, unfocused
distraction
Cognitivebehavioural:
Helplessness (selfresignation)
Goal-oriented
Approach-based:
Help-seeking

Stranger Approach

Elicits fear-related stress
through an encounter with an
unfamiliar adult.

Negative emotions
(e.g., fear, anger)

Behavioural
inhibition

Positive emotion (e.g.,
sociability)

Active and social
engagement

Note: Based on Provenzi et al (2017)

1.6.2 Observing the coregulatory process during parent-child interaction
Another hurdle for research to overcome is how assessment methods can utilise precise units
of measurement to capture the dynamics of coregulatory processes. Despite newer
conceptualisations of the parent-child relationship as bidirectional, most observational
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research has focused on the unidirectional influences of parent behaviour on child outcomes.
This is reflected in the predominance of global observation systems in current literature. In
global systems of parent-child interaction, each variable is coded according to a scale or
rating-point system, based on the frequency and quality of the observed behaviour. In this
sense, global systems enable the incorporation of a wide range of content cues to evaluate
the meaning and appropriateness of parental behaviour. For example, Global interaction
scales of dyadic synchrony such as the SGCS (Skuban, 2006), comprise of qualitative
descriptions of the dyad’s reciprocity, shared affect, and mutual focus, treating synchrony as
a global concept. Parental behaviours are coded explicitly in the context of child behaviours
to imply levels of synchrony, but there is no direct measurement of the co-constructed nature
of the dyadic interaction. Moreover, global measures may be subject to the “halo effect”
where the observer’s positive impression of an interaction are driven by certain aspects of
synchrony more so than others (Bardack et al., 2017). Finally, global systems are unable to
objectively tease apart which specific composites of observed behaviour drive global ratings.
Thus, there is a need for methods that can reveal the constellation of interactive behaviours
that best characterise coregulation. The literature confirms that dyadic coregulation captures
an array of interactive processes such as contingency and coordination. However, though on
one hand, the global concepts related to coregulation portray coregulation as a dyadic quality,
the conceptual confusion surrounding global constructs and interactive processes means that
there is no agreement on the specific behavioural patterns that indicate adaptive or
maladaptive coregulation.
One way to measure coregulation involves the use of micro-level systems which code the
onset and offset of observed pre-defined behaviours as they occur, and analytical methods
that represent the patterns of behaviour. Parental behaviour is initially coded irrespective of
the preceding child behaviour, using a predefined set of observable indicators. For example,
in the SPAFF (Shapiro & Gottman, 2004), the ‘Validation’ variable is coded in terms of its
various observable indicators such as ‘verbal agreement’ or ‘head nodding/eye contact’. Thus,
micro- level systems enable the objective evaluation of latent constructs. Micro-coded
analytical methods are predominantly based on statistical approaches, which typically include
frequency counts and durations of specific child and parent behaviours, which are
subsequently used to assess temporal and structural patterns via statistical modelling (Cox,
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1972). Research has suggested that it is important to distinguish between the content of
modalities such as body movement, gaze direction, and facial affect (i.e., ‘what is assessed’);
and the temporal link between social partners’ modalities (i.e., onset and offset, sequential
relations) (Delaherche et al., 2012). Accordingly, moment-to-moment covariation of emotion
over time may provide the basis for the early development of self-regulation through the coconstruction of interactions (Gianino & Tronick, 1985; Tronick, 1989; Tronick & Gianino,
1986). Global systems may be helpful in detecting certain qualities of relationships and have
been shown to reliably predict developmental outcomes (Aoki et al., 2002; Shmueli-Goetz et
al., 2008), yet the growing body of literature informed by DS theory is increasingly evidencing
the utility of identifying patterns in the sequencing of behaviours and emotional responding
(Granic & Patterson, 2006; Lunkenheimer et al., 2020; Stanger, 2019; Guo et al., 2017; Morris
et al., 2018). The adoption of quantitative analytical methods is thus most effective in helping
us understand the structure and organisation of parent-child relationships, particularly, as
this thesis aims to demonstrate, in the context of child social and emotional maladjustment.
For example, the focus on coordination to achieve mutual adaption in the MRO measure
(Kochanka, 1997) and the emphasis on balance of initiations of individual parent and child
communicative actions in Lindsey et al’s (1997) revision of the PARCHISY (Deater-Deckard et
al., 1997), could be incorporated into temporal measurements of coregulation, revealing
unique insights.
1.6.3 Statistical methods
The theoretical shift towards bidirectional perspectives has led to the increasing use of
methods and analytic approaches that can best detect effects. A number of statistical
approaches have been recently used in assessing the dynamics of parent-child interactions.
Sequential analysis has been argued to be a fine-grained statistical approach that, beyond
providing quantitative measures of specific behaviours, can allow us to determine which child
behaviours parents are most likely to respond to as well as which parent behaviours children
are most likely to respond to. Examination of the precursors and consequences of behaviours
means that we can generate hypotheses about why an individual behaves in a particular way
and how the changing environmental context can modify that behaviour (Thompson et al.,
2000).
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Time-series approaches in particular have been suggested to successfully capture both
emotion dynamics and bidirectional influences in the parent-child relationship. Modelling
techniques such as Multilevel Survival analysis (MSA) (Cox & Oakes, 1984; Singer & Willet,
2003) can be useful in measuring both intra-individual and inter-individual processes
(Lougheed et al., 2019). Time-series methods have the advantage of incorporating time more
directly and have been utilised to estimate the degree of influence that parent and child have
on one another’s subsequent emotions and behaviour (Lougheed et al., 2015; Lunkenheimer
et al., 2016). Time-stable characteristics that vary between parent-child dyads can also be
included as explanatory factors of coregulatory patterns. For example, research has shown
that children’s biological predispositions (e.g., temperamental traits) play a role in
maladaptive interactions, and these vulnerabilities increase tendencies towards early
problem behaviour (Maccoby, 2000; Oliver et al., 2014). Aggregate measures of association,
such as Pearson’s r and analyses of variance (ANOVA), can indicate the extent to which
frequencies of two behaviours increase or decrease, or identify subgroups based on
interactive patterns and macro/overall changes in parent-child behaviour. However, they
cannot incorporate the temporal ordering of behaviours as they unfold over time. Advanced
modelling techniques can isolate the effects of one interactive partner on the other, thus
accounting for the interdependent dynamics of the dyadic relationship (Lougheed et al.,
2019). Reliance on correlational and mean-difference statistical tests can only provide
indications of high likelihoods of bidirectional effects but cannot isolate bidirectional effects
from differential stability in individual parent and child characteristics. Thus, this thesis
incorporates microanalytic measures to index dynamic relational processes with modelling
techniques that can situate these processes in the context of child and parent risk factors.
1.7 Emotion coregulation in parent-child relationships: State of the field
Much empirical effort has gone into understanding the development of coregulation during
infancy. Children are thought to develop adaptive behavioural strategies to regulate
emotional arousal early in infancy through recurrent coregulatory experiences; gradually
moving from relying on external regulation to acquiring the ability to self-regulate (Beeghly &
Tronick, 2011; Bornstein & Manian, 2013). For example, the early studies of Feldman (2003)
and Tronick & Gianino (1986) showed that mother-infant coordination was inversely related
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to infant displays of negative emotion and positively related to displays of positive emotion
during interactions, providing early indication of the importance of coregulation for
emotional development. Maladaptive emotion regulation can be seen as intense emotional
experiences or socially unacceptable emotional displays; and has been related to both
internalising and externalising problems (Southam-Gerow & Kendall, 2002). These regulatory
experiences often involve displays of emotional distress and enduring expressions of
emotions such as anger, fear, and sadness (Gilliom et al., 2002; Buss & Kiel, 2011; Compas et
al., 2014). Parents teach children about emotions both explicitly and implicitly through a
range of direct (e.g., instruction) and indirect (e.g., modelling) strategies during day-to-day
interactions (Chaplin et al., 2010; Kopp, 1989; Morris et al., 2007). Parent-infant interaction
studies have also pointed to the importance of dyads being able to flexibly transition between
positive and negative emotional states (Beebe & Lachmann, 1998); thus, conceptualising
emotion dysregulation as also comprising states of rigidity wherein one remains ‘stuck’ in one
emotional state (Cole et al., 1994; Siegel, 2001). Research has also demonstrated that
individuals who have the ability to activate positive emotions during negative experiences,
have more resilience in the face of adversity (Fredrickson et al., 2003). Over time, children
begin to internalise the ability to regulate their emotions independently through these
interactions (Fogel, 1993; Kopp, 1989). While children’s self-regulation capacities become
more sophisticated with age, coregulation continues well into childhood and adolescence,
fostering the formation and maintenance of close relationships (Campos et al., 2011; Fogel,
1993). Thus, parent-child interaction serves as a key context in which researchers can examine
children’s emotion regulation tendencies and the dyadic emotional processes involved in
shaping children’s daily emotional experiences. Despite these interesting links between
coregulation and social and emotional outcomes in early childhood, we are yet to fully
understand the function of coregulation in school-aged children, and particularly in high-risk
children. While the literature is yet to agree on the operationalisation of coregulation, in order
to facilitate the empirical examination of the dynamics of coregulation, this thesis refers to
dyadic coregulation as the contingent coordination of moment-to-moment emotion and
behaviour.
1.7.1 Coregulation and socialisation
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Coregulation in the parent-child dyad is said to comprise the co-construction of socialisation
goals such as taking turns, sharing, and cooperating to reach a collective goal (Hadwin &
Oshige, 2011). In supportive (or positive) emotion coregulation, parents are considered to
respond positively to their child’s positive emotional expressions and respond positively or
neutrally to their child’s negative emotional expressions (Salonen et al., 2005). This may be
reflected in the parent’s ability to discuss emotions in a way that validates the child’s
emotional experiences and help their child learn appropriate emotion regulation strategies
(Gottman et al., 1996). Accordingly, Neumann et al (2010) pointed to links between
supportive coregulation, prosocial behaviour and resilience in children. In unsupportive (or
negative) emotion coregulation, parenting behaviours are predominantly invalidating and
dismissive in response to children’s emotional expressions, disrupting the development of
their child’s regulatory ability. Unsupportive coregulation has been associated with emotion
regulation difficulties and lack of social competence in children (Eisenberg et al., 1996,
Gottman et al., 1996). Findings from Lunkenheimer et al (2007) revealed associations
between parent’s unsupportive emotional responding and child emotion dysregulation and
between parent’s unsupportive emotional responding and teacher- and parent-reported
internalising and externalising problems. The salience of coregulation in children’s daily
interactions with their parents and nonfamilial others thus highlights coregulation as a key
feature of children’s socioemotional development (Cole et al., 2004).
Research has supported the notion that the parent-child dyad is an interdependent emotional
system (Cox & Paley, 2003). An early study by Eisenberg et al (1999) found that children’s
emotion regulation strategies at 6-8 years predicted maternal behaviour at ages 8 to 10,
which in turn predicted children’s emotion regulation at ages 10 to 12. This points to the
bidirectional influences between child emotion regulation and maternal emotion
socialisation. Therefore, parent and child emotional states are a function of their own internal
emotional experiences and each other’s, through mutual interpersonal processes (Butler,
2011). So, just as parent’s reactions to their child’s emotions have the potential to influence
how children internalise self-regulatory behaviour, children’s reactions to parental emotional
behaviour (as well as the child characteristics that foster children’s emotional tendencies),
may in turn influence parental attitudes to child emotion (Greene & Ablon, 2003; Lengua,
2006, Verhoeven et al., 2010). Even more, as parent-child interaction patterns stabilise from
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early childhood to middle childhood, patterns of unsupportive coregulation may enhance
children’s susceptibilities to emotional and behavioural problems (Verhoeven et al., 2010).
For example, a child prone to negative emotionality and difficulty managing their own and
responding appropriately to others’ emotions may elicit harsher responses from their parents
than a child who is more adept at managing their emotions during challenging interpersonal
situations (Eisenberg et al., 2008; Yap et al., 2008). This further asserts the bidirectional nature
of coregulation; reaffirming the central role of the mutual adjustment of emotional
expressions and behaviour in the modulation and regulation of emotional experiences during
interpersonal interactions (Campos et al., 2011; Fogel & Garvey, 2007).
From the age of 3, children increasingly develop the capacity to describe their own and others’
emotions, as well as articulating the causes and consequences of emotions and mobilise them
to achieve goals (Bretherton et al., 1986). This makes early childhood a key period for
examination as children develop the ability to alter their emotional state in response to parent
behaviour (Tronick, 2007). Accordingly, early cross-sectional research demonstrated that
well-regulated (i.e., responsive) parent-child interactions are associated with lower levels of
problem behaviour in early childhood (Harrist et al., 1994; Mize & Petit, 1997). Longitudinal
studies in middle childhood have also pointed to predictive relationships between mothers’
positive and responsive (i.e., temporally coordinated) behaviours and reductions in
externalising problems in children from age 5 to 7 (Cole et al., 2003). Therefore, evidence
points to the adaptive function of coregulatory constructs such as mutuality and temporal
coordination in children’s behavioural adjustment across both small and larger time units.
1.7.2 Parent-child coregulation and children’s adjustment problems
Research has noted that both over-control and under-control of negative emotions can be
maladaptive. Fox and Calkins (2003) argued that the ability to co-activate positive and
negative emotions may be a source of resilience, preventing the need for excessive attempts
to suppress negative emotions when they are elicited. This facilitates the child’s
understanding of internal feelings of distress that provide important information about their
current state and the environment. The degree to which the child is exposed to the
expression of positive emotions in the face of negative events in their caregiving
environments then, may be crucial in developing this capacity. A family’s expression of
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positive emotions during negative events could be particularly important at the start of
middle childhood as this is the time strategies for distress regulation become refined and
stabilise. Gottman’s (2001) notion of ‘emotion coaching’ suggests that parents who do not
ignore or dismiss a child’s distress, but treat negative experiences as opportunities to develop
intimacy, and actively communicate empathy, help their child learn to confront distressing or
challenging experiences with a sense of control and positivity. They actively model the process
of mobilising positive emotion as an adaptive emotional and behavioural response to regulate
stress. This also coincides with Cumberland-Li et al’s (2003) findings wherein maternal
expression of positive emotion mediated the association between maternal negative
emotionality and children’s emotional adjustment.
Tronick’s (1989) early notions of parent-infant coregulation posited that consistent shifts
from maladaptive social exchanges towards mutually adaptive interaction is fundamental in
children’s internalisation of perceptions of the world as a safe place and their caregiver as
emotionally available, fostering a sense of agency in being able to manage distressing
emotional experiences. In contrast, children were considered to be at risk of internalising
problems such as low self-esteem and hopelessness when they were in dyads that struggled
to resolve negative emotional experiences or had limited opportunities to practice adaptive
ways of resolving conflict (Biringen et al., 1997; Tronick, 1989). These children are said to
develop expectations of interactive partners being unresponsive to their signals and
emotionally unavailable. Again, these interactional experiences increasingly become key
contexts in which we can observe children’s active internalisation of self-regulatory abilities
as children move through childhood and their cognitive and attentional skills become more
refined (Kochanska et al., 2001), emphasising the importance of understanding these
processes during this developmental period.
The parent-child relationship has been suggested to play a role in the emergence and
maintenance of externalising difficulties (Granic & Lamey, 2002; Hollenstein et al., 2004;
Verhoeven et al., 2010). Externalising behaviours are said to be typically exhibited during
interpersonal conflicts with parents; with externalising children displaying persistent negative
affect and less likely to engage in active problem-solving (Granic & Lamey, 2002). Research
has further shown that when working together to solve a challenging task, parent-child dyads
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with externalising children tend to perseverate within a limited range of expressed emotions
(Lunkenheimer et al., 2011). Together this suggests that problem behaviour likely emerges
from and become stabilised within the context of inadequate socialisation experiences during
childhood; these experiences may then foster conflict in and disruption of children’s extradyadic interactions (i.e., peer relationships or interactions with teachers). Research has also
linked children’s internalising problems to dysfunctional interactions. In particular,
internalising symptoms have been found to be associated with high levels of parental
rejection and overcontrol (Hudson & Rapee, 2001; Letcher et al., 2009). Reduced emotional
flexibility during mother-adolescent dyadic conflict has also been reported to predict
symptoms of anxiety and depression 5 years later (Van der Giessen et al., 2015). Thus,
common to these adjustment difficulties appears to be regulatory dysfunction facilitated by
rigid responses to environmental changes and a tendency to perseverate in one state (i.e.,
remain ‘stuck’). Over time, these dysfunctional interactions become stable patterns that have
the potential to translate in specific child problems.
1.7.3 Fostering children’s socioemotional functioning through coregulation
The development of self-regulation skills aids children’s coping with interpersonal and
environmental stress. The parent-child relationship is the first and primary context in which
children learn how to cope with stress and coregulate negative emotions. Parent’s supportive
coregulation during distress involves fostering acceptance of and coping with negative
emotion through appropriate guidance (Eisenberg et al., 2008). The Everyday Stress
Resilience model by DiCorcia and Tronick (2013) posits that disruptions or microstressors in
mother-child interactions provide dyads with the opportunity to develop ‘regulatory
resilience’. This resilience represents the dyad’s capacity to effectively manage and regulate
negative or difficult experiences through resolving conflict. Within a developmental context,
this supports the child’s own ability to deal with difficult experiences and successfully regulate
occurrences in interactions outside of the parent-child relationship (Beeghly & Tronick, 2011).
Research has found that parent’s negative affective responses to child negative affect (i.e.,
reciprocation of negativity) are linked to children’s impaired emotion regulation, negative
social outcomes (i.e., low peer acceptance), and misbehaviour (Schultz et al., 2001). Thus,
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children exposed to repetitive patterns of reciprocated negativity may internalise
maladaptive models of conflict resolution, which may in turn lead to more aggressive or
socially unacceptable behaviours in other social contexts (Dodge et al., 2006). Kahen et al
(1994) suggested that these patterns of reciprocated negativity become a stable ‘absorbing
state’, resistant to change.
Parent’s supportive coregulatory behaviour is also said to involve responding to the child’s
goals and autonomous behaviours in a supportive manner (Salonen et al., 2007). Bowlby
earlier suggested that children’s motivational orientations comprise of their autonomous
exploration, curiosity and mastery; and that healthy parent-child attachment fosters
children’s novelty seeking tendencies (Bowlby et al., 1989). This closely maps onto
socialisation practices such as autonomy-supportive parenting. Autonomy-supportive
parenting seeks to promote children’s participation in decision making and independent
problem-solving (Grolnick & Ryan, 1989). Parents who engage in such behaviours, encourage
self-initiation, yet still actively participate in the socialisation process by helping their child
express their own views and achieve their own goals (Grolnick & Apostoleris, 2002). Erikson
(1963) importantly noted that guidance of autonomy contributes to the child’s capacity for
autonomous behaviour, whereas parent’s overcontrol likely restricts children’s autonomy.
Parental overcontrol may function as an unsupportive coregulatory behaviour, wherein
parents exert control in a manner that intrusively restricts/limits the child’s autonomy
(Grolnick & Pomerantz, 2009; Grusec & Davidov, 2007). Intrusion into the child’s decisionmaking and inhibition of the child’s motivation to face or solve problems, are prominent
manifestations of overcontrol (Bögels & Brechman-Toussaint, 2006; Borelli et al., 2014). This
hindrance of independence in developmentally appropriate contexts, may result in children
exerting autonomy indiscriminately or impulsively; further reducing opportunities to develop
adaptive internal systems of regulation. This in turn provides children with little incentive to
engage in positive social behaviours in situations where parents do not monitor them, such
as with peers (Miller et al., 2018) and may foster negative social and emotional outcomes.
Guidance and facilitative behaviours that support children’s social adaptation are said to
contribute to the child’s growing repertoire of regulatory strategies (Sigel et al., 1993). Landry
et al (2000) demonstrated that parents’ autonomy-supporting behaviours with their 2- and
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3.5-year-old children, such as providing choice on a task, was associated with increased task
persistence at 4.5 years. Moreover, Supplee et al (2004) found that mothers’ instructive and
open-ended teaching questions at 3.5 years, predicted better emotion regulation at ages 67. Still, as discussed earlier, child characteristics may elicit different responses from parents.
Eisenberg et al (2010) found that children’s self-regulation at 2.5 years predicted later
maternal teaching strategies, however the reverse was not found. This not only supports the
notion of child development as a bidirectional process, but also highlights the need for further
research on the relationship between maternal teaching/autonomy- supportive behaviours
and children’s regulatory skills. Particularly, further research is needed to ascertain what
emotion regulation tendencies (or coping strategies) in school-aged children might be
facilitated by coregulatory patterns of maternal autonomy support or overcontrol and child
autonomy.
Research has also shown that in well-functioning dyads, mothers regulate their use of
directives (instructional behaviours) according to their child’s moment-to-moment (real-time)
social adaptiveness, demonstrating an accommodation to the child’s developing skills. Yet,
mothers of children with emotional and behavioural problems show a tendency towards
withdrawing less control over time, indiscriminately engaging in over-directive and intrusive
behaviours, denoting an overcontrolling parenting style (Brophy & Dunn, 2002; Pomerantz &
Eaton, 2001). Further, children displaying non-task-oriented behaviour such as taskavoidance or non-cooperativeness, have been found to receive more exaggerated parental
control strategies than more goal- or task-oriented children who are high in autonomy and
task persistence. This indicates that socio-emotionally vulnerable children and those low in
goal-orientation differ from more emotionally resilient children with task-oriented tendencies
in terms of history of parental control and support of autonomy (Skinner & Edge, 2002).
DS researchers have also highlighted the utility of a dynamic and nonlinear approach to child
autonomy and parental autonomy support. Within dyads with emotionally dysregulated
children, bidirectional relationships were found between children’s task-orientation and
parental responding such that, higher levels of non-task-orientation were associated with a
higher likelihood of parents responding in autonomy-limiting or emotionally controlling ways,
and vice versa (Hollenstein et al., 2004). Lunkenheimer et al (2013) also found that mothers’
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temporally contingent autonomy support was associated with reductions in mothers’ selfreported harsh parenting over time. Importantly rather than the overall amount of autonomy
support, the dynamic coordination of autonomy support with children’s positive autonomous
behaviour, predicted lower behaviour problems and reductions in harsh parenting. This
further indicates that dynamic aspects of parent-child relationship may play a critical and
unique role in children’s developing regulatory skills and the development of psychological
dysfunction. Still, the dynamic and nonlinear nature of these behavioural strategies is not yet
fully understood in early childhood, and even less understood in children with emerging
adjustment difficulties that place them at high risk of future neurodevelopmental disorders.
1.8 Factors influencing coregulation
1.8.1 The overlap between self-regulation and motivation
Research has pointed to the interactive contributions of children’s self-regulation and
motivation orientation to child psychopathology. Effortful control, in the context of notions
of emotional reactivity inherent in theories of temperament (Eisenberg et al., 2004; Nigg,
2000, 2006; Rothbart, 2004; Valiente et al., 2003), appears to be interlinked with children’s
motivational systems. Child persistence, beliefs about self-efficacy, interest and goal
orientation have been associated with the ability to initiate and sustain goal-directed activity
(Schunk, 2008). Accordingly, theoretical paradigms have implicated approach-avoidance
motivation in the development of child psychopathology. Gray’s (1991) neurobiological
framework of personality in particular, suggested two motivational systems; a behavioural
approach system (BAS), considered to be responsible for sensitivity to reward cues
(facilitating reward-seeking and approach-oriented behaviour), and a behavioural inhibition
(or avoidance) system (BIS), responsible for sensitivity to threat or nonreward cues
(facilitating suppression or avoidance). Research has pointed to role of these systems in
children’s emotional responding and developmental outcomes. For example, Pekrun et al
(2009) showed that expressions of anger, anxiety, helplessness and shame mediated the
negative association between children’s performance-avoidance goals and poor academic
achievement.
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Gray’s motivation systems closely align with the incentive-response systems proposed by
models of temperament and emotion which stipulate that these approach-avoidance
tendencies reflect involuntary reactions that stem from distinct neural systems (Beauchaine,
2001; Beauchaine et al., 2009; Nigg, 2000). Inherent in both reactive undercontrol of (or
overactivity in) the approach system and reactive overcontrol of (or overactivity in) the
avoidance system, is poor effortful control. Therefore, children’s effortful control capacities
appear critical for controlling impulsive inappropriate approach tendencies (i.e.,
inappropriate reward-seeking, and aggression) and overriding impulses for avoidance (i.e.,
emotion suppression) (Carver et al (2008). Taken together, children’s effortful control,
approach and avoidance systems and the connections between them, appear key in our
understanding of the social and emotional adjustment difficulties that map onto different
neurodevelopmental disorders. What remains to be seen is whether these interactive effects
can be revealed on a micromomentary level (i.e., over the course of seconds); by indexing the
moment-to-moment influence of children’s effortful control on a temporal level we might be
able to more directly assess bidirectional influences between child characteristics and both
parent and child emotional responding. Research is also yet to address how these tendencies
may influence the adaptiveness of coregulatory patterns during parent-child interaction.
1.8.2 Parental psychopathology
As mentioned earlier, the parent-child dyadic system is continuously shaped by the
contributions and interplay of both parent and child characteristics, accordingly, research has
investigated the ways in which mothers’ psychological difficulties impede or disrupt
coregulatory patterns during parent-child interactions. Much of this research has focused on
mothers’ emotional difficulties such as symptoms of anxiety and depression. While research
has begun to examine links between maternal psychopathology and micro-level interactive
processes, this research is still in its infancy. Lougheed and Hollenstein (2016) found
associations between reduced emotional variability (flexibility) and maternal internalising
symptoms. Dix and Meunier (2009) suggested that these dysfunctional interactive patterns
were related to difficulties in selecting appropriate emotional responses, associated with
internalising problems. Tronick and Reck (2009) found longer displays of emotional mismatch
(e.g., lower reciprocations of children’s positive emotion) between depressed mothers and
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their infants, and fewer instances of shifts back into shared positivity. Findings from Reck et
al (2004) also pointed to reduced capacities of depressed mothers to effectively respond to
children’s needs, showing that parents’ own difficulties in managing negative emotions may
impede their ability to model effective ways of coping with distress to their children.
Research has also evidenced associations between parental anxiety and parenting behaviours
during parent-child interactions. Van Bommel et al (2018) found that in comparison to low
internalising mothers, mothers high in internalising problems generally expressed fewer
negative emotions. While they also found no differences in reciprocated negativity between
low internalising and high internalising mothers, they also found that adolescents with low
internalising mothers were more likely to reciprocate their mothers’ positivity in comparison
to adolescents with high internalising mothers, pointing to low receptiveness and attunement
in such dyads. As Cisler et al (2010) suggest, when faced with conflict, anxious parents may
have insufficient resources and skills to negotiate alternative ways of responding which
inhibits the emotional flexibility of their interactions. Dyads with both anxious mothers and
anxious children may also experience reciprocal exchanges that escalate or heighten the
experience of emotions, making it difficult for them to return to an optimal level of emotional
functioning, thus causing them to “get stuck” in dyadic states (Butler & Randall, 2013).
1.8.3 Parenting cognitions
Research has shown that parental emotion-related characteristics such as attitudes towards
emotions and emotion regulation tendencies are associated with engagement in socialisation
behaviours to manage emotional experiences during interactions with their children. For
example, parents with positive attitudes towards emotions, and who are accepting of
emotional expressions, acknowledge and support their children’s emotional experiences.
They are able to actively help their child resolve negative emotions and maintain positivity,
seeing such situations as opportunities for mastery and the child to act independently.
Emotionally dismissive parents tend to minimise emotions, placing little to no value on
healthy expressions of emotion, and may even punish or minimise their child’s expressivity
(Chaplin et al., 2010; Fabes et al., 2001; Eisenberg et al., 1996; Gottman et al, 1996;
Lunkenheimer et al., 2007; McElwain et al., 2007; Morris et al., 2007; Morris et al., 2011;
Shipman et al., 2007).
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These attitudes and beliefs may also stem from parents’ own attachment histories, feeding
into their attachment styles and thus attachment behaviours with their children through the
formation of mental models of relationships. The notion of relational schemas originated
from Bowlby’s internal working model of attachment (Bowlby, 1982). A parent’s or caregiver’s
set of implicit beliefs and attitudes (i.e., cognitions) about the child and the parent-child
relationship guide their actions and responses to interpersonal events, and particularly, their
emotional responding during interactions with their children (Hayes et al., 2001). Underlying
this conception of relational schemata is the notion that we each have a blueprint for our
expectations in relationships; they include beliefs about one’s self within the context of the
relationship and help us negotiate everyday interactions with our social partners (Koerner &
Fitzpatrick, 2002; Honeycutt & Cantrill, 2001). They also enable us to evaluate our own and
others’ feelings and communicative behaviours within this relational context. Thus, it is likely
these mental (internal) representations also play a key role in the dynamics of parent-child
coregulation. Whilst being a macro-level concept, the incorporation of relational schemas into
the study of coregulation may move the field forward in terms of bridging the gap between
macro- and micro-analytical concepts. These interconnections at the methodological level
may also form the basis for future investigation into emotion dynamics and the
developmental trajectory of emotional and behavioural difficulties.
1.9 Concluding remarks, study sample and thesis aims
The processes by which parent and child mutually influence one another’s emotions and
behaviour have been operationalised in a number of ways in the child development literature,
and different terminologies have been used interchangeably. Yet, this literature review has
shown that many of these constructs point to a coregulating (or mutually regulating) dyadic
system. The term parent-child coregulation depicts the parent-child relationship as a dynamic
mutually regulating system that self-organises into stable patterns over time. A better
understanding of parent-child coregulatory processes in early childhood has the potential to
uncover targets for early intervention for child emotional and behavioural difficulties, moving
the field forward. A focus on dynamic coregulatory patterns in high-risk populations provides
new avenues for refining theoretical models and clinical practice. The use of micro-level
analytical methods also facilitates the identification of unique areas of disruption to or
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maladaptiveness of coregulatory processes which may direct clinical efforts, particularly if
they can be used to chart specific interactive profiles that map onto risk of specific
psychological difficulties. While the tools to evaluate micro-level observations of parent-child
interactions may not be able to be directly integrated in clinical practice, such information
may instead serve to elucidate specific observable behaviours or patterns that can be
identified during clinical assessments and used as mechanisms of change for interventions.
1.9.1 Overview of sample
Children’s emotional (i.e., internalising) and externalising (i.e., behavioural) difficulties have
been highlighted as early emerging symptoms of neurodevelopmental disorders (Poulou,
2015), having implications for children’s social and psychological functioning, as well as
academic performance. Yet, such children often do not receive the support they need
(Chavira et al., 2004; Dvorsky et al., 2014), and their mental health needs may not be
recognised until after symptoms have intensified. Over the course of development, these
symptoms become deeply entrenched and more resistant to intervention efforts, suggesting
the need for early examination of these difficulties (Dvorsky et al., 2014). Based on categorical
conceptualisations of psychopathology, the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) is the most widely accepted standard criteria for the classification of
neurodevelopmental disorders (American Psychiatric Association, 2013). Yet, it relies on
behavioural symptoms that emerge later in childhood to diagnosis neurodevelopmental
problems (Sheldrick et al., 2015). Comorbidity between neurodevelopmental problems also
points to heterogeneity within DSM classifications (Hudziak et al., 2007; Nock et al., 2006) as
multiple diagnoses have overlapping symptoms. For example, research has evidenced
comorbidity between anxiety disorders and attention deficit hyperactivity disorder, and
between depression and disruptive disorders (Angold et al., 1999; Axelson & Birmaher, 2001;
Biederman et al., 1996; Costello et al., 2003). These limitations have led to the adoption of
new translational approaches to examining early signs of neurodevelopmental disorders,
such as the National Institute of Mental Health (NIMH) Research Domain Criteria framework
(RDoC) (Casey et al., 2014).
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Central to the RDoC is the conceptualisation of psychopathology in terms of dysfunction in
particular transdiagnostic systems and processes involved in children’s development
(Cuthbert & Insel, 2013) (e.g., poor regulation or modulation of negative emotions).
Impairments in emotion regulation have been implicated in the development of both
internalising and externalising difficulties, including anxiety, depression, and ADHD (Boschloo
et al., 2015; Eisenberg et al., 2000; Gilliom & Shaw, 2004; Hicks & Patrick, 2006; Wernicke et
al., 2019) Central domains with the RDoC include transdiagnostic processes and mechanisms
said to underlie different neurodevelopmental problems: negative valence systems (i.e.,
processes involved in responses to aversive stimuli), positive valence systems (i.e., processes
involved in responses to rewards); cognitive systems and systems for social processes (i.e.,
processes involved in constructing representations of the external environment and
interpretations of others’ psychological states), arousal/regulatory systems, and
sensorimotor systems (Insel et al., 2010; Cuthbert, 2014). Psychological difficulties can arise
from constructs across multiple domains (i.e., cognition, motivation, and social behaviour)
(Shankman & Gorka, 2015). For example, impairment in the socio-cognitive and emotional
processes may be implicated in children’s abilities to select appropriate responses to
emotion-eliciting situations (e.g., fear- and anger-provoking situations) or positive and
negative valance systems may be implicated in children’s approach-avoidance motivational
tendencies (Gray, 1991). Further, these risk processes can differ as a function of environment
(i.e., social context) (Kendler et al., 2008). Consistent with this perspective, this thesis focuses
on social processes and regulatory systems in the context of the parent-child relationship.
The Neurodevelopment Assessment Unit (NDAU)
The present thesis is part of a wider research project by the Neurodevelopment Assessment
Unit (NDAU) at Cardiff University. Targeting primary school-aged children in South Wales
reported to be experiencing emotional and behavioural difficulties, the NDAU aims to, (1)
collect broad assessment data on primary school-aged children with diverse developmental
problems that will enable us to understand the overlapping cognitive and socioemotional
bases of different profiles of children with neurodevelopmental problems, and (2) use this
key information give advice to teachers to facilitate effective strategies that can be put in
place to support the child in school, and inform intervention efforts. Children are referred by
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their classroom teacher or Special Education Needs Coordinator (SENCo) involved in the
child’s support network at school. This referral process involved the child’s teacher or SENCo
reporting on the child’s emotional and behavioural difficulties in the last 6 months using the
Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). A schematic of the referral
process can be found in Appendix 4. Following referral, children and their parents were
invited to the NDAU to take part in two assessment sessions across two days (approximately
3 and 2 hours respectively). During each session, children completed a battery of
computerised and non-computerised tasks designed to measure dimensions of children’s
cognitive, social, and emotional abilities. Parents also completed a number of questionnaires
and interviews assessing their child’s psychological functioning over the last 6 months, and
the quality of the parent-child relationship. Table A5.1 details the tasks completed in each
session (Appendix 5). From October 2017 to January 2020, 281 children (aged 4-9) were
referred by their schools (through classroom teachers and other professionals, including
Special Education Needs Coordinators) and completed all assessment sessions in the NDAU
accompanied by their parents/carers. A subsample of the NDAU study (N = 107) was used for
the empirical study detailed in this chapter and the studies detailed in chapters 3 and 4.
N = 281 children referred for an NDAU assessment
N = 23 uncompleted NDAU assessments
N = 47 NDAU assessment completed with
legal guardian or adoptive parent
N = 8 NDAU assessment completed with
father
N = 19 NDAU assessment commenced
before introduction of tasks used in thesis
N = 77 Unusable video recordings,
incomplete assessment data or missing
questionnaire data

N = 89 children and mothers in study sample for
Chapter 2 (with data for Laboratory task)
N = 100 children and mothers in study sample for
Chapters 3 and 4 (with data for interaction task)
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Figure 1.4 Derivation of samples used in Chapters 2, 3 and 4 of this thesis.

Table 1.3 Demographic information for study samples in Chapter 2 and Chapters 3 and 4.
Sample for Chapter 2

Sample for Chapters 3 and 4

(N = 89)

(N = 100)

Child age (mean)

74 months (range = 51-117)

75 months (range = 51-117)

Child gender (%)

28% girls

29% girls

40

47

65

65

No formal education

13

14

O-levels or GCSE

39

41

A-level/higher education

14

20

University degree

21

19

Postgraduate degree

13

7

White British

83

84

Other European

4

1

Asian

7

9

Afro-Caribbean

4

3

Multi-ethnic/other

2

3

52

48

CAMHS involvement (%)

13

14

Social Services involvement (%)

21

18

Household income
Below £20,000 (%)
WIMD
High deprivation
Maternal education (%)

Ethnicity (%)

Child receiving extra school
support for SEN (Special
Educational Needs) (%)

Note. WIMD: Welsh Index of Multiple deprivation. High deprivation: % in top 2 most deprived
categories by decile.
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1.9.2 Thesis aims
The overall aim of this thesis is to explore self-regulatory and coregulatory patterns of
emotional responding in a sample of children experiencing emotional and behavioural
difficulties and their mothers.
The thesis is split into 4 specific aims covered in Chapter 2, Chapter 3, and Chapter 4:
1. The first aim, addressed in all three chapters, is to ascertain whether micro-analytical
methods can successfully capture the dynamics of emotion and the regulation of
emotion.
2. The second aim addressed, in Chapter 2, is to examine patterns of emotional
responding, specifically, the temporal contingencies between children’s emotional
experiences and regulatory responses to a frustrative nonreward task. It is expected
that the timing of children’s displays of negative emotion will be associated with their
moment-to-moment use of regulatory strategies. Child emotional and behavioural
difficulties, inhibitory control, effortful control, and maternal symptoms of anxiety and
depression are also expected to influence the timing of children’s negative emotion
displays.
3. Chapter 3 addresses the third aim of the thesis: to index the dynamics of socialisation
practices in terms of temporal patterns of coordination and contingency between
mother and child, thus ascertaining whether it is the interdependency with child
emotion that makes these practices adaptive. It is expected that mother’s supportive
and unsupportive coregulatory behaviours will be temporally contingent with
children’s positive and negative emotion displays and will have distinct influences on
the resolution and enhancement of these emotion displays. Child and mother
characteristics are also expected to influence these coregulation patterns.
4. The fourth aim, addressed in Chapter 4, is to investigate the relationship between
broad meta-theoretical constructs of attachment and dynamic coregulatory
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processes. Focusing specifically on maternal narrative coherence (i.e., mental
representations of the child and parent-child relationship), it is expected that
increased recurrence of mothers’ supportive coregulatory behaviour and decreased
recurrence of mothers’ unsupportive coregulatory behaviour will be facilitated by
higher levels of narrative coherence. It is also expected that contingencies between
mothers’ supportive coregulatory behaviour and increased recurrence of children’s
positive emotion displays (and decreased recurrence of children’s negative emotion
displays) will be found in dyads with more coherent mothers. Child effortful control,
autonomous motivation, emotional and behavioural difficulties and maternal
symptoms of anxiety and depression are also expected to have interactive effects with
narrative coherence in predicting coregulation patterns.
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Chapter 2
The role of timing in children’s regulation
of emotional stress
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2.1 Abstract
Objectives. Emotion regulation is considered to be a critical developmental skill in early
childhood, having implications for child adjustment, social functioning and academic
attainment. Yet how children’s regulatory behaviour influences the temporal dynamics (i.e.,
latency and timing) of their emotional expressions is not fully known. This study examined the
dynamics of displays of negative emotion (i.e., anger, frustration) in 100 children (28% female,
mean age = 74 months) during a frustrative nonreward task from the Lab-TAB battery
(Goldsmith et al., 1993). Method. Multilevel Survival Analysis (MSA) was applied to
observational data of child emotion and behaviour to predict the timing of recurring
expressions of frustration/anger, examining the effect of risk factors for negative emotionality
(i.e., child emotional and behavioural difficulties, inhibitory control, effortful control and
maternal psychopathology), and the effect of children’s regulatory behaviour (i.e.,
behavioural avoidance, unfocused distraction, self-resignation, and goal-orientation).
Results. This study found that children’s externalising difficulties and maternal depressive
symptoms were associated with quicker and recurrent displays of negative emotion.
Children’s use of avoidance-based regulatory strategies (i.e., behavioural avoidance), led to
decreased recurrence of negative emotion, while self-resignation led to increased recurrence
of negative emotion. Interactive effects with children’s emotional and behavioural problems
pointed to patterns of emotional responding which were suggestive of a reliance on
avoidance-based behaviours to downregulate negative emotion. Conclusions. In situations
where more goal-related behaviour is required to help children persist in the face of negative
feedback, children with behavioural problems generally display higher levels of frustration
and anger over time, and children at higher levels of both emotional and behavioural
difficulties use avoidance-based strategies to cope with emotional stress.
Keywords: emotion regulation, survival analysis, dynamic systems.
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2.2 Introduction
Chapter overview
This chapter has three goals. First, conceptualisations of emotion and emotion
regulation in the field of developmental psychology are summarised. Second, the dynamic
systems approach to emotion development is explored, highlighting how this framework
informs contemporary methods of assessing emotion and behaviour in real-time. Lastly, this
chapter will examine the dynamic influence of children’s regulatory behaviour on their
negative emotion displays during an emotionally challenging laboratory task. In doing so, this
study illustrates how micro-analytical methods can successfully capture the dynamics of
emotion and the regulation of emotion in school-aged children and extends the current
literature on emotion regulation processes in children with emotion and behavioural
difficulties.
Literature review
The development of emotion regulation
The regulation of emotion, attention and behaviour is thought to play a key role in the
development of child psychopathology. Decades of research efforts have explored the
multidimensional nature of self-regulation in early life, distinguishing between activating
emotions in response to stimuli (Eisenberg et al., 1996) and regulation abilities involving
conscious effort and activation of executive functioning skills (Nigg & Casey, 2005). Emotion
regulation is defined as the ability to control or modulate one’s emotional state in accordance
with environmental demands or the social context in which an emotional response is
triggered (Eisenberg et al., 2011). This definition can also be extended to include the
modulation of one’s emotional state to achieve social adaptation or individual goals
(Eisenberg & Spinrad, 2004). In the face of a challenging or distressing situation, one might
adopt strategies to resolve negative emotional experiences that involve reducing the intensity
of the emotion or expressing the emotion in a manner that is appropriate for the
environmental context or that enables goal attainment.
50

Emotion regulation is considered to be a critical developmental skill in early childhood.
Particularly in contexts outside of the parent-child relationship, such as when children start
school and have to manage their emotions and behaviour independently; children must learn
to cope adaptively in situations eliciting negative emotional arousal and control impulsive
responses that may lead to peer conflicts. As such, emotion regulation has been reported to
play a key role in social, emotional and behavioural outcomes in both typically developing
children and those at early risk of neurodevelopmental problems (Baker et al., 2007; Cole et
al, 2004; Bunford et al., 2016). Specifically, emotion dysregulation has been implicated in a
number of early emotional and behavioural problems, including internalising (i.e., anxiety and
withdrawal) and externalising behaviour problems (i.e., defiance, aggression and
disruptiveness) (Crundwell, 2005).
Emotional regulation and neurodevelopmental disorders
Appropriate expression of emotion has been highlighted as a key aspect of emotion
regulation (Saarni & Crowley, 1990; Thompson, 1994). Differences in children’s emotional
experiences and responses to emotion-eliciting situations has been explored in children with
neurodevelopmental disorders. In situations eliciting responses such as frustration or anger,
typically developing preschool children are able to flexibly use a range of regulatory
strategies, including self-distraction, help-seeking, comfort-seeking, venting, and goaldirected problem solving (Diener & Mangelsdorf, 1999). In contrast, children with
neurodevelopmental disorders such as ADHD and autism have been shown to have a limited
repertoire of strategies for coping with distress and challenging situations (England-Mason,
2020).
Young children with ASD are considered to exhibit difficulties in effortful control (i.e.,
attentional control and inhibiting impulses) (Samyn et al., 2011), which is considered to
facilitate children’s internal self-monitoring and flexibility in activating appropriate strategies
for managing emotion and behaviour (Jahromi & Stifter, 2008; Kopp, 1982; Mathews & Wells,
1999). Jahromi et al (2012) compared negative emotionality, low persistence (i.e., selfresignation) and emotion regulation in high-functioning pre-school children with ASD and
their typically developing peers. They found that while there were no differences in displays
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of facial/bodily expressions of negative emotionality, children with ASD displayed more
intense and longer durations of resignation. Thus, while the children with ASD were able to
activate the inhibitory control processes needed to suppress negative reactivity, they
demonstrated an impaired ability to flexibly adapt their emotional responses and activate
continued persistence (Hill, 2004). In the context of early theories of motivational goals, these
findings may reflect potential differences in approach-motivation. Koegel and Mentis (1985)
earlier suggested that repeated experiences of failure may lead to low motivation, particularly
when faced with tasks involving consistent negative feedback. Thus, while resignation may
not be favourable for goal-completion for typically developing children and be ineffective in
maintaining reduced negativity, it may be used as a way of coping with negative internal
experiences for less goal-motivated children.
Emotion regulation deficits have also been observed in children with ADHD, with studies
reporting high emotional reactivity and lability, and reduced attentional control (Graziano &
Garcia, 2016). Emotion regulation deficits have also been shown to be highly persistent in
children with ADHD, with longitudinal studies reporting associations between emotion
regulation deficits and persistence in ADHD symptoms (Biederman et al., 2012). Further,
Brocki et al (2019) recently found that maladaptive emotion regulation was predictive of a
rise in inattention, while adaptive emotion regulation predicted a decrease in inattention
from preschool to adolescence. These studies demonstrate that poor emotion regulation
skills are prevalent in children with neurodevelopmental disorders and these deficits may be
linked to individual differences in children’s effortful control capacities and motivation
orientation.
Expanding conceptualisations of emotion regulation
Dysregulated children are considered to be at an increased risk of a range of child adjustment
problems such as disruptiveness, poor social functioning and low academic attainment
(Calkins & Mackler, 2011). Accordingly, research has demonstrated associations between
inefficient self-regulation such as low effortful control, regulatory behaviour, and
socioemotional functioning. While well-regulated children who are high in effortful control
are able to flexibly adapt their regulation strategies in response to emotion-eliciting events,
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over-regulated children who also tend to be high in effortful control, may be at elevated risk
of internalising behaviours such as social withdrawal as they typically experience negative
emotions such as fear more intensely and are more likely to perceive social situations as
threatening. Conversely, under-regulated children who tend to have lower levels of effortful
control are considered to show a tendency toward externalising symptomatology (Eisenberg
et al., 2004).
Early theories of children’s emotion regulation also pointed to its functional role in children’s
emotional experiences. Thompson (1994) defined emotion regulation as “the extrinsic and
intrinsic processes responsible for monitoring, evaluating, and modifying emotional
reactions, especially their intensive and temporal features, to accomplish one’s goals”
(Thompson, 1994, p. 27). The emphasis on the regulation of emotion serving to accomplish
one’s goals, characterises emotion regulation processes as both motivational and contextual.
According to Thompson, emotional or behavioural responses such as aggression or sadness
should not be seen as inherently adaptive or maladaptive without consideration of the
situational context and motivational structures at play. For example, Gillom et al (2002) found
associations between toddler’s activation of distraction (i.e., shifting attention away from a
distressing stimulus) and information-seeking, and decreases in anger. Active distraction also
predicted lower externalising problems at age 6. However, in children who perceive situations
where there is a risk of failure as threatening, display of negative emotions such as anger or
fear may accompany engagement in behaviours such as withdrawal or helplessness. For
example, research has shown that when goals are blocked, infants experiencing sadness
display an increased stress response and withdraw from goal pursuit (Lewis & Ramsay, 2005;
Lewis et al., 1992). Thus, whether a regulation strategy is adaptive or maladaptive depends
on its functional role in a particular situational context. In this sense, emotion dysregulation
may concern the use of regulatory strategies that focus emotion onto inappropriate goals,
reinforcing further maladaptive emotional responses or behaviour, and facilitate social and
emotional maladjustment (Ackerman et al., 1998; Cole et al., 1994). Emotion dysregulation
may not merely reflect a lack of regulation, but the inappropriate activation of regulatory
strategies (Cole et al., 1994; Eisenberg et al., 2010).
The role of motivation in emotion regulation
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One key theoretical paradigm that has implicated approach-avoidance motivation in the
development of child psychopathology is Gray’s (1991) neurobiological framework of
personality. In particular, Gray suggested two motivational systems; a behavioural approach
system (BAS), considered to be responsible for sensitivity to reward cues (facilitating rewardseeking and approach behaviour), and a behavioural inhibition (or avoidance) system (BIS),
responsible for sensitivity to threat or nonreward cues (facilitating suppression or avoidance).
Gray’s motivation systems closely align with the incentive-response systems proposed by
models of temperament and emotion in which these approach-avoidance tendencies are said
to reflect involuntary reactions stemming from distinct neural systems (Beauchaine, 2001;
Beauchaine et al., 2009; Nigg, 2000).
These theoretical perspectives point to unique profiles of emotional responding. An
overactive approach system (and underactive avoidance system) is said to be linked to
disruptive behaviour and conduct problems, while an overactive avoidance system (and
underactive approach system) is said to be linked to emotional distress and symptoms of
depression. Hence, we might expect high approach-oriented children to be less aware of the
potential consequences of their actions, disregarding social norms and rules for social
adaptation; while high-avoidance-oriented children (with weak approach orientation) likely
exhibit heightened withdrawal behaviour and low help-seeking (Carver et al., 2008; Nigg,
2006).
The Role of context
Social interactions play a salient role in child social and emotional development; thus, it may
be most appropriate to examine variation in child approach-avoidance motivation within a
social context. For example, research has shown that children’s success in navigating
increasingly challenging social worlds (e.g., developing and maintaining friendships with other
children) may be closely linked to individual differences in sensitivity to social reward and
social punishment (Erdley et al., 1997; Rudolph et al., 2016; Ryan & Shim, 2008). For example,
children sensitive to social reward cues tend to be motivated by a need for social approval,
whereas children sensitive to social punishment tend to be motivated by a need to avoid
negative judgements and social disapproval from others (Rudolph et al., 2013; Rudolph et al.,
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2016; Rudolph et al., 2005; Ryan & Shim, 2008). Accordingly, the imbalance between
approach and avoidance motivations may play a crucial role in children’s social and emotional
adjustment (Asendorf, 1990; Coplan et al., 2006; Rubin et al., 2009).
Links between self-regulation and motivation
The above theories point to the interactive contributions of children’s self-regulation and
motivation orientation to child psychopathology. Effortful control, in the context of notions
of emotional reactivity inherent in theories of temperament (Eisenberg et al., 2004; Nigg,
2000, 2006; Rothbart, 2004; Valiente et al., 2003), appears to be interlinked with children’s
motivational systems. For example, reactive undercontrol of (or overactivity in) the approach
system and reactive overcontrol of (or overactivity in) the avoidance system, both indicate
poor effortful control. Therefore, children’s self-regulatory capacities appear critical for
controlling impulsive inappropriate approach tendencies (i.e., inappropriate reward-seeking,
and aggression) and overriding impulses for avoidance (i.e., emotion suppression and escape)
(Carver et al (2008). Taken together, children’s effortful control, approach and avoidance
systems and the connections between them, appear key in our understanding of the social
and emotional adjustment difficulties that map onto different neurodevelopmental
disorders.
Coping
Aside from emotion regulation being a multidimensional process that involves the active
coordination of emotion and goal-directed behaviour (Thompson et al., 2008), research also
suggests that emotion regulation should be examined in the context of an internal or external
demand such as a stressor or challenge which taps into the process-oriented aspects of
children’s emotional experiences, such as coping (Cole et al., 2004). The conceptual and
methodological overlap between emotion regulation and coping suggests that many of the
conclusions drawn from studies linking emotion dysregulation and psychopathology can also
be applied to conceptualisations of stress and coping (e.g., Aldao & Nolen-Hoeksema, 2010,
Aldao & Nolen-Hoeksema, 2012; Aldao et al., 2010; Webb et al., 2012).
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Coping is an adaptive process involving the regulation of emotion, attention, and other
subsystems that are activated by emotionally distressing internal or external events. It is also
closely linked to the activation of children’s motivation systems described earlier (i.e., BAS
and BIS). These events are appraised as either constituting a threat or a challenge (Lazarus &
Folkman, 1986; Compas et al., 2017), and how they are appraised can determine whether the
strategies employed to resolve emotional stress are approach-based (engagement) or
avoidance-based (disengagement). Approach-based strategies are used to modify or resolve
the stressful event (e.g., problem-solving, and information or support seeking), whereas
avoidance-based strategies are used to avoid the distressing event or stressor (e.g., social
withdrawal, escape, and distraction). Approach-based coping has been associated with
positive adjustment and better social functioning, while avoidant-based coping has been
associated with elevated symptoms of psychopathology (Horwitz et al., 2011; Rafnsson et al.,
2006); particularly externalising behaviour problems (Krattenmacher et al., 2013). An early
review by Compas et al (2001) found consistent associations between elevated internalising
and externalising problems, and use of behavioural avoidance, social withdrawal, selfcriticism, and resignation in response to emotional stress. However, few studies have
examined the use of these strategies in school-aged children and particularly in children
exhibiting emotional and behavioural problems. The cognitive complexity of these strategies
and the autonomous actions needed to employ them may mean that they are not as widely
used in younger age groups or children with particular cognitive and attentional deficits, yet
research has not sufficiently explored this.
Parental risk factors
Research has implicated parental psychological functioning in children’s emotion regulation
difficulties. Lougheed and Hollenstein (2016) found associations between reduced emotional
variability (flexibility) during parent-child interactions and maternal internalising symptoms.
Dix and Meunier (2009) suggested that these dysfunctional interactive patterns were related
to the difficulties in selecting appropriate emotional responses associated with internalising
problems. Tronick and Reck (2009) found longer displays of emotional mismatch (e.g., lower
reciprocations of children’s positive affect) between depressed mothers and their infants, and
fewer instances of shifts back into shared positivity. Findings from Reck et al (2004) also
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pointed to reduced capacities to effectively respond to children’s needs in depressed
mothers, showing that parents’ own difficulty managing negative emotions may impede their
ability to model effective ways of coping with distress with their children. Research has also
evidenced associations between parental anxiety problems and parenting behaviours during
parent-child interactions. Van Bommel et al (2018) found that adolescents with low
internalising mothers were more likely to reciprocate their mothers’ positivity than
adolescents with high internalising mothers. Anxious parents may have insufficient resources
and skills to negotiate alternative ways of responding which inhibits the emotional flexibility
of their interactions with their children. Thus, parental psychological difficulties may hinder
or disrupt children’s development of effective emotion regulation skills, socialising
maladaptive coping behaviour and exacerbating emotional and behavioural difficulties.
Dynamic Systems (DS) theory
Contemporary conceptualisations of emotions consider emotions as dynamic interpersonal
systems. Emotions serve to regulate (i.e., organise and structure) our interactions with the
environment and with others; they evolve dynamically over time, going through cycles where
they emerge, evolve and dissolve (Butler, 2011). Though inherently regulatory in nature,
emotional responses and the behavioural tendencies associated with them are not always
appropriate to the emotion-eliciting context. Therefore, whilst generally serving an adaptive
function, emotions themselves must also be regulated so that the experience of an emotion
does not have a debilitating effect on the efficacy of one’s actions. How we then separate
emotion regulation from the experience of an emotion itself poses questions for the field on
whether current methods are inadvertently tapping into distinct aspects of emotion
regulation (Frijda, 1994; Lougheed, 2020).
Emotion as a construct cannot be reduced to any one of its individual components (e.g.,
expressive behaviour, function, appraisal), rather it is the interrelation between them that
encompasses the emotion system. These components can influence one another and
generate relatively stable patterns of emotional responding through the system’s selforganisation. Theoretical frameworks such as Dynamic Systems (DS) theory argue that an
interrelated multicomponent view of emotion is key to fully capturing its complexity (i.e., how
57

emotions are generated, how emotions develop, and how they transform) (Fogel & Thelen,
1987; Lewis, 2000).
DS theory is a metatheoretical framework comprising of a number of abstract principles that
have been applied to various disciplines (e.g., physics, chemistry, and psychology). One key
argument of DS theory is that emotions can be characterised by their self-organisation at
multiple time scales; thus, our understanding of emotional development must take into
account processes that take place at different time scales if we are to uncover the
mechanisms of developmental change. For example, micromomentary emotions (emotions
occurring on the smallest time scale, i.e., seconds), become long-lasting moods which, when
repeated, form the basis of enduring personality traits. These personality structures in turn
determine our emotional states, gradually forming a self-organising system over the course
of development with its own internal feedback mechanism (Lewis, 2000).
While DS theory comprises a broad number of concepts, the DS concepts relevant to this
chapter include self-organisation, attractors, and feedback loops. Self-organisation is said to
denote the continuous interactions between the subcomponents of a system, the manner in
which they “move together”, and eventually produces relatively stable patterns (Von
Bertanlanffy, 1968). Accordingly, the interactions between these subcomponents are
considered as lower-level processes and the stable patterns they produce are high-level
processes that emerge from these interactions. In terms of child social and emotional
functioning, the constellation of emotions, actions, and thoughts could be said to selforganise into children’s concrete experiences (i.e., states) or patterns of emotional
responding (e.g., coping styles) (De Ruiter et al, 2017).
These higher-order characteristics also reflect another key DS concept, attractors. Attractors
are defined as patterns of emotion or behaviour that pull the emotion system into absorbing
states or interaction patterns. Behaviours can move toward these attractors through the selforganisation of the system and as these attractors occur repeatedly over developmental time,
they eventually stabilise into increasingly predictable traits (Thelen & Smith, 1994). Therefore,
depressive, aggressive and anxious behavioural problems can be seen as attractors that have
emerged over the course of weeks, months or years and stabilised into predictable traits. The
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principle of attractors has produced novel theoretical insights into children’s developmental
problems and has contributed to advances in methodological approaches (e.g., examinations
of the development of antisocial behaviour) (Granic & Patterson, 2006; Dumas et al., 2001;
Granic & Lamey, 2002; Snyder et al., 2003). For example, process-level explanations of
reciprocal antisocial talk (e.g., talk about lying or rule-breaking) between antisocial
adolescents and their prosocial peers conceptualised antisocial talk as an attractor for
antisocial children, but not their prosocial peers (Granic & Dishion, 2003). Instead of
examining differences in total time spent in antisocial talk, the authors examined whether
antisocial adolescents became ‘absorbed’ in antisocial talk over the course of their
interactions with their prosocial peers. They found that antisocial adolescents became
increasingly absorbed in discussions of deviancy, repeatedly returning to these topics, as well
as increasingly spending more time in this pattern. Both antisocial and prosocial adolescents
engaged in talk about breaking rules and deviancy, yet it was the dynamic (moment-tomoment) organisation of their interactions that differentiated them (i.e., repeated
occurrences of antisocial talk in the antisocial youth). Another study by Snyder et al (2003)
also applied the principle of attractors to their examination of emotion regulation in early
childhood. They looked at children’s recurrent displays of anger while interacting with a
parent and demonstrated that children’s frequent and quicker reciprocations of their parent’s
expressions of negativity served as a dyadic attractor, increasing the predictability of this
interaction pattern and making it more resistant to change. Recursive interactions between
the subcomponents of a system are not always uniform, thus, while some components
reinforce others in the same or opposing direction, others may have an inhibiting effect.
These interactions are collectively defined as feedback loops. Interactions between
reinforcing components can lead to rapid growth of traits, whereas interactions between
inhibiting components lead to the stability of these traits in the long-term. This points to the
nonlinear (i.e., dynamic) nature of these processes.
These concepts have been used to model the processes at play in the emergence and
maintenance of normative and non-normative developmental pathways (Prigogine &
Stengers, 1984; von Bertalanffy, 1968). Importantly, they can be used to identify and
repeatedly measure the drivers of change and stability, thus providing developmental
researchers the opportunity to extend analyses beyond descriptions and general ratings of
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displays of emotion and behaviour, to precise examination of the interacting systems and the
subsystems underlying their activation (Thelen, 1989). Put another way, a DS perspective of
development extends our understanding of the developing child beyond the linear processes
described by traditional developmental models which fail to incorporate the self-organising
processes at play (Butler, 2015).
Contemporary approaches to the study of emotion regulation
Child development involves a number of interacting contextual forces providing input into
feedback loops which alter the child’s organisational emotion structures and are in turn
simultaneously altered by the child’s moment-to-moment behaviour (Sameroff, 1975). In this
sense, developmental outcomes (e.g., depression, anxiety and conduct problems) are argued
to arise from recurrent moment-to-moment emotional behaviour embedded within day-today emotional experiences (Fogel, 1993; Thelen & Smith, 1994; van Geert, 1991). We can
therefore use DS approaches to not only illustrate how children move from one emotional
state to another, but also to understand whether the conditions under which these state
changes occur can be adapted to promote healthier behavioural tendencies and reduce
problem behaviour. Still, understanding the reciprocal links between the dynamics of
children’s emotion and behaviour and developmental outcomes requires important
discussions on how we operationalise these developmental outcomes themselves.
Researchers often use developmental outcomes to summarise behaviour at particular points
in time. For example, questionnaire data is often used to classify children as ‘depressed’,
‘anxious’, ‘antisocial’ or ‘hyperactive’. While these measures have been shown to reliably and
validly predict later outcomes across a number of domains of child development (Aoki et al.,
2002; Shmueli-Goetz et al., 2008), they could be argued to be lacking the specificity and
complexity needed to produce theoretically and empirically supported treatments that target
key processes. Using categories based on summary scores at one point in time to represent
the range of child behaviour across different time points likely ignores important information
about what might trigger immediate increases or decreases in emotion and behaviour in realtime (i.e., as it happens).
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Importantly, when a system is changeable it becomes difficult to make predictions about
future outcomes. However, as systems form and become more stable, developmental
predictions can be made and maladaptive patterns can be easily identified and targeted both
accurately and promptly to aid early intervention. Patterns of emotional responding in
children with emotional and behavioural difficulties may crystalise once they reach school
age, making it an optimal period to explore dynamic patterns of emotional responding and
implement interventions.
Contemporary methodologies
The lack of consensus on the conceptualisation of emotion regulation in the developmental
literature has brought about various methodological approaches and paradigms for its
assessment in childhood (Bridges et al., 2004; Hessler & Katz, 2007). For example, attachment
theory emphasises the role of the parent-child dyadic relationship in shaping children’s
emotion regulation (Calkins, 1994; Cassidy, 1994; Carlson & Sroufe, 1995; Waters, et al.,
2010). Researchers assessing the link between stress-related hormones and children’s
emotion regulation have suggested cortisol changes in response to stress-inducing stimuli to
be a key marker of emotion regulation (Feldman et al., 2009; van Goozen, 2015). Traditionally,
researchers have used parent and teacher ratings as indicators of emotion regulation (e.g.,
Rothbart et al., 2001; Rydell et al., 2003; Shields & Cicchetti, 1997; Spinrad, et al., 2006).
Others have used observations of children’s behavioural regulatory strategies and emotional
expressions in response to challenging situations as an index of emotion regulation (e.g.,
Gilliom, et al., 2002). While there is a general consensus amongst developmental researchers,
that observational methods are more optimal, observational data is often collapsed into
global ratings, qualitative descriptions and frequency counts of behaviour. Using static
summary scores to represent temporally rich data may obscure nuanced mechanisms
underlying developmental pathways. A growing body of research informed by the DS
framework illustrates how the dynamic nature of emotions, particularly the interconnected
temporal processes that give rise to stable patterns, are related to psychological functioning,
over and above static scores and outcome measures (Main et al., 2016; Van der Giessen et
al., 2014; Coburn et al., 2015).

61

Age-related differences in children’s cognitive, emotional and behavioural capacities also
make it challenging to devise developmentally appropriate paradigms with which we can
directly measure children’s emotion regulation (Zeman et al., 2007). Various methods of
measurement are used at different ages, making it difficult to draw comparisons across
different developmental periods. In preschool and school-aged children, researchers typically
assess emotion regulation through parent-or teacher-report of regulatory behaviour or
physiological indices of emotion regulation during emotion-eliciting and non-emotioneliciting situations (e.g., Cole, et al., 1996; Eisenberg et al., 2000; Graziano, et al., 2007). There
is a lack of research using methods that go beyond proxy-report and examine how children’s
regulatory strategies function in relation to their emotional experiences, and this is
particularly the case for school-aged children.
Given the established need for more refined methods, the question of what methods can be
used to study the dynamics of emotion and emotion regulation becomes ever more pertinent
to answer in the context of children exhibiting adjustment problems that place them at
greater risk of neurodevelopmental disorders. DS approaches are increasingly being used to
inform contemporary approaches of examining within-person (or intraindividual) emotion
dynamics (Cole et al., 2020; Yang et al., 2019). Accordingly, researchers have used various
statistical methods, particularly time-series methods, to examine the effectiveness of
regulation strategies in resolving (or down-regulating) negative emotional experiences or
enhancing (or up-regulating) positive emotional experiences. These methods are based on
prior work utilising contingency analysis to assess changes in children’s emotional expressions
following the use of regulation strategies (Buss & Goldsmith, 1998). For example, Cole et al
(2017) used ordinary differential equations (a mathematical dynamic modelling technique
used to extract time-varying features to examine self-regulation in 36-month-old children.
They found that children’s strategy use had a temporary dampening effect on displays of
negative emotionality. Recently researchers have used Multilevel Survival Analysis (MSA) to
examine the influence of children’s moment-to-moment use of distraction and bidding to
mothers on the timing of their recurring displays of anger during a wait task. Lougheed et al
(2019) found that occurrences of children’s anger increased in the moments when they used
bidding strategies that focused their attention on the blocked goal (attaining the restricted
item) but decreased in the moments children used distraction. This demonstrates how such
62

statistical approaches can be used to make inferences about the effectiveness of children’s
emotion regulation strategies in real-time; and makes a case for the utilisation of these
methods in studying patterns of emotional responding that are linked to children’s emotional
and behavioural difficulties.
Purpose of the current study
The goal of the present study is to examine the dynamics of children’s moment-to-moment
displays of negative emotion (i.e., frustration, anger) during a laboratory task designed to
elicit emotional stress. Few studies have analysed children’s emotional expressions on a micro
level (e.g., the onset and offset of subcomponents of emotion such as facial expressions and
vocalisations) and few studies have employed methodologies that are appropriate for
examining the temporal relations between emotion and behaviour (i.e., time-series
methods). To meet this aim, multilevel modelling (MSA) will be used to examine observed
regulatory behaviours and children’s concurrent and subsequent expressions of negative
emotion. This study focuses on primary-school-aged children as this age range represents a
key developmental transition: the refinement of children’s cognitive capacities and the
transition to school. By exploring the intraindividual (i.e., within-child) dynamics of emotion
displays and emotion regulation strategies in young children experiencing significant
emotional and behavioural difficulties this study extends the literature on the emotional
development of children at early risk of neurodevelopmental disorders. Research has
demonstrated the role of emotion regulation deficits in the maintenance and exacerbation of
developmental disorders and child psychopathology, however understanding how these
deficits play out in real-time (i.e., as they occur) may uncover organisational features of
children’s emotional tendencies that can be used as potential targets for intervention.
This study seeks to test the following predictions:
1. The timing of children’s recurring displays of negative emotion will be associated with
both child (i.e., emotional and behavioural difficulties, effortful control, inhibitory
control, and goal-orientation) and mother (i.e., maternal symptoms of anxiety and
depression) risk factors.
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2. Children’s regulatory strategies will influence the timing of their negative emotion
displays.
a) Recurring displays of negative emotion will be less likely in the seconds
children use approach-based regulation strategies.
b) Recurring displays of negative emotion will be more likely in the seconds
children use of avoidance-based and cognitive-behavioural regulatory
strategies.
3. The effect of children’s regulatory strategies will depend on the severity of their
emotional and behavioural problems, and effortful control in downregulating negative
emotion.
2.3 Methodology
2.3.1 Ethical statement
The present study was approved by the School of Psychology Research Ethics Committee at
Cardiff University (EC.16.10.11.4592GR). All parents provided signed, voluntary consent for
themselves and their children to participate.
2.3.2 Participants
Participants consisted of 100 young children (28% girls) with a mean age of 74 months (range
= 51 – 117 months) who were part of a larger cohort of 281 children assessed by the
Neurodevelopment Assessment Unit (NDAU). Families were recruited via referrals from
teachers and Special Education Needs Coordinators (SENCos) at local schools in South Wales
for emotional and behavioural problems. Forty percent of the children came from households
with incomes below £20,000. According to UK household income poverty definitions, which
is estimated as income below the threshold of £17,760 (60% of median UK income of £29,600)
(Office for National Statistics, 2019), it is estimated that between 30-40% of families were
living within poverty. Full demographic details can be found in Table 1.3.
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2.3.3 Procedure

Session 1
1. Mother and child complete 1st interaction task (‘Stranger Approach’) following
introduction to NDAU
2. Child completes first battery of NDAU tasks with child tester
3. Mother completes parent assessment (including questionnaire measures and Five
Minute Speech Sample) with researcher
4. Mother and child complete 2nd interaction task (‘Etch-A-Sketch collaborative
play’)
5. Child receives certificate and a prize for completion of tasks

Session 2
1. Child completes second battery of NDAU tasks with child tester (including
‘Impossibly Perfect (Blue) Circles’ task)
2. Mother completes parent assessment (including questionnaire measures) with
researcher
3. Child receives certificate and a prize for completion of tasks

Figure 2.1 Procedural details for NDAU assessment sessions.
The full NDAU assessment involved a combination of computer-based and non-computerbased tasks for children, observational methods for mother-child interaction tasks, and an
interview and questionnaires for parents. At the end of each assessment session, children
were rewarded with a prize and parents were reimbursed travel expenses. Figure 2.1 provides
procedural details for the full assessment. A summary report providing feedback on the child’s
performance in the tasks was subsequently sent to the referrer at the child’s school, with
instructions for a meeting to take place with the child’s parent to feedback the details of the
report and discuss the suggested strategies and advice for interventions. A full list of tasks
included in the assessment can be found in Appendix 5.
Data from 2 tasks were used in this study: The NIH Toolbox Flanker task (measuring inhibitory
control and executive attention) and the ‘Impossibly Perfect (Blue) Circles’ (an emotionally
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challenging task measuring emotion regulation). Data from 3.30 minutes of the ‘Impossibly
Perfect (Blue) Circles’ task were extracted for analysis. Child displays of emotion and
behaviour during the task were video recorded for later analysis. Time codes (i.e., onsets and
offsets of emotion displays and behaviours) were extracted via Mangold INTERACT 18.1
(Mangold, 2017). Mothers also separately completed measures of child adjustment (i.e.,
emotional and behavioural difficulties).
2.3.4 Measures
Observed child emotion regulation
Impossibly Perfect Circles (Laboratory temperament assessment battery; Goldsmith et
al., 1993)
Table 2.1 Description of “Impossibly Perfect (Blue) Circles task.
Lab-TAB episode

Description

Impossibly Perfect
(Blue) Circles

Elicits frustration/anger and
perceptions of self-inefficacy
through repeated negative
feedback about child’s drawing
of a circle. The child is
instructed to make repeated
attempts at drawing the
“perfect” circle with no
guidelines on how it should be
drawn

Child expressive
behaviours
Negative emotions
(e.g., anger,
frustration, sadness)

Child coping
behaviours
Non-goal-oriented
Avoidance-based:
Behavioural
avoidance, unfocused
distraction
Cognitivebehavioural:
Helplessness (Selfresignation)
Goal-oriented
Approach-based:
Help-seeking

Note: Based on Provenzi et al (2017)

Children’s emotion regulation skills were observed during an emotionally challenging task
from the Lab-TAB battery, the “Impossibly Perfect (Blue) Circles”; a task designed to elicit
frustration or distress and enables observations of child persistence in response to negative
feedback from an adult (further details are in Appendix 6). During this task, the experimenter
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repeatedly asked the child to draw a “perfect” circle and critiqued each circle the child drew
in a neutral tone. Critiques were specific and did not provide any information on how to draw
the perfect circle (e.g., “That one is too pointy”, “That one is not round”). After 3 ½ minutes,
the experimenter praised the child’s last drawing before ending the task.
The child’s facial expressions and verbal and non-verbal behaviour were coded using a coding
system based on Provenzi et al (2017). The coding system was used to record the occurrence
(i.e., onset and offset) of child emotional expressions and regulatory behaviour by applying
mutually exclusive and exhaustive coding categories in real-time over the course of the task
period. Coders were trained extensively to a criterion of 80% agreement before proceeding
onto observation recordings derived from the participants in the current study. Weekly
meetings were undertaken to minimize observer drift. Two members of the coding team
independently coded 14% of the video recordings to assess coder agreement and were blind
to which recordings were used to assess reliability. Disagreements were discussed at the
weekly meetings and where needed, recordings were reviewed by both coders and
subsequently recoded so that sufficient agreement was attained. Time-unit kappa was used
to examine inter-rater agreement between pairs of time units in the GSEQ program (GSEQ5.1
program; Bakeman & Quera, 2011). A 3-second time tolerance was used, thus agreement
occurred if a code was assigned by the first coder 3 seconds before or after the same code
was assigned by the second coder. Reliability analyses indicated excellent agreement (93 94%) with a time-unit kappa falling between 0.81 - 0.83.
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Table 2.2 “Impossibly Perfect (Blue) Circles” coding scheme.
Behavioural code
Negative emotion
Facial expressions
Physical protest
Verbal protest
Not waiting for feedback
Aggressive drawing
Regulatory strategy
Avoidance-based
Verbal defiance
Physical defiance

Verbal redirecting
Physical redirecting

Example
Anger
Throwing paper, slamming table
Grunts, angry sighs
Continuously drawing circles
Jabbing pen into paper or table

Verbally refusing to follow instruction, off-task talk to take
control
Not drawing a circle, colouring in same circle even after
being told to “try again”
Refusing to draw
Turning sheet over continuously
Off-task talk to distract from task
Averting gaze away from task; Off-task movements to
distract from task (e.g., pointing to objects, picking up
objects, moving away from table, getting up from chair)

Cognitive-behavioural
Physical resignation
Verbal resignation
Self-criticism

Slumping, hand on face, crying
Whining, sighs
Critical statements- “I can’t do it”

Approach-based
Asks how perfect circle is drawn

“What does it look like?”

Control codes
Looks at experimenter
Waiting for feedback
Asks to turn sheet
Experimenter negative feedback
Experimenter positive feedback

Gaze directed toward experimenter

Criticisms
Praise

Child emotion displays
Categories labelled child “negative emotion” were defined by combining codes of anger and
protest, not waiting for feedback, and aggressive drawing.
Child regulatory strategy
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Categories for regulatory behaviour reflected the appropriateness and productivity of the
child’s behaviour in the context of the task; whether it was directed towards the goals of the
task (i.e., task-focused) or inappropriate to the goals of the task. These included strategies
that were avoidance-based (i.e., behavioural avoidance, unfocused distraction), cognitivebehavioural (i.e., self-resignation), and approach-based (i.e., help-seeking). Coded data
extracted from Mangold INTERACT files were transformed into dichotomous variables which
indicated whether negative emotion and each regulatory behaviour had or had not occurred
in each second of the task.
Child effortful control
Different instruments have been used to measure effortful control in early childhood,
including parental report (e.g., the Children’s Behaviour Questionnaire (CBQ; Rothbart et al.,
2001) which provide global measures of children’s self-regulation and laboratory tasks (e.g.,
Effortful Control Battery) (ECB; Kochanska et al., 2000) which provide more state-like indices
of children’s effortful control, but vary in terms of which aspects of effortful control they tap
into. From a DS perspective, the child’s ongoing emotional state may be key, and the duration
of a child’s emotion display has been suggested to reflect the child’s self-regulatory ability,
i.e., the ability to inhibit (or down-regulate) an emotion once it is initiated and displayed, as
well as how long this down-regulation lasts. On this basis, the more time and effort a child
needs to down-regulate an emotion display, the shorter the length of time till the next
recurrence of this display (Snyder et al., 2003; Gardner et al., 1993). For the purposes of this
task, effortful control was indexed by the duration of negative emotion across the task period
(i.e., children’s ability to resolve negative emotional states once they have been activated and
sustain this downregulation over time). Longer durations indicated poorer effortful control,
illustrating a depletion of the children’s regulatory capacity- causing regulatory failure.
Executive Attention
NIH Toolbox Flanker Inhibitory control & Attention task (Weintraub et al., 2013)
The NIH Toolbox consists of brief assessments of motor, cognitive (executive functioning and
self-regulation), sensory and emotional skills in individuals aged 3-85 years. The Flanker Task
69

was used as a direct measure of inhibitory control in the context of selective visual attention.
During the task, children were shown a line of fish and a line of arrows pointing in different
directions. Children were instructed to choose the button on the touch screen which
corresponded to the direction in which the middle fish (or arrow) was pointing. Children’s
responses were recorded by the touch screen monitor. A composite computed score was
derived from a combination of the accuracy score (number of correct responses) and reaction
time score and ranged from 0 to 10. The Flanker task has been shown to have excellent
developmental sensitivity across childhood, excellent test-retest reliability (ICC = .92, 95% CI
= .86 –.95) and good convergent validity with corresponding validation instruments such as
the WPPSI–III Block Design and D-KEFS Inhibition measure (Zelazo et al., 2013).

Figure 2.2 Example item from the NIH Toolbox Flanker task.
Child emotional and behavioural difficulties
Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997).
The Strengths and Difficulties Questionnaire (SDQ) is a 25-item screening questionnaire for
behavioural difficulties in children and young people aged 3-16 years. Mothers were
instructed to rate their child’s behaviour in the last 6 months across these items on a 3-point
Likert scale (0 = not true; 1 = somewhat true; 2 = certainly true). The questionnaire consists
of 5 subscales (emotional symptoms, hyperactivity/inattention, conduct problems, peer
problems, and prosocial behaviour). A total difficulties score comprising the comprising the
first four subscale scores was computed. This score indicates the extent of a child’s
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socioemotional and behavioural difficulties. Additionally, a broader internalising subscale
(combination of the emotional and peer problems subscales) and an externalising subscale
(combination of the conduct problems and hyperactivity subscales) were computed. These
broader subscales were categorised according to cut-off points recommended by Goodman
et al (2010), indicating a high/very high score (9 out of 20 for the internalising subscale and
12 out of 20 for the externalising subscale). In instances where there were missing items, scale
means were calculated from the remaining valid items regardless of the proportion of
missingness for the scale. Good discriminative validity has been reported in typical and highrisk children (Goodman, 1999; Mullick & Goodman, 2001) and the SDQ has been shown to be
effective in screening for psychiatric disorders in community samples (Goodman, 2001). Table
2.3 reveals that over half of the participants had high/elevated emotional and behavioural
difficulties, highlighting relevance of this sample and the general study to literature on
children with emerging psychological difficulties on the pathway to developing
neurodevelopmental problems.
Table 2.3 Prevalence of emotional and behavioural difficulties in the sample.

Internalising
Externalising
Total problems
Note: % of children.

Low/average

High/elevated

68
40
42

32
60
58

Maternal psychopathology
Hospital Anxiety and Depression Scale (HADS, Zigmond & Snaith, 1983).
The Hospital Anxiety and Depression Scale is a 14-item brief screening measure designed to
assess symptoms of anxiety and depression in non-psychiatric populations, identifying
individuals at elevated risk for anxiety and depressive disorders. Scores range from 0-21, with
scores from 8-10 indicating borderline or abnormal levels and scores from 11-21 indicating
abnormal levels warranting clinical assessment. To address missing items, scale means were
calculated from the remaining valid items. Data was considered missing in instances where
data was missing for more than 20% of items. This measure has been shown to have
sensitivities of 82% and 70%, and specificities of 94% and 68%, for depressive and anxiety
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disorders respectively (Barczak et al., 1988). A Cronbach’s alpha of 0.83 for anxiety and 0.82
for depression has also been reported (Bjelland et al., 2002).
2.3.5 Data analysis
Before examining associations between the aggregated variables (durations of real-time
emotion and behaviour) and child and parent risk factors, the distributions of the variables
were explored. Duration variables for negative emotion, self-resignation, behavioural
avoidance, unfocused distraction, and help-seeking were found to be non-normally
distributed and so were log transformed. Pearson’s correlations were then conducted to
establish associations between these macro-level indices of emotion and behaviour and child
and parent risk factors.
Statistical modelling of children’s negative emotion displays
Statistical analyses were conducted in R (R Core Team, 2019) based on methods used by
Lougheed et al (2019). Multilevel survival analysis was used to analyse children’s displays of
negative emotion in real time. MSA models the timing and transitions among emotional and
behavioural states to generate a likelihood of a given emotion or behaviour over the course
of the observation period. These time frames consist of periods in which an individual is “at
risk for” (not currently) experiencing the emotion or behaviour of interest. Once the emotion
or behaviour occurs, the clock resets, meaning the length of the time frames between the
displays or expressions of emotion or behaviour vary. Thus, MSA has the advantage of being
able to incorporate the durations of states (Lougheed et al., 2019).
MSA can be used to examine the effects of time-varying covariates (i.e., factors that change
over the course of the task) and time-invariant covariates (i.e., factors that do not change
over the course of the task) on the occurrence of emotional and behavioural states. In the
current study, the effects of both time-varying (i.e., regulatory strategy) and time-invariant
covariates (i.e., emotional and behavioural difficulties, inhibitory control, goal-orientation,
effectiveness of effortful control, and maternal symptoms of anxiety and depression) on the
occurrence of children’s repeated displays of negative emotion over the course of the task
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were examined. Moment-to-moment negative emotion was conceptualised as recurring
events as these states can be expressed repeatedly and also have the advantage of increasing
the power to detect effects. The timing of recurrent events can provide insight into the
dynamic nature of regulatory processes, yet only a few studies have examined recurrent
emotional and behavioural states in observational data (Dagne & Snyder, 2011; Lougheed et
al., 2015; Snyder et al., 2003; Lougheed et al., 2019).
A continuous time approach was applied to the transformed coded data. Semi-parametric
methods (Cox Regression models) were used rather than parametric or non-parametric
approaches as this was deemed most suitable for incorporating both time-invariant and timevarying covariates (predictors) into the model and because the distribution of event times
was not known prior to analysis (Cox, 1972; Stoolmiller & Snyder, 2014; Singer & Willet, 2003).
Repeated events occurring within the same individual tend to be correlated, thus breaking
the assumption of independence of events. To rectify this, a random effect (frailty model) was
introduced (Wienke, 2014; Lougheed, 2019).
Prior to fitting the survival models, the data were examined for censoring. Censoring occurs
when the event times are unknown because the event did not occur within the observation
period (Allison, 1984). Right censoring occurs when the observation period ends before the
event occurs for an individual. The data were checked for right censoring for participants who
did not express negative emotion before the end of the task. The end of the task period (i.e.,
duration of task – 215 seconds) was used as the time to event for censored children.
The baseline hazard model (predictors excluded) was fitted to the data to obtain the baseline
hazard function, illustrating how the hazard rate changes as a function of time while the
participant is “at risk for” the event. Next, the predictors were added to the model to test the
hypotheses. The coxph() function in the R package survival was used to fit all models
(Therneau, 2015). The model fit and diagnostics were examined prior to interpreting the
results. The data for were found to not violate the proportional hazards assumption and
likelihood ratio tests for each model were significant indicating that each model fit the data
better than the unconditional models. To interpret the results of the hazard models, the
parameter estimates were transformed into hazard ratios which indicate the effect size.
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Higher hazard rates indicate shorter latencies until event occurrence, meaning on average,
more events will occur per time unit.
Separate models were used to test each of the research questions. Hazard rates were used
as individual parameters and converted (exponentiated) into hazard ratios for ease of
interpretation. This indicated the ratio of the hazard rate for a one-unit increase of the
covariate relative to the hazard rate without that increase (i.e., the likelihood relative to a
constant value of 1). A value of more than 1 indicated the event was more likely to occur, and
a value of less than 1 indicated the event was less likely to occur.
The models examined:
1. The association between child and mother risk factors and the time until recurrent
displays of negative emotion.
2. Within-child changes in displays of negative emotion
a) The effect of each regulatory strategy (i.e., avoidance, unfocused distraction, selfresignation, and help-seeking) in downregulating (i.e., resolving) or upregulating
(i.e., enhancing) child displays of negative emotion.
b) The influence of child emotional and behavioural difficulties and effectiveness of
effortful control in downregulating (i.e., resolving) negative emotion.
2.4 Results
The findings are presented in several sections. First, descriptive statistics of child displays of
negative emotion and use of regulatory behaviours are provided. The second section
describes associations between time-invariant child and mother risk factors and the time to
recurrence of children’s displays of negative emotion. Lastly, the influence of the child’s
moment-to-moment regulatory behaviour (time-varying factors) on the time to recurrence of
children’s displays of negative emotion is described.
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Descriptive statistics
Before reporting the results of the recurrent-events Cox Regression model for time to displays
of negative emotion, descriptive statistics on the key variables were examined. The average
durations at which children displayed negative emotion and their strategy use are displayed
in Table 2.5. An examination of these aggregates revealed that almost all children (91%)
experienced negative emotion during the task. While only 11% of children engaged in
approach-based (i.e., help-seeking- asking how a perfect circle is drawn), most children
employed behavioural avoidance (81%) and self-resignation (75%). Due to the low rates of
help-seeking amongst the sample, children’s goal-orientation was used as a measure of
approach, indexed as latency to non-goal-oriented behaviour (i.e., avoidance, unfocused
distraction, and self-resignation).
Table 2.4 Means and standard deviations for child and parent factors.

Child internalising problems
Child externalising problems
Child inhibitory control

M

SD

Range

6.51
11.97
4.38

3.88
4.18
2.03

1-20
0-17
1-9

Maternal anxiety
7.15
3.68
0-17
Maternal depression
4.27
2.86
0-10
Note: SDQ: Child internalising problems (Emotional and Peer problems subscales), Child externalising
problems (Conduct and Hyperactivity subscales). HADS: Maternal anxiety and Maternal depressionNormal (0-7), Borderline (8-10), Abnormal (11-21).

Table 2.5 Descriptive statistics for child emotion displays and regulatory behaviour.
Mean
duration
(SD)
Negative emotion
Anger/frustration
Regulatory behaviour
Behavioural avoidance
Unfocused distraction
Resignation

22.48
(19.63)
20.18
(30.21)
5.47
(11.51)
13.47
(14.40)

Number of episodes
Mean
Minimum
(SD)
7.41
(4.79)

1

Maximum

% of
children

28

91
81
56
75

75

Help-seeking

0.47
11
(1.63)
Note: SD: Standard deviation. No significant effect of gender or age on regulatory behaviour.
Significant effect of gender on overall display of negative emotion (t(78) = 3.04, p = .003.

Bivariate correlations
The results can be seen in Table A1.1 (Appendix 1). Significant correlations were found
between total number of episodes of negative emotion and children’s externalising
difficulties (r = .226, p = .034) and maternal depression (r = .411, p = .002). Duration in negative
emotion was also positively associated with maternal depression (r = .336, p = .021). An
inverse correlation was found between duration of behavioural avoidance and inhibitory
control (r = -.247, p = .049). No significant associations were found between child internalising
difficulties and any of the risk factors.
Primary analyses
Effect of child emotional and behavioural difficulties, effortful control, maternal
psychopathology, and children’s goal-orientation on timing of negative emotion displays
Cox Regression models revealed that children’s externalising difficulties were significantly
associated with shorter latencies until subsequent episodes of negative emotion (hazard rate
= 0.05, standard error (SE) = 0.02, p = .012), generating a hazard ratio of 1.05. This indicated
that recurrence of negative emotion was more likely in children showing higher externalising
difficulties. No association was found for children’s internalising difficulties (hazard rate =
0.01, standard error (SE) = 0.02, p = .800).
Goal-orientation was also found to be significantly associated with the time to recurrence of
negative emotion (hazard rate = - 0.003, standard error (SE) = 0.002, p = .032), generating a
hazard ratio of 0.99. This indicated that children who took longer to engage in non-goaldirected behaviour were less likely to express negative emotion. Further, the findings also
revealed that maternal depressive symptoms were associated with shorter latencies until
subsequent episodes of child negative emotion (hazard rate = 0.11, standard error (SE) = 0.05,
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p = .012), generating a hazard ratio of 1.12, whereas no association was found for maternal
anxiety (hazard rate = 0.01, standard error (SE) = 0.04, p = .860). As such, the results indicated
that children of mothers with higher depressive symptoms were more likely to exhibit
recurrent displays of negative emotion. Interestingly, there was no association between
recurrence of negative emotion over time and levels of inhibitory control (i.e., executive
attention) (hazard rate = 0.03, standard error (SE) = 0.05, p = .510).
Table 2.6 Hazard rate estimates for child negative emotion by risk factor.
Predictor

Estimate

Standard
Error

p

Hazard Ratio

95% CI of Hazard Ratio

Externalising
0.05
0.02
.012
1.05
[1.00, 1.10]
difficulties
Internalising
0.01
0.02
.800
1.01
[0.96, 1.05]
difficulties
Inhibitory
0.03
0.05
.510
1.03
[0.94, 1.13]
control
Goal
-0.004
0.001
.032
0.99
[0.99, 1.00]
orientation
Maternal
0.01
0.04
.860
1.01
[0.94, 1.08]
anxiety
Maternal
0.11
0.05
.012
1.12
[1.00, 1.22]
depression
Note: Estimate: Hazard rate. SDQ: Child internalising problems (Emotional and Peer problems
subscales), Child externalising problems (Conduct and Hyperactivity subscales). Inhibitory control: NIH
Toolbox Flanker task. HADS: Maternal anxiety and Maternal depression- Normal (0-7), Borderline (810), Abnormal (11-21). Goal orientation denotes latency to first expression of avoidance, unfocused
distraction, or self-resignation.

Interactive effects of regulatory strategy, child emotional and behavioural difficulties, and
effortful control on timing of recurrent negative emotion displays
Next, Cox Regression models were used to test whether children’s emotional and behavioural
difficulties influenced the effect of children’s strategy use (i.e., moment-to-moment
regulatory behaviours) on the timing of their recurring displays of negative emotion;
specifically, whether negative emotion was more likely when children were avoidant, used
unfocused distraction, or were self-resigned compared to seconds they were not, and
whether this depended on the extent of children’s emotional and behavioural difficulties and
effortful control. The results are displayed in Table 2.7. Avoidance (hazard rate = -0.71,
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standard error (SE) = 0.29, p = .016, hazard ratio = 0.49) was associated with reduced
likelihood of subsequent displays of negative emotion, while no significant effect was found
for unfocused distraction (hazard rate = 0.12, standard error (SE) = 0.47, p = .790). Thus,
children were less likely to display negative emotion in the seconds they were avoidant, than
in the seconds they were not. As expected, self-resignation was marginally associated with
increased likelihood of recurrent displays of negative emotion (hazard rate = 0.33, standard
error (SE) = 0.22, p = .120, hazard ratio = 1.39). This indicated that recurrent negative emotion
displays occurred in the seconds children were resigned.
Table 2.7 Hazard rate estimates for child regulation of negative emotion.
Predictor

Estimate Standard
Error

p

Hazard Ratio

95% CI of
Hazard Ratio

Avoidance
Distraction
Self-resignation

-0.71
0.12
0.33

0.29
0.47
0.22

.016
.790
.120

0.49
1.13
1.39

[0.28, 0.88]
[0.45, 2.82]
[0.91, 2.13]

Internalising difficulties x
Avoidance
Distraction
Self-resignation

-0.12
-0.26
-0.02

0.07
0.18
0.04

.092
.140
.580

0.89
0.77
0.98

[0.77, 1.02]
[0.55, 1.09]
[0.90, 1.06]

Externalising difficulties x
Avoidance
Distraction
Self-resignation

-0.24
-0.001
-0.06

0.09
0.14
0.06

.008
.990
.320

0.79
1.00
0.95

[0.66, 0.94]
[0.77, 1.30]
[0.85, 1.06]

Effortful control x
Avoidance
Distraction
Self-resignation

0.03
-0.11
-0.01

0.04
0.12
0.03

.510
.390
.840

1.03
0.90
0.99

[0.94, 1.12]
[0.71, 1.15]
[0.93, 1.05]

Note: Estimate: Hazard rate.
No avoidance
Avoidance
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Figure 2.3 Likelihood of anger/frustration during activation/no activation of behavioural
avoidance. Higher hazards indicate increased risk of negative emotion.

No resignation
Resignation

Figure 2.4 Likelihood of anger/frustration during activation/no activation of self-resignation.
Higher hazards indicate increased risk of negative emotion.
These patterns in emotional responding were further examined by interactive effects with
child emotional and behavioural difficulties, and effectiveness of effortful control, to ascertain
in which children these patterns were prevalent. A significant interaction was found for
children’s externalising difficulties (hazard rate = -0.24, standard error (SE) = 0.09, p = .008,
hazard ratio = 0.79) and use of behavioural avoidance and a marginally significant interaction
effect for internalising difficulties (hazard rate = -0.12, standard error (SE) = 0.07, p = .092,
hazard ratio = 0.89), Thus, at higher levels of internalising and externalising problems,
recurrent displays of negative emotion were less likely when children were avoidant. While
there was a trend towards reductions in negative emotion when children at higher levels of
internalising difficulties used unfocused distraction (hazard rate = -0.26, standard error (SE) =
0.18, p = .140, hazard ratio = 0.77), no significant interactive effect was found between
children’s internalising difficulties and self-resignation (hazard rate = -0.02, standard error
(SE) = 0.04, p = .580, hazard ratio = 0.98). No significant interactions were found between
effortful control and behavioural avoidance (hazard rate = 0.03, standard error (SE) = 0.04, p
= .510, hazard ratio = 1.03), between effortful control and unfocused distraction (hazard rate
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= -0.11, standard error (SE) = 0.12, p = .390, hazard ratio = 0.90) or between effortful control
and self-resignation (hazard rate = -0.01, standard error (SE) = 0.03, p = .840, hazard ratio =
0.99).
2.5 Discussion
The aim of this study was to examine the dynamics of children’s recurring displays of negative
emotion (i.e., frustration/anger) and the influence of children’s use of regulatory/coping
strategies during an emotionally challenging blocked-goal task. Multilevel Survival Analysis
was used to test predictions that, (1) child and maternal risk factors would be associated with
the timing of children’s expressions of negative emotion, and (2) children’s strategy use would
either resolve or enhance displays of negative emotion depending on whether the strategy
was adaptive/approach-based or maladaptive/avoidance-based. Associations with children’s
internalising and externalising problems and effortful control in downregulating negative
emotion were also examined.
Associations among macro-level indicators of emotional responding
Bivariate

correlations

revealed

significant

associations

between

parent-reported

externalising behaviour (i.e., disruptiveness and anti-social tendencies) and total episodes of
negative emotion. Given that 60% of mothers rated their children as showing elevated
behavioural difficulties on the SDQ, this finding implies that, children with significant
maladjustment exhibit recurrent expressions of negative emotion in response to emotional
stress, specifically, when goals are blocked. It also shows that even in the presence of
unfamiliar others, such children have difficulty controlling their anger/frustration.
Interestingly, no significant association was found for children’s internalising symptoms. This
could be due to the majority of children (68%) being rated as close to average/slightly raised
for internalising difficulties. Significant associations were found between total episodes of
negative emotion and maternal depression (i.e., more episodes of negative emotion in
children of depressed mothers), as well as between inhibitory control and duration in
behavioural avoidance (i.e., less recruitment of avoidant behaviour in children more
proficient in controlling attentional resources). It is important to note that no associations
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were found between aggregates of children’s strategy use (i.e., duration) and duration in
negative emotion, suggesting a lack of sensitivity of macro-level aggregates in picking up
variation in real-time emotion and behaviour.
Micro-level indicators of emotional responding
Significant time-invariant effects were found for children’s externalising difficulties, goalorientation, and maternal depressive symptoms in predicting the timing of children’s displays
of negative emotion. Higher externalising problems were associated with shorter latencies to
recurring negative emotion, while children’s goal-orientation (i.e., latency to engagement in
non-goal-directed behaviour) was associated with decreases in recurring displays of negative
emotion. Goal-orientation may be more critical in buffering children against perseveration in
negativity. Interestingly, inhibitory control (i.e., executive attention), was associated with
increases in child negative emotion displays. On a macro-level, inhibitory control may
generally decrease risk of perseveration in reflexive strategies like avoidance over longer
periods, however on a micromomentary scale (second-to-second), adaptive activation of
children’s motivational systems (oriented towards adaptive goals) may be required for the
downregulation of negative emotion.
Significant associations were also found between maternal depressive symptoms and shorter
latencies to recurring displays of negative emotion; thus, children of mothers with elevated
levels of depression had quicker and more frequently occurring displays of negative emotion.
This is not surprising given the reported links between maternal depressive symptoms and
reduced maternal responsiveness, as well as a general unavailable parenting style and failure
to model effective ways of coping with distress or challenges to offspring (Bugental et al.,
2003; Dix et al., 2004; Sturge-Apple et al., 2006). Poorer emotion regulation in depressed
parents may also point to the intergenerational transmission of emotion regulation deficits
(Buckholdt et al., 2015).
Strategy use and emotion expression
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Given the few studies using DS methods to examine regulatory behaviour, the present study
sought to ascertain whether children’s real-time strategy use influenced the timing of their
expressions of negative emotion over the course of the task. In line with expectations,
strategy use demonstrated temporally contingent associations with the timing of negative
emotion displays, highlighting the dynamic influence of children’s regulatory behaviour on
their emotional experiences. Children’s moment-to-moment use of behavioural avoidance
served to downregulate (i.e., reduce) occurrences of frustration and anger such that children
were less likely to display negative emotion in the seconds they engaged in avoidance-based
strategies. As avoidance-based strategies do not help the child reach the goals of the task, it
was surprising that they did not trigger negative emotional arousal. However, as detailed
below, interactions with children’s emotional and behavioural difficulties pointed to unique
patterns of emotional responding. As expected, the study found a trend towards increased
recurrence of negative emotion in the seconds children engaged in self-resignation.
Resignation/helplessness may function to maintain focus on the stressor and may be related
to low task persistence (Jahromi et al., 2012). Research has reported strong associations
between sadness and anger and has suggested that both reflect an underlying emotional
system that is sensitive to the blockage of goals (Lewis & Ramsey, 2005). Further, these rapid
shifts between negative emotional states (i.e., negative emotion lability) have been
highlighted in the literature and associated with children’s social and emotional adjustment
(Stringaris & Goodman, 2009).
Patterns of emotional responding
Interactions between children’s strategy use and internalising and externalising difficulties,
revealed interesting patterns that pointed to specific profiles of emotional responding in
children at the extremities of emotional and behavioural difficulties. Subsequent displays of
negative emotion were less likely in children higher in internalising and externalising
difficulties whilst employing behavioural avoidance. Drawing from Gray’s (1991) motivational
systems, avoidance-based strategies in children with high sensitivities to social punishment,
motivated by a need to avoid negative judgements and social disapproval, may be effective
in temporarily coping with intense emotional stress from the task. However, these strategies
may also contribute to the maintenance of adjustment problems over developmental time
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(Nelson et al. 2005). Again, drawing from Gray’s motivational systems, an overactive
avoidance system has been linked to emotional distress and depressive symptoms. While
overactive approach systems are implicated in conduct and disruptive behaviour problems
(Heym et al., 2008), the findings suggest a need for further research. Low rates of approachbased strategies meant that direct examination of these behaviours were not possible. Future
examinations could incorporate a wider range of approach-based strategies.
Implications of the findings
The findings of the present study coincide with Thompson’s earlier definition of emotion
regulation entailing both the evaluation of one’s emotional experience and the management
of emotional experiences (Thompson, 1994; Thompson & Calkins, 1996). Regulatory
strategies are employed to both manage subjective experiences of an emotion (e.g., intensity
and duration) and the expression of an emotion (Saarni, 1999). In the present study, children
employed avoidance-based strategies (strategies to avoid the stressor, i.e., behavioural
avoidance) to down-regulate experienced anger/frustration. The reliance on avoidance-based
coping and low activation of constructive coping strategies (i.e., help-seeking) in both high
internalising and externalising children could serve as a potential intervention target. Such
children may be less skilled in employing active problem-solving strategies. While orienting
or shifting attention away from emotion-eliciting stimuli is thought to be effective in
decreasing negative emotional experiences (Eisenberg et al., 1996), research suggests that
deliberately focusing attention on the distressing stimuli (e.g., via information-seeking and
problem solving) can enable better understanding of the source of distress in order to resolve
negative emotions (Gillom et al., 2002). Thus, interventions aimed at increasing approachbased coping and reducing reliance on avoidance-based coping in high-risk children could be
used to encourage more adaptive regulation patterns in such children and prevent later
psychopathology. Alternatively, this pattern of emotional responding could reflect contextual
factors such as ineffective modelling and socialisation of effective coping, warranting further
investigation.
Strengths of the study
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MSA is an effective method for examining the timing of emotional and behavioural states,
and more precisely, testing the dynamic processes underlying their expression and regulation
(Cole et al., 2004; Thompson, 1994). MSA provides the sensitivity needed for time-series data
extracted from real-time observations of emotion and behaviour. The successful application
of this method in the present study demonstrates the utility of going beyond aggregated
counts of emotion and strategy use to directly examining the temporal influence of a
particular strategy on real-time changes in emotion and behaviour. MSA could be extended
to examine the development of children’s strategy use by incorporating multiple timescales
(e.g., weekly, monthly or yearly). For example, Stoolmiller (2016) used MSA to examine the
relationship between short-term emotion dynamics and later development of externalising
problems. Other studies have embedded MSA within Structural Equation Models (SEM) to
follow longitudinal changes in emotion dynamics (Stoolmiller & Snyder, 2014; Wong et al.,
2017). MSA can also be applied to the examination of the dynamics of dyadic (e.g., parentchild) processes (Granic & Lougheed, 2016; Lunkenheimer et al., 2016; Lougheed et al., 2016).
Limitations and future directions
The present study was able to reveal temporarily contingent patterns of emotion expression
and emotion regulation in a cohort of high-risk children experiencing emotional and
behavioural difficulties. However, given that the dynamic processes underlying emotion
expression and emotion regulation occur not only over the course of seconds, but also days,
weeks, months and years, we cannot infer longitudinal changes in these emotion dynamics;
longitudinal studies are needed to increase understanding of these processes throughout
development. For example, we do not yet know whether improvements in emotion
regulation reflect changes in the temporal influences of adaptive regulation strategies, or
what dynamic changes in emotion processes signify increased skill in maintaining the effect
of successful regulatory attempts over longer periods.
Additionally, though subjective reports of internal experiences are often criticised for bias and
may not provide a full picture of regulatory experiences, they could reveal key information on
how appraisals of emotionally arousing stimuli shape children’s regulatory attempts and
motivational tendencies. Incorporating additional response channels such as expressive
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physiology may also prove to be a more informative approach to studying emotion regulation
in children (Sloan et al., 2004). Similarly, research is yet to ascertain how well children
understand how emotions are regulated and what strategies they should use. Self-awareness
and particular cognitive or language skills may be required to be able to conceptualise and
verbalise about strategies to regulate emotional experiences. Identifying one’s own
emotional state is also considered to be a key aspect of emotion regulation (Zeman et al.,
2006). Research has suggested that low emotion understanding, or awareness may lead to
inaccurate interpretations or appraisals of internal and external emotional cues (Lemerise &
Arsenio, 2000). Thus, individual differences in emotion recognition and emotion
understanding may also be an influential risk mechanism (Halberstadt et al., 2002; Saarni,
1999).
Conclusions
The present study used MSA to test predictions that factors associated with children’s
expressions of anger or frustration and the regulatory strategies they employ would influence
the timing of these negative emotion displays. This study found that children’s behavioural
problems, goal-orientation, and the mental health of their caregivers (i.e., maternal
depressive symptoms) are associated with quicker and recurrent displays of negative
emotion. While the activation of non-goal-oriented strategies can be maladaptive and
unproductive in situations where more goal-related behaviour is required to help children
persist in the face of negative feedback; children with emotional and behavioural problems
demonstrate a reliance on avoidance-based behaviours to cope with negative experiences.
To the author’s knowledge, this is the first study to apply time-series approaches to an
experimental paradigm involving a blocked goal inducing both negative emotion and low
approach motivation. The study’s findings also lend support to a growing body of research on
how regulatory behaviour influences the longevity of emotional experiences, pointing to
potential intervention targets for encouraging adaptive regulation patterns and preventing
later psychopathology.
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Chapter 3
Timing, socialisation, and children’s social adaptiveness: The
role of mother-child coregulation

86

3.1. Abstract
Objectives. A large body of research suggests that children begin to acquire the ability to
appropriately express and regulate emotions in the context of their early caregiving
experiences. Parent-child interactions provide ample opportunities for parents to model
effective ways of coping and respond to children’s emotions and behaviour in a manner that
communicates empathy and encourages independent thinking. Yet, the immediate (or
moment-to-moment) influence of emotion socialisation on children’s emotional responding
is not fully known. This study examined the dynamics of mother and child coregulation of
positive emotion (i.e., autonomy/social adaptiveness) and negative emotion (i.e., inhibition,
anger) in 100 dyads (29% of children female with a mean age = 75 months) using an
interaction task adapted from the “Stranger Approach” episode from the Lab-TAB battery
(Goldsmith et al., 1993). Method. Multilevel Survival Analysis (MSA) was used to predict the
timing of children’s recurring displays of positive and negative emotion, examining the effect
of both mother and child risk factors and the effect of mother’s coregulatory behaviour (i.e.,
autonomy support, positive directives, hostility, and intrusiveness). Results. Children’s
internalising symptoms were associated with increased recurrence of negative emotion.
Children’s autonomous motivation was associated with reductions in recurrent negative
emotion, while poorer effortful control was associated with reductions in recurrent positive
emotion. Mother’s unsupportive coregulatory behaviour (i.e., intrusiveness) led to reductions
in positive emotion, particularly in high internalising children. While reductions in children’s
recurrent displays of negative emotion were associated with mother’s supportive
coregulatory behaviour (i.e., autonomy support), these strategies were less effective in dyads
with high internalising children. Conclusions. Supportive coregulation plays a key role in
downregulating negative emotion expression in children, while unsupportive coregulation
impedes children’s social adaptiveness. Mother-child dyads with children higher in emotional
difficulties may show less receptiveness to supportive coregulation, potentially reflecting low
attunement and disrupted attachment security.
Keywords: coregulation, survival analysis, dynamic systems.
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3.2 Introduction
Chapter overview
This chapter has three goals. First, emotional development in the context of the parent-child
relationship is discussed, exploring the role of emotion socialisation. Second, the Dynamic
Systems approach to quantifying social processes in parent-child interactions is described,
with a focus on how mutual regulatory processes are involved in emotion socialisation efforts.
Third, conceptualisations of parental scaffolding behaviours and how these come to be key
mechanisms in children’s developing regulation skills are summarised. Lastly, this chapter will
empirically examine interpersonal processes during mother-child social exchanges,
identifying key adaptive and maladaptive coregulatory patterns. In meeting these goals, this
study extends current literature on bidirectional influences in parent-child dyadic interactions
and provides much needed evidence of moment-to-moment use of scaffolding behaviours to
regulate child emotion and behaviour.
Literature review
Emotion regulation in the context of the parent-child relationship
The ability to appropriately express and regulate one’s emotions, as well as the ability to
interpret emotions in others, plays a central role in children’s socioemotional development
and their psychological wellbeing. Delayed or impaired development of such skills can place
children at risk for adjustment problems (e.g., internalising and externalising problems)
(Denham, 2007). This is even more pertinent for children on the clinical pathway to earlyonset neurodevelopmental disorders such as antisocial behaviour and ADHD (EnglandMason, 2020). A large body of research suggests that children begin to acquire these
regulatory skills in the context of early caregiving experiences (Morris et al., 2007; Morris et
al., 2018; Cassidy, 1994; Repetti et al., 2002; Feldman, 2015). Research has also shown that
when parent’s model effective ways of coping and appropriately respond to children’s
emotions and behaviour, they communicate how emotions should be managed
(Lunkenheimer et al., 2007). Parent-child co-regulation characterises this developmental
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process and has been associated with children’s internalisation of social rules, self-regulation
(or self-control), and behaviour (Cole et al., 2003; Feldman et al., 1999; Kochanska, 1997).
One key aspect of parent-child coregulation is the mutual (or bidirectional) influence parent
and child have on one another during their social exchanges (Gentzler et al, 2005; McKee et
al., 2015). Importantly, research has suggested that these parent-child coregulatory patterns
can act as markers for mechanisms of change in interventions aimed at enhancing healthy
and adaptive parent-child relationships, especially amongst high-risk dyads (Granic et al.,
2007).
Although emotions are considered private internal events, they are also social in their very
nature, having important social consequences on those around us (Butler & Gross, 2009). This
extends to the regulation of emotion in that emotions come to be generated and regulated
in the context of close bonds such as the mother-child relationship, making mother-child
emotional processes an important mediator of the pathway to children’s emotional
development. Thus, self-regulation efforts to control negative emotions such as anger and
sadness, for example, play out within the confines of a network of social, contextual and
cultural influences (Butler & Gross, 2009). Also central to our understanding of emotions as
social events, is the process of change; the give-and-take of interpersonal social exchanges
where the flow of actions and responses creates a continuous feedback loop that provides
both social partners information about what is happening. If we are to viewing emotions in
this way, a social level of analysis must be used which takes into account the input of both
social partners.
From infancy through to childhood children depend on caregivers to coregulate their
emotions and behaviour, gradually acquiring the skills to self-regulate as their attentional and
inhibitory control systems become more refined (Posner & Rothbart, 2000). Social learning
experiences may contribute to individual differences in regulation, for example through
caregiver interactions that involve emotion labelling, communicating emotion display rules,
and modelling of effective problem solving. Social learning theory posits that children learn
vicariously through observing the behaviour of others and imitating modelled behaviour, with
proximal relationships providing the best context in which children can learn new skills
(Bandura, 1977; Bandura et al., 1963; Morris et al., 2007). Consequently, parent’s
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responsiveness and own beliefs and thoughts about emotion play a key role in shaping
children’s emotion regulation ability and psychological adjustment (Eisenberg et al., 1996;
Gottman et al., 1996).
The socialisation of children’s emotion regulation
Emotions are also considered to have motivational properties, thus in situations deemed as
distressing or emotionally challenging, positive or negative emotional responses may reflect
motivation to approach or avoid such situations and the internal emotional experiences they
elicit. For example, individual differences in sensitivity towards cues of threat or reward may
determine whether anger is motivated towards approach or avoidance (Carver & HarmonJones, 2009; Cooper et al., 2008). The perceived loss of control over task outcomes may also
influence whether emotion expression is motivated towards approach or avoidance of the
emotion-eliciting situation, and may elicit low persistence (Greenaway et al., 2015; Roth &
Kubal, 1975). According to Gray’s (1991) model of motivational systems, an overactive
approach system (and underactive avoidance system) is said to be linked to conduct
problems, while an overactive avoidance system (and underactive approach system) is said
to be linked to emotional distress and symptoms of depression. Hence, we might expect high
approach-oriented children to be less aware of the potential consequences of their actions,
disregarding rules for social adaptation; while high-avoidance-oriented children (with weak
approach orientation) likely exhibit heightened withdrawal behaviour and appraise situations
of perceived threat as uncontrollable (Carver et al., 2008; Nigg, 2006). Importantly, how
children manage these emotional responses may be largely due to their socialisation histories
(Elliott & Dweck, 1988; Gillet et al., 2013; Meinhardt & Pekrun, 2003).
Emotion socialisation may play a key role in the motivational structures of children’s emotions
and how they are expressed. Children in families where the expression of negative emotions
is accepted, effective coping strategies are taught, and the causes and consequences of
negative emotions are openly discussed, may be socialised to appraise distressing or
challenging situations in a non-threatening manner and be more motivated to face
challenges. Such children are then more likely to express negative emotions in healthy and
appropriate ways (Cole et al., 2010; Eisenberg et al., 1998; Fabes et al., 2001; Jaffe et al., 2010;
90

Morris et al., 2011). Conversely, research has suggested that when children are socialised to
suppress emotion, particularly in families where the expression of negative emotion is viewed
as unacceptable, they tend to withdraw or disengage due to perceiving loss or failure as
threatening (Bariola et al., 2012; Berlin & Cassidy 2003; Eisenberg et al., 1998; Fabes et al.,
2001; Gunzenhauser et al., 2014). Accordingly, research has suggested that children who tend
to engage in withdrawal or avoidance in the face of challenges may be at higher risk for
adjustment problems and academic failure in comparison to children who actively persist
(Elliot et al., 1999; Pekrun et al., 2009). Thus, it is important to take into account how
children’s emotional responses and their socialisation histories shape emotional behaviour in
the face of adverse events or challenges. We are yet to fully understand exactly how parental
responses to child emotion and behaviour, such as those highlighted by socialisation theories
(e.g., coaching behaviours communicating warmth and responsiveness – autonomy support,
emotion labelling, and promoting problem-solving) shape changes in children’s emotion
expressions; this requires methods that directly tap into the organisational and structural
features of parent-child interactions.
Child motivation in the context of parent-child coregulation
Social interactions play a salient role in child social and emotional development; thus, it may
be most appropriate to examine variation in child approach-avoidance motivation within a
social context. For example, children’s success in navigating increasingly challenging social
worlds (e.g., developing and maintaining friendships with other children) may be closely
linked to sensitivity to social reward and social punishment; and research has pointed to
individual differences in children’s sensitivity to social reward versus social punishment
(Erdley et al., 1997; Rudolph et al., 2016; Ryan & Shim, 2008). For example, children sensitive
to social reward cues tend to be motivated by a need for social approval, whereas children
sensitive to social punishment tend to be motivated by a need to avoid negative judgements
and social disapproval from others (Rudolph et al., 2013; Rudolph et al., 2016; Rudolph et al.,
2005; Ryan & Shim, 2008). Accordingly, the imbalance between these approach and
avoidance motivations may play a crucial role in children’s social and emotional adjustment
(Asendorf, 1990; Coplan et al., 2006; Rubin et al., 2009).
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A Dynamic Systems (DS) approach to emotion socialisation
A number of theoretical perspectives in developmental psychology have pointed to patterns
of bidirectional (i.e., mother-to-child and child-to-mother) influences in mother-child
relationships (Eisenberg et al., 1998), yet methods employed by most studies tend to focus
on unidirectional influences (e.g., mother-to-child) (Miller-Slough et al., 2016). Despite this,
increasing interest in dynamic systems modelling of child development has resulted in a shift
from viewing bidirectionality as an additive combination of unidirectional influences to
considering the self-organising dynamics of the parent-child system (Granic, 2005; Granic et
al., 2016; Coburn et al., 2015; Hollenstein et al., 2016; Lunkenheimer et al., 2013; Van der
Giessen et al., 2015). Recent years have seen a spur of research efforts geared towards the
development of emotion dynamics in interpersonal contexts that have contributed to new
insights into the structure of emotion socialisation. However, many of these efforts have
focused on infants and adolescents, warranting much needed research on early to middle
childhood (i.e., the start of formal schooling).
Given that most emotions emerge within the context of social interactions, it is not surprising
that the emotional responses of social partners to external stimuli become inextricably linked
and coordinated in time (Butler, 2011). We modify one another’s emotional states through
interpersonal modulation (or coregulation), become part of other’s emotion regulatory
systems, and have the ability to influence one another’s emotional reactions. Therefore,
emotional responses are not merely a result of external input. Research has touched upon
this notion of mutual influence through examinations of physiological synchrony in parentinfant dyads and has pointed to the importance of early biobehavioural synchrony for healthy
dyadic relationships and the infant’s developing self-regulation (Feldman, 2007; Feldman,
2012). Research has suggested that behavioural attunement of caregivers to infant’s cues
contributes to this physiological synchrony (Feldman, 2007; Fogel, 1993).
DS theory provides a framework for understanding how emotional and behavioural states
emerge and stabilise through a system’s self-organisation (Prigogine & Stengers, 1984; von
Bertalanffy, 1968). While DS theory comprises of a number of abstract principles, the DS
concepts relevant to this chapter include interdependence, self-organisation, attractors, and
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feedback loops. Underlying the interdependency between the system and the environmental
context is the notion that such contexts are continuously and bidirectionally linked to the
system and its changes over time. For example, regarding child social adaptiveness, if the
context is defined as parental attitudes towards the child’s displays of positive emotion in
social interactions, both changes in the child and parental attitudes must be defined over
time, as well as how they mutually influence each other over time. Self-organisation is said to
denote the continuous interactions between the subcomponents of a system, the manner in
which they “move together” and eventually produces relatively stable patterns (Von
Bertanlanffy, 1968). Accordingly, the interactions between these subcomponents are
considered as lower-level processes and the stable patterns they produce are high-level
processes that emerge from these interactions. In terms of child social and emotional
functioning, the constellation of emotions, actions, and thoughts could be said to selforganise into children’s concrete experiences (i.e., states) or patterns of emotional
responding (e.g., coping styles) (De Ruiter et al, 2017). Recursive interactions between the
subcomponents of a system are not always uniform, thus, while some components reinforce
others in the same or opposing direction, others may have an inhibiting effect. These
interactions are collectively defined as feedback loops. Interactions between reinforcing
components can lead to rapid growth of traits, whereas interactions between inhibiting
components lead to the stability of these traits in the long-term. This points to the nonlinear
(i.e., dynamic) nature of these processes.
Attractors are defined as stable patterns of interactions with the environment or social
context; or absorbing states that pull the self-organising system towards a particular state
and away from other competing states. In real-time, emotions and behaviour move toward
or away from these attractors and over time these attractors come to reflect recurrent
patterns that gradually become stable and increasingly predictable traits (Thelen & Smith,
1994).

For example, Granic and Lamey (2002) found that parent-child dyads with

externalising children showed a tendency towards asynchronous (i.e., child hostile- parent
neutral/positive) states, whereas parent-child dyads with children with mixed
symptomatology (i.e., co-occurring internalising and externalising problems), tended to move
towards mutually hostile or mutually negative states. Snyder et al (2003) further reported
evidence of negative dyadic attractor states for children’s displays of anger. Specifically,
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children’s reciprocation of their parent’s negativity rapidly increased over the course of the
interaction, pointing to increased predictability and reduced perturbability (opportunity for
adaptive reorganisation) of their interactions.
Healthy emotion at the interpersonal level then functions within a self-regulating system
(Boker & Laurenceau, 2007; Steele & Ferrer, 2011; Chow et al., 2005). Within this system, a
person’s current state is a result of their own and their partner’s previous state, and through
self-organisation this system can trigger repeated changes that oscillate around multiple
dyadic states reflecting a “co-construction” of emotional meaning. This interpersonal process
produces a wide range of interpersonal emotional dynamics such as synchrony (i.e., the
convergence of social partners’ emotional responses), transmission (i.e., the influence of
social partners’ emotions on each other at different points in time), and coregulation (i.e., the
mutual convergence of social partners’ emotion oscillations towards or away from a stable
state). Understanding the complexity of these interpersonal emotion dynamics is critical.
Research has shown that patterns of converging and diverging emotions between social
partners are associated with social behaviour, interpersonal conflict (Lichtwarck-Aschoff,
Kunnen, & Van Geert, 2009) and relationship quality (Saxbe & Repetti, 2010).
Unsupportive responses to a partner’s expressions of negative emotion may function to pull
the interpersonal system into negative attractors, whereas supportive responses may pull the
interpersonal system away from negative attractors. One study showed that parent’s angry
and dismissive responses to their child’s negative emotion displays predicted shorter latency
(quicker time) to subsequent episodes of child anger (Snyder et al., 2003). This dynamic
pattern also predicted later development of antisocial behaviour problems. Additionally, the
structural patterns of mother-child interactions (e.g., flexibility among dyadic states
regardless of emotional valence) have been shown to predict psychosocial functioning from
infancy through to early and middle childhood (Coburn et al., 2015; Lunkenheimer et al.,
2013; Lougheed & Hollenstein, 2016). These findings suggest that the dynamics of how and
when emotional states rise and fall (i.e., the ebb and flow) should be considered as core
indictors of functioning. While negative emotionality is thought to convey risk for
psychopathology, rather than the absence of negativity, the structure (i.e., how these
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negative states are expressed and unfold over time) may be key in understanding the
pathways to later psychopathology (Lunkenheimer et al., 2013; Granic & Lougheed, 2016).
Maternal scaffolding
Although the progression through childhood sees emotion regulation begin to shift from
being largely scaffolded by a caregiver to an intrinsic process within the self, social
interactions with others serve as prime opportunities for children to build self-efficacy and
internalise rules and expectations for the adaptive expression of emotion and behaviour
(Bandura, 1977). Bandura (2001) earlier argued that behaviour is modelled through social
interactions, with interactions with proximal caregivers having more influence on children’s
emotional and social learning than distal social partners (e.g., teachers). The pre-school and
school years see mothers actively model and intentionally scaffold regulation strategies
(Eisenberg et al. 2001; Russell et al. 2013). As the more experienced communicator, mothers
can model and scaffold culturally or situationally appropriate responses, conveying emotional
meaning through the use of gestures and rhythmic exchanges of behaviour (Morris et al.,
2011; Tronick & Beeghly, 2011; Vygotsky, 1962).
Emotion socialisation enables children to learn effective strategies to intentionally control
their emotions and behaviour and independently adapt to emotionally arousing changes in
the environment so that they can respond in socially appropriate ways (Garner & Hinton,
2010). Over the course of development, these strategies become more refined and extend to
a variety of contexts, and children grow to become efficient regulators adept in managing a
variety of emotionally challenging situations (Kopp, 1989). As Bandura noted, children are
cognitively active during interactions with their behavioural models. Thus, parent-child
exchanges that support children in actively navigating social situations play an important role
in the shift from interpersonal regulation processes to intrapersonal regulation processes
(Tudge & Winterhoff, 1993). In this sense, effective scaffolding is characterised by parents
responsively adjusting their level of guidance as the child’s needs and goals change. Research
has shown that parents who engage in scaffolding behaviours such as using positive feedback,
positive directives (e.g., instructions or directions that do not serve to control or intrude), and
respecting the child’s autonomy (e.g., allowing the child to lead), increase children’s self95

regulatory capacities (Russell et al. 2013; Silverman & Ippolito, 1995; Silverman & Ragusa,
1990). Accordingly, effective scaffolding has been associated with fewer behaviour problems,
better interpersonal relationships, and better academic performance (Russell et al. 2013).
Research has suggested that ineffective emotion regulation may be linked to high levels of
emotion lability, which is characterised by rapid and frequent shifts between emotional states
and intense emotional experiences (Kim-Spoon et al., 2013). Emotionally labile children have
a tendency to react quicky in the face of emotional stimuli and experience more negative than
positive emotions. Consequently, they also may have low self-efficacy, and unlikely to
perceive themselves as skilled regulators (Spritz et al., 2010). Such children may lack the skills
needed to effectively manage their emotional responses, resulting in dysregulated behaviour
(e.g., defiance) (Kochanska et al., 1998; Stifter et al., 1999). Children in high-risk families are
often exposed to high levels of negativity and poor modelling of positive responding.
Additionally, children in such caregiving environments may not be able to rely on their
caregivers for sensitive and responsive parenting (Eisenberg et al., 2001).
Fostering self-regulation through parental scaffolding of child autonomy
Autonomy (also referred to as self-determination), is considered to be one of the key
psychological human needs by self-determination theory (Deci & Ryan, 2000). With its focus
on motivation and social development, autonomy appears key in enabling development of a
sense of volition in one’s actions. Self-determination theory posits that when parents adopt
supportive ways of creating structure by communicating clear instructions for appropriate
behaviour, creating a responsive environment, and support the child’s autonomy, children’s
needs are nurtured (Joussemet et al., 2008; Soenens & Vansteenkiste, 2010).
Autonomy support is considered to be a stable dimension of parenting (Matte-Gagne et al.,
2013), serving as a particularly key mechanism through which parents scaffold children’s
emotion regulation (Morris et al., 2007). Parents who understand that their child has needs
and feelings that differ from their own, and support their child’s unique goals and interests,
are considered to be autonomy supportive (Grolnick et al., 1997; Joussemet et al., 2008). For
example, parents may acknowledge the child’s perspective through empathy, communicating
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to the child that they understand their subjective experience (Deci et al., 1994; Grolnick et al.,
1997). Further, autonomy-supportive parents may foster effective regulation by talking about
challenging situations in a neutral and balanced manner, modelling appropriate ways of
coping (Andreadakis et al., 2019). During emotionally challenging or distressing situations,
autonomy-supportive parents create an atmosphere of openness and acceptance in which
children are encouraged to explore and discuss their emotions (Roth et al., 2009).
Low levels of autonomy-support have been associated with anxiety, high emotional reactivity,
and emotion regulation deficits (Ryan et al., 2006). In early childhood, low parental autonomy
support may serve to dampen children’s perceptions of control, which may in turn result in
heightened negativity. This low level of perceived control may come to function as an
attractor state for high-risk dyads and later result in stable trait-like characteristics conveying
risk for maladjustment. Such instances can prevent children from learning that they can cope
with challenges independently, resulting in repeated displays of helplessness, withdrawal or
avoidance, and dependency on parents. They may also lead to children perceiving normative
everyday experiences as threatening and beyond their control (Chorpita et al., 1998; Rekart
et al., 2007). Low autonomy support has been associated with the broader construct of
parental control. Parental overcontrol (synonymous with intrusiveness) involves attempts to
control the child’s environment and emotional expressions, providing few opportunities for
children to learn how to independently regulate their emotions and behaviour (Luebbe et al.,
2014; Woodruff-Borden et al., 2002). Family environments that hinder children’s autonomy
have been shown to have a negative impact on children’s adjustment (Barber & Harmon,
2002), putting children at higher risk of poor self-regulation (Gershoff, 2002), internalising
and externalising symptomatology (Joussemet et al., 2008; Barber & Harmon 2002; Morris et
al., 2002) and peer rejection (Deković & Janssens, 1992).
Investigating factors that may contribute to low parental autonomy support may prove useful
in uncovering pathways from parental risk factors to problems in children’s social and
emotional development. Parental psychopathology has been linked to use of controlling,
unresponsive and intrusive parenting (Hurley et al., 2008; Hughes et al., 2015). Research has
also pointed to poor parental emotion regulation as a key factor in vulnerability to
psychopathology in children of depressed parents (Rutherford et al., 2015). For example,
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studies have reported that children of depressed mothers are more likely to wait passively
and less likely to engage in active distraction during a delay task (Silk et al., 2006). Capacities
for socialising, and scaffolding emotion regulation in particular, may be disrupted in
depressed parents. Early studies demonstrated that parent-child dyads with depressed
mothers tend to display atypical interaction patterns; they are less responsive to their
children’s emotional expressions, experience less mutually positive emotional states, and
display more negative (anger and sadness) than positive emotions (Hay et al., 2003; Weinberg
& Tronick, 1998). Deficits in parent’s own emotion regulation may indicate a lack of skills
needed to model and reinforce adaptive ways of coping with distress in others.
Assessing the dynamics of parent-child coregulation
There is lack of consensus on how we determine when regulation has occurred and how we
measure its effectiveness in managing emotional experiences. Emotions oscillate in the
context of individual goals and contextual demands that also simultaneously fluctuate,
supporting the notion of emotion regulation as a dynamic process (Cole et al., 1994).
Consequently, the methodological approaches we employ must be sensitive enough to detect
regulatory change in emotion and behaviour. Research suggests that this can only be achieved
by perturbing (or challenging) the self-regulatory system, i.e., disrupting the system enough
for it to change (Cole et al., 2004) and has demonstrated the effectiveness of examining the
regulation of emotion, behaviour and physiology in this way (Carlson & Wang, 2007; Schmitz
et al., 2011; Tobin & Graziano, 2011). Research has shown that experimental perturbation is
effective in examining the interpersonal dynamics of parent-child interactions. For example,
observable interactive patterns have been demonstrated in the Strange Situation (Ainsworth
& Bell, 1970) and Still-face paradigms (Tronick et al., 1978). These tasks enable examination
of both individual and dyadic regulation (i.e., the effect of a stressor on parent and child
emotion and behaviour) and across different situations and contexts. DS frameworks for
understanding emotion regulation can be applied to these paradigms to demonstrate how
emotions and behaviours are coordinated and co-constructed to achieve individual or dyadic
goals (Lazarus, 1991). They can also tell us how emotions organise into predictable patterns
that give rise to individual differences in both individual and dyadic functioning (Hollenstein
& Lewis, 2006). Though research is still in its infancy, studies have successfully demonstrated
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the dynamic interdependence of emotions and goal-directed behaviour in parent-child
coregulation (Del Vecchio & Rhoades, 2010; Lunkenheimer et al., 2011).
Recent advances in statistical approaches to the study of interpersonal dynamics have
produced methods that directly capture emotion dynamics. These approaches can examine
whether the use of a strategy is effective in resolving negative emotions or enhancing positive
emotions. Time-series approaches have the advantage of incorporating time more directly
and have been utilised to estimate the degree of influence that parent and child have on one
another’s subsequent emotions and behaviour (Lougheed et al., 2015; Lunkenheimer et al.,
2016). Thus, these methods can simultaneously model intra-individual and inter-individual
processes. Lunkenheimer et al (2016) used Multilevel Survival Analysis (MSA) to show that
mothers with externalising children were more rigid in their interactions with their children
but became inconsistent (highly variable) when the child displayed problem behaviour.
Lougheed et al also used MSA to demonstrate that mothers in dyads with externalising
children were less contingent in responding to children’s negativity with supportive regulation
strategies, and externalising children were less responsive to their mother’s supportiveness
(i.e., maternal supportiveness was less effective in helping these children regulate negative
emotions (Lougheed at al., 2015). These studies highlight the utility of microanalytic
observations of emotion and behaviour in parent-child interactions. However, there is a lack
of research examining bidirectional and evocative effects of child emotion dynamics on
parenting behaviour. Moreover, though studies have begun to apply DS methods to parentchild interactions, much of this research tends to be conducted in community samples.
Further research is needed to ascertain how these interpersonal processes work in high-risk
dyads with children experiencing elevated levels of emotional and behavioural difficulties.
Despite the recent interest in dynamic methods, most research on emotion co-regulation in
the context of parent-child relationships has used global measures and macro-level analytical
methods that obscure the dynamic processes involved in coregulation (Denham et al., 2000).
Moreover, only a few studies have assessed the dynamics of emotion socialisation
(particularly autonomy-support and parental overcontrol) in school-aged children (Eisenberg
et al., 2003; Lunkenheimer et al., 2007; Shipman & Zeman, 2001; Valiente et al., 2007).
Observational data is also more common in studies of infants and toddlers, and this data is
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often aggregated, preventing the examination of the temporal features of parent-child
interactions. Methods that can demonstrate the influence of moment-to-moment emotion
socialisation practices on ever-changing expressions of emotions are needed.
Purpose of the present study
The application of DS methods to micro-level time scales is relatively new in developmental
research, thus the first goal of this study was to explore and describe the dynamic processes
underlying how parents and children effectively reduce the expression of negative
emotionality (and increase positive emotionality) during a task designed to elicit negative
emotional arousal. To meet this aim, this study used multilevel modelling (i.e., multilevel
survival analysis) of observed socialisation behaviours and children’s subsequent expressed
negative emotion and social approach (i.e., positive emotion) during a novel interaction with
an unfamiliar person. Accordingly, this study seeks to illustrate the reciprocal dynamics of
maternal supportive and unsupportive coregulation behaviours and child emotion and
behaviour. The present study focuses on late preschool- to early school-aged children as this
age range reflects critical developmental transitions such as the transition to formal schooling
and sophistication of cognitive and attentional skills (Calkins & Bell, 1999). Although selfregulation increasingly becomes more independent of parental input as children develop and
begin attending school, parental socialisation behaviours continue to have an influence on
how these regulation skills become refined.
Therefore, this study seeks to test the following predictions:
1. Children’s emotional and behavioural difficulties, effortful control, and autonomous
motivation, and maternal symptoms of anxiety and depression will be associated with
the recurrence of children’s displays of positive and negative emotion.
2. Mother’s unsupportive coregulatory strategies will increase children’s recurring
negative emotion displays, while mother’s supportive coregulatory strategies will
decrease children’s recurring negative emotion displays.
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3. Mother’s supportive coregulatory strategies will increase children’s recurring positive
emotion displays, while mother’s unsupportive coregulatory strategies will decrease
children’s recurring positive emotion displays.
4. Effectiveness of children’s effortful control capacities, children’s autonomous
motivation, and children’s emotional and behavioural difficulties will influence the
effectiveness of mothers’ coregulatory strategies.
3.3. Methodology
3.3.1 Ethical statement
The present study was approved by the School of Psychology Research Ethics Committee at
Cardiff University (EC.16.10.11.4592GR). All parents provided signed, voluntary consent for
themselves and their children to participate.
3.3.2 Participants
Mother-child social exchanges were observed in 100 mother-child dyads taking part in
laboratory-based assessments at the Neurodevelopment Assessment Unit (NDAU). Families
were recruited via referrals from teachers and Special Educational Needs Coordinators
(SENCos) at local schools in South Wales for emotional and behavioural problems. At the time
of their participation, children’s mean age was 75 months (6.22 years; range = 51 – 117
months) and 29% of the children were female. Fifteen percent of the children came from
households with incomes below £10,000, 32% between £10,000 and £20,000. According to
UK household income poverty definitions, which is estimated as income below the threshold
of £17,760 (60% of median UK income of £29,600) (Office for National Statistics, 2019), it is
estimated that around 40% of families were living within poverty. Full demographic details
can be found in Table 1.3.
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3.3.3 Procedure
During a 3-hour laboratory visit, children completed a battery of computerised and noncomputerised tasks while mothers completed questionnaires on their child’s emotional and
behavioural functioning as part of the wider Neurodevelopment Assessment Unit (NDAU)
project. For the current study, data from a novel interaction with an unfamiliar researcher
(adapted from Lab-TAB the “Stranger Approach” episode to include the presence of the
mother) were used. Mother and child displays of emotion and behaviour during the task were
video recorded for later analysis. Time codes (i.e., onsets and offsets of emotion displays and
behaviour) were extracted via Mangold INTERACT 18.1 (Mangold, 2017).
3.3.4 Measures
Mother-child interaction
Laboratory temperament assessment battery (Lab-TAB) ‘Stranger Approach’
episode (Goldsmith et al., 1993)
Laboratory measures of children’s regulation abilities in the context of stress have the
advantage of using standardised procedures that can be controlled by the experimenter to
elicit specific emotions or behaviours of interest (Majdandzic & van den Boom, 2007; Zeman
et al., 2007). Observational measures in particular utilise objective criteria to code observed
emotions and behaviour which precludes bias often found in parents’ interpretations of child
behaviour. In the present study, the child’s social approach to a novel experimenter during
introduction to the lab setting was observed. While seated with their mother, children were
approached and greeted by this unfamiliar person. The stranger attempted to interact with
the child, asking a set of questions (full details and examples can be found in Appendix 7).
Child negative and positive emotion and mother’s coregulatory behaviours were recorded for
3 minutes enabling observation of social communication processes based on facial
expressions and verbal and non-verbal behaviour. Interactions were coded based on the
procedures of Kochanska (1995) and Deater-Deckard et al (1997). The occurrence (i.e., onset
and offset) of mother and child behaviour was denoted by mutually exclusive and exhaustive
102

coding categories in real-time over the course of the interaction. Coders were trained
extensively to a criterion of 80% agreement before proceeding onto observation recordings
derived from the participants in the current study. Weekly meetings were undertaken to
minimize observer drift. Disagreements were discussed at the weekly meetings and where
needed, recordings were reviewed by both coders and subsequently recoded so that
sufficient agreement was attained. Two members of the coding team independently coded
10% of the video recordings to assess coder agreement and were blind to which recordings
were used to assess reliability. Time-unit kappa was used to examine inter-rater agreement
between pairs of time units in the GSEQ program (GSEQ5.1 program; Bakeman & Quera,
2011). A 3-second time tolerance was used, thus agreement occurred if a code was assigned
by the first coder 3 seconds before or after the same code was assigned by the second coder.
Reliability analyses indicated good agreement (ranging from 77-78%) with time-unit kappa’s
ranging from 0.73 and 0.75.
Table 3.1 Description of adapted Lab-TAB “Stranger Approach” episode.
Lab-TAB episode

Description

Stranger Approach

Elicits fear-related stress
through an encounter with an
unfamiliar adult

Child expressive
behaviours
Negative emotions
(e.g., fear, anger)

Child coping
behaviours
Active and social
engagement

Positive emotion (e.g.,
sociability)
Note: Based on Provenzi et al (2017)

Table 3.2 Coding scheme for adapted Lab-TAB “Stranger Approach” episode.
Behavioural code
Child
Negative emotion
Expressions of fear, anger/frustration
Social withdrawal
Disruptiveness
Positive emotion
Independent social engagement (autonomy)

Examples
Facial and vocal expressions of negative
emotion (e.g., screaming, crying, whining,
Orienting away from stranger or mother with
body movements, averting gaze
Acts to disrupt or avoid interaction (e.g.,
deliberately refusing to speak; noncompliance
with mother’s requests)
Vocalisations to stranger (e.g., initiations,
responses)

103

Mother
Supportive coregulatory behaviour
Physical comfort
Autonomy support

Positive directives

Unsupportive coregulatory behaviour
Negative directives

Initiates physical contact (e.g., hugging,
stroking)
Facilitative behaviours that foster child’s
autonomy (e.g., gestures such as nodding when
child initiates engagement with stranger,
elaborating on child’s vocalisations, verbal
acknowledgement of child’s emotion display,
attempts to reframe negative emotion
expressions)
Attempts to refocus child’s attention,
instructive behaviours (e.g., verbal prompts to
respond to stranger’s questions, leading
interaction through asking child specific
questions)
Hostility: Criticisms of child (e.g., of child’s
emotion expression, behaviour or ability),
shouting at child, eye rolling, physical
aggression.
Intrusiveness: Taking over interaction (e.g.,
Interrupting child, speaking over child)

Coded data extracted from Mangold INTERACT files were transformed to include a
dichotomous variable which indicated whether the emotion or behaviour had or had not
occurred during each second of the task. This data was then used to test the hazard models
of child negative emotionality and adaptive social behaviour, and maternal co-regulation of
child negative emotion displays and adaptive social behaviour.
Child emotion displays
Children’s emotion displays were coded independently of mother’s behaviours. Coders
recorded instances where children engaged in each of the following behaviours both verbally
and non-verbally: Negative emotion (i.e., anger, behavioural inhibition and irritability, and
disruptiveness), positive emotion (i.e., autonomous interaction with the experimenter).
Instances of social approach could be verbal (e.g., initiating conversation with the stranger or
responding to the stranger’s questions) or behavioural (e.g., approaching the stranger or
orienting attention towards the stranger). Use of autonomy was coded when children
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independently persisted in the task without their mothers’ prompting (e.g., independently
interacting with the stranger, taking the lead in conversations). Negative emotion was coded
when children exhibited anger/fear, became irritable or disruptive, or withdrew from the
interaction.
Mother coregulatory strategies
Codes for mothers’ coregulation strategies during the interaction task were based on
investigations of scaffolding by Kochanska (1997) and Peterson et al (2008). Coders recorded
instances where mothers engaged in each of the following behaviours both verbally and nonverbally: positive directives, autonomy supporting, hostility, and intrusion. Positive directives
were coded when mothers used commands to elicit a specific response or behaviour.
Autonomy support was coded when mothers used speech or gestures to support children’s
autonomy (independent initiations), or when mothers followed their child’s lead. For
example, complying with child’s request or providing the child with opportunities to make
choices. Hostility was coded when mothers criticised the child or displayed rejection. Lastly,
intrusion was coded when mothers verbally or physically took over the interaction.
Child effortful control
Different instruments have been used to measure effortful control in early childhood,
including parental report (e.g., the Children’s Behaviour Questionnaire (CBQ; Rothbart et al.,
2001) which provide global measures of children’s self-regulation and laboratory tasks (e.g.,
Effortful Control Battery) (ECB; Kochanska et al., 2000) which provide more state-like indices
of children’s effortful control, but vary in terms of which aspects of effortful control they tap
into. From a DS perspective, the child’s ongoing emotional state may be key, and the duration
of a child’s emotion display has been suggested to reflect the child’s self-regulatory ability,
i.e., the ability to inhibit (or down-regulate) an emotion once it is initiated and displayed, as
well as how long this down-regulation lasts. On this basis, the more time and effort a child
needs to down-regulate an emotion display, the shorter the length of time till the next
recurrence of this display (Snyder et al., 2003; Gardner et al., 1993). For the purposes of this
task, effortful control was indexed by the duration of each episode of negative emotion across
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the task period. More specifically, children’s ability to resolve negative emotional states once
they have been activated and sustain this downregulation over time. Longer durations
indicated poor effortful control, illustrating a depletion of the children’s regulatory capacity,
resulting in regulatory failure.
Child autonomous motivation
A DS approach to children’s motivation was used (Grolnick et al., 1991). Specifically, the
duration of each episode of child autonomy across the task period was used to index this
variable. Accordingly, increasingly longer durations over time indicated higher levels of
autonomous motivation.
Child emotional and behaviour difficulties
Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997)
The Strengths and Difficulties Questionnaire (SDQ) is a 25-item screening questionnaire for
behavioural difficulties in children and young people aged 3-16 years. Mothers were
instructed to rate their child’s behaviour in the last 6 months across these items on a 3-point
Likert scale (0 = not true; 1 = somewhat true; 2 = certainly true). The questionnaire consists
of 5 subscales (emotional symptoms, hyperactivity/inattention, conduct problems, peer
problems, and prosocial behaviour). A total difficulties score comprising the first four subscale
scores was computed. This score indicates the extent of a child’s socioemotional and
behavioural difficulties. Additionally, a broader internalising subscale (combination of the
emotional and peer problems subscales) and an externalising subscale (combination of the
conduct problems and hyperactivity subscales) was created (Goodman et al., 2010). These
broader subscales were categorised according to cut-off points recommended by Goodman
et al (2010) indicating a high/very high score (9 out of 20 for the internalising subscale and 12
out of 20 for the externalising subscale). In instances where there were missing items, scale
means were calculated from the remaining valid items regardless of the proportion of
missingness for the scale. Good discriminative validity has been reported in typical and highrisk children (Goodman, 1999; Mullick & Goodman, 2001) and the SDQ has been shown to be
effective in screening for psychiatric disorders in community samples (Goodman, 2001).
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Table 3.3 Prevalence of emotional and behavioural difficulties in the sample.
Internalising
Externalising
Total problems
Note: % of children.

Low/average

High/elevated

66
39
41

34
61
59

Maternal psychopathology
Hospital Anxiety and Depression Scale (HADS, Zigmond & Snaith, 1983)
The Hospital Anxiety and Depression Scale Is a 14-item brief screening measure designed to
assess symptoms of anxiety and depression in non-psychiatric populations, identifying
individuals at elevated risk for anxiety and depressive disorders. Scores range from 0-21, with
scores from 8-10 indicating borderline or abnormal levels and scores from 11-21 indicating
abnormal levels warranting clinical assessment. To address missing items, scale means were
calculated from the remaining valid items. Data was considered missing in instances where
data was missing for more than 20% of items. This measure has been shown to have
sensitivities of 82% and 70%, and specificities of 94% and 68%, for depressive and anxiety
disorders respectively (Barczak et al., 1988). A Cronbach’s alpha of 0.83 for anxiety and 0.82
for depression has also been reported (Bjelland et al., 2002).
3.3.5 Data analysis
Before examining associations between the aggregated variables (frequencies and durations
of real-time emotion and behaviour) and risk factors, the distributions of the variables were
explored. Variables indicating durations of child negative emotion, and mother hostility and
intrusion were found to be skewed and so were log transformed. Pearson’s correlations were
conducted to establish associations between macro-level indices of emotion and behaviour
and child and parent risk factors.
Statistical modelling of mother-child co-regulation
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Statistical analyses were conducted in R (R Core Team, 2019) based on methods used by
Snyder et al (2003). Multilevel survival analysis (MSA) was used to analyse children’s displays
of negative and positive emotionality and mother’s use of coregulatory behaviours in real
time. Full procedural details can be found in Chapter 2.
In the current study, mother and child risk factors theorised to influence emotional
development were used as time-invariant covariates and maternal co-regulatory behaviours
(i.e., autonomy-support, positive directives, hostility and intrusiveness) were used as timevarying covariates (predictors) to assess their moment-to-moment influence on timing of
children’s emotion displays. Specifically, state changes in these covariates were hypothesised
to affect the hazard of child positive and negative emotion, either increasing or decreasing
the time until the next occurrence. The data were also checked for right censoring for children
who did not express negative and positive emotion, and mothers who did not display any
coregulatory behaviours. The end of the task period (i.e., duration of task – 200 seconds) was
used as the time to event for censored dyads.
Separate models were used to test each of the research questions. Hazard rates were used
as individual parameters and converted (exponentiated) into hazard ratios for ease of
interpretation. This indicated the ratio of the hazard rate for a one-unit increase of the
covariate relative to the hazard rate without that increase (i.e., the likelihood relative to a
constant value of 1). A value of more than 1 indicated the event was more likely to occur, and
a value of less than 1 indicated the event was less likely to occur.
Specifically, these models examined:
1. The association between mother and child risk factors and the time until recurrent
displays of positive and negative emotion.
2. Within-dyad changes in children’s emotion displays, specifically, whether children’s
displays of negative emotion were, a) more likely in the seconds mothers used
unsupportive coregulatory strategies than in the seconds they did not, and b) more
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likely in the seconds mothers used supportive coregulatory strategies than in the
seconds they did not.
3. Within-dyad changes in children’s emotion displays, ascertaining whether children’s
displays of positive emotion were, a) more likely in the seconds mothers used
unsupportive coregulatory strategies than in the seconds they did not, and b) more
likely in the seconds mothers used supportive coregulatory strategies than in the
seconds they did not.
4. Interactive effects between mother and child risk factors and mother coregulatory
strategies on the time until recurrent displays of positive and negative emotion.
3.4 Results
The findings are presented in several sections. First, descriptive details of mother and child
emotion and behaviour are provided. The second section describes how maternal
coregulatory behaviours were associated with the time to recurrence of children’s positive
and negative emotion displays. Lastly, interactive effects between mothers’ coregulatory
strategies and child emotional and behavioural difficulties, effortful control, autonomous
motivation, and maternal symptoms of anxiety and depression, on the timing of children’s
positive and negative emotion displays are described.
Descriptive Statistics
Table 3.4 Means and standard deviations for risk child and parent risk factors.
Child total difficulties
Child internalising problems
Child externalising problems

M
19.18
6.86
12.28

SD
6.71
4.08
4.32

Range
4-36
0-17
3-20

Maternal anxiety
6.68
3.65
0-17
Maternal depression
4.45
3.30
0-11
Note: Child total difficulties: SDQ, Child internalising problems (Emotional and Peer problems
subscales), Child externalising problems (Conduct and Hyperactivity subscales). Maternal anxiety and
Maternal depression (HADS)- Normal (0-7), Borderline (8-10), Abnormal (11-21).
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Mother and child emotion and behaviour
Before reporting the results of the recurrent-events Cox regression model for time to child
negative and positive emotion displays, descriptive statistics on the key variables are provided
in Tables 3.5 and 3.6, detailing the average durations at which mother-child dyads displayed
specific positive and negative emotions and behaviour.
Table 3.5 Descriptive statistics for child emotion displays.
Mean
duration
(SD)
Supportive
coregulation
Autonomy
support
Positive
directives

19.18
(12.16)
21.20
(13.32)

Unsupportive
coregulation
Hostility

Number of episodes
Mean
Minimum
(SD)

Maximum

14.18
(5.73)

2

26

3.60
(2.45)

1

11

3.14
(2.45)
Intrusiveness
9.41
(18.14)
Note: SD: Standard deviation. No significant effect of gender or age on supportive or unsupportive
coregulation.

Table 3.6 Descriptive statistics for mother coregulatory strategy.
Mean
duration
(SD)
Child emotion displays
Negative
emotionality

47.20
(39.19)

Number of episodes
Mean
Minimum
(SD)
7.1
(3.54)

1

Maximum

16

Positive
44.76
12.21
1
24
emotionality
(31.84)
(5.89)
Note: SD: Standard deviation. No significant effect of gender on child positive and negative emotion
displays. Significant correlation between age and child positive emotion displays (r = .248, p = .018).

Bivariate correlations
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The results can be seen in Table A2.1 (Appendix 2). No significant associations were found
between duration of child positive or negative emotion and any of the child and mother risk
factors. Significant associations were found between duration of mother autonomy support
and both child internalising difficulties (r = -.310, p = .003) and total difficulties (r = -.222, p =
.038). Interestingly, duration of mother’s intrusiveness and children’s externalising difficulties
were found to be inversely correlated (r = -.313, p = .034).
Primary Analyses
Effect of child emotional and behavioural difficulties, effortful control, autonomous
motivation, and maternal psychopathology, on timing of child negative emotion displays
Cox Regression models revealed no significant associations between any of the maternal risk
factors and the timing of children’s displays of negative emotion. Only children’s emotional
problems (internalising difficulties) had a significant effect on the timing of children’s negative
emotion displays (hazard rate = 0.08, standard error (SE) = 0.04, p = .021, hazard ratio = 1.08)
indicating shorter latencies until negative emotion displays for children with more emotional
problems (i.e., recurrence of negative emotion was more likely in children showing high
internalising problems). While children’s autonomous motivation reduced recurrences of
negative emotion (hazard rate = -1.76, standard error (SE) = 0.54, p = .001, hazard ratio =
0.17), effectiveness of children’s effortful control was not significantly associated with the
timing of their negative emotion displays (hazard rate = 0.21, standard error (SE) = 0.41, p =
.610).
Table 3.7 Hazard rate estimates for child negative emotion.
Predictor
Internalising
difficulties
Externalising
difficulties
Effortful
control

Estimate

Standard Error

p

Hazard Ratio

95%CI of
Hazard Ratio

0.08

0.04

.021

1.08

[1.01, 1.16]

-0.03

0.04

.450

0.97

[0.91, 1.04]

0.21

0.41

.610

1.23

[0.55, 2.74]
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Autonomous
-1.76
motivation
Maternal
-0.003
anxiety
Maternal
0.01
depression
Note: Estimate: Hazard rate.

0.54

.001

0.17

[0.06, 0.50]

0.04

.940

1.00

[0.91, 1.09]

0.05

.870

1.01

[0.91, 1.12]

Main effect of mother’s coregulatory strategy, and interactive effects with child emotional
and behavioural difficulties, and autonomous motivation on timing of negative emotion
displays
The results are displayed in Table 3.8. As expected, mother’s use of autonomy support was
associated with decreased likelihood of subsequent displays of negative emotion (hazard rate
= -0.81, standard error (SE) = 0.32, p = .012, hazard ratio = 0.45), while no significant
association was found with mothers’ use of positive directives (hazard rate = 0.26, standard
error (SE) = 0.21, p = .220). Mother’s unsupportive coregulatory behaviour was not
significantly associated with children’s displays of negative emotion.
Cox Regression models were then used to test whether children’s emotional and behavioural
problems influenced the effect of mother’s coregulatory behaviour (i.e., moment-to-moment
regulatory behaviours) on the timing of their recurring displays of negative emotion;
specifically, whether child negative emotion was less likely when mothers used supportive
coregulatory behaviours (i.e., autonomy support and positive directives), and more likely
when mother’s used unsupportive coregulatory behaviours (i.e., hostility and intrusiveness);
and whether this depended on the extent of children’s emotional and behavioural difficulties,
and autonomous motivation.
Table 3.8 Hazard rate estimates for coregulation of child negative emotion.
Predictor

Autonomy support
Positive directives
Hostility
Intrusiveness

Estimate

Standard
Error

p

Hazard Ratio

95%CI of
Hazard Ratio

-0.81
0.26
0.08
0.35

0.32
0.21
0.47
0.42

.012
.220
.870
.400

0.45
1.29
1.08
1.42

[0.24, 0.84]
[0.86, 1.94]
[0.43, 2.72]
[0.63, 3.22]
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Internalising difficulties x
Autonomy support
Positive directives
Hostility
Intrusiveness

-0.04
0.13
<.001
-0.01

0.08
0.05
0.11
0.09

.640
.010
.100
.920

0.96
1.14
1.00
0.99

[0.82, 1.13]
[1.03, 1.26]
[0.81, 1.24]
[0.83, 1.19]

Externalising difficulties x
Autonomy support
Positive directives
Hostility
Intrusiveness

-0.11
0.04
0.06
0.10

0.07
0.04
0.11
0.13

.120
.350
.570
.420

0.89
1.04
1.06
1.11

[0.78, 1.03]
[0.96, 1.14]
[0.86, 1.31]
[0.86, 1.42]

Autonomous motivation x
Autonomy support
Positive directives
Hostility
Intrusiveness

1.23
0.25
6.76
3.27

1.33
1.13
1.94
1.79

.360
.820
<.001
.068

3.41
1.29
863.14
26.37

[0.25, 46.58]
[0.14, 11.76]
[19.27, >500]
[0.78, >500]

Note: Estimate: Hazard rate.

A trend towards an increased likelihood of negative emotion in the seconds mothers were
hostile was found in children with higher internalising difficulties (hazard rate = < .001,
standard error (SE) = 0.11, p = .100, hazard ratio = 1.00). Interestingly, the interactions
between children’s internalising difficulties and mother’s use of positive directives (hazard
rate = 0.13, standard error (SE) = 0.05, p = .010, hazard ratio = 1.14) and between children’s
externalising difficulties and mothers’ autonomy support (hazard rate = -0.11, standard error
(SE) = 0.07, p = .120, hazard ratio = 0.89) revealed differing interaction effects on child
negative emotion. At higher levels of internalising problems, recurrent displays of negative
emotion were more likely when mothers used positive directives. Conversely, at higher levels
of externalising problems, recurrent displays of negative emotion were less likely when
mothers were autonomy supportive.

Not supportive
Supportive
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Figure 3.1 Likelihood of negative emotion during activation of supportive coregulation/no
activation of supportive coregulation. Higher hazards indicate increased risk of negative
emotion.

Not unsupportive
Unsupportive

Figure 3.2 Likelihood of negative emotion during activation of unsupportive coregulation/no
activation of unsupportive coregulation. Higher hazards indicate increased risk of negative
emotion.
Effect of child emotional and behavioural difficulties, effortful control and maternal
psychopathology, on timing of child positive emotion displays
Cox Regression models revealed no significant association between children’s internalising
difficulties and the timing of their displays of positive emotion (hazard rate = <-.001, standard
error (SE) = 0.02, p = .700), and between children’s externalising difficulties and the timing of
their positive emotion displays (hazard rate = <.001, standard error (SE) = 0.02, p = .820). Poor
effortful control was significantly associated with the timing of children’s positive emotion
displays (hazard rate = -0.75, standard error (SE) = 0.19, p = <.001, hazard ratio = 0.47),
indicating that children with less effective effortful control in sustaining downregulation of
negative emotion were less likely to display positive emotion. The findings revealed
interesting patterns for maternal psychopathology. While there was no significant association
between maternal anxiety and recurrence of children’s positive emotion displays (hazard rate
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= 0.02, standard error (SE) = 0.02, p = .310), higher maternal depressive symptoms were
marginally associated with reductions in children’s positive emotion displays (hazard rate = <.001, standard error (SE) = 0.03, p = .100, hazard ratio = 1.00).
Table 3.9 Hazard rate estimates for child positive emotion.
Predictor

Estimate

Internalising
<-.001
difficulties
Externalising
< .001
difficulties
Effortful
-0.75
control
Maternal
0.02
anxiety
Maternal
< -.001
depression
Note: Estimate: Hazard rate.

Standard Error

p

Hazard Ratio

95%CI of
Hazard Ratio

0.02

.700

0.99

[0.96, 1.03]

0.02

.820

1.00

[0.97, 1.04]

0.19

<.001

0.47

[0.32, 0.69]

0.02

.310

1.02

[0.98, 1.07]

0.03

.100

1.00

[0.95, 1.05]

Main effect of mother’s coregulatory strategy, and interactive effects with child emotional
and behavioural difficulties, and effortful control on timing of child positive emotion
displays
Cox Regression models were then used to test whether children’s emotional and behavioural
problems influenced the coregulatory effect of mothers’ behaviour on the timing of children’s
recurring displays of positive emotion; specifically, whether positive emotion was more likely
when mothers used supportive coregulatory behaviours (i.e., autonomy support and positive
directives), and less likely when mother’s used unsupportive coregulatory behaviours (i.e.,
hostility and intrusiveness); and whether this depended on the extent of children’s emotional
and behavioural difficulties, and effortful control. The results are displayed in Table 3.10.
Mother’s use of hostility (hazard rate = -1.15, standard error (SE) = 0.45, p = .011, hazard ratio
= 0.32) and intrusiveness (hazard rate = -1.04, standard error (SE) = 0.30, p = .001, hazard ratio
= 0.35) was associated with decreased recurrence of child displays of positive emotion.
Interestingly, positive directives (hazard rate = -1.29, standard error (SE) = 0.19, p < .001,
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hazard ratio = 0.27) and autonomy support (hazard rate = -0.46, standard error (SE) = 0.14, p
= .001, hazard ratio = 0.63) reduced displays of positive emotion.
There was a marginally significant interaction between children’s internalising difficulties and
mothers’ intrusiveness, resulting in reduced recurrence of positive emotion (hazard rate = 0.13, standard error (SE) = 0.08, p = .120, hazard ratio = 0.88). This indicated that unsupportive
coregulation had a particularly negative impact on higher internalising children. Interactions
between children’s internalising difficulties and mothers’ positive directives (hazard rate = 0.07, standard error (SE) = 0.05, p = .130, hazard ratio = 0.93) pointed to low receptiveness to
supportive coregulation of positive emotion in these dyads. No significant interactions were
found with children’s effortful control.
Table 3.10 Hazard rate estimates for coregulation of child positive emotion.
Predictor

Estimate

Standard
Error

p

Hazard Ratio

95%CI of
Hazard Ratio

Autonomy support
Positive directives
Hostility
Intrusiveness

-0.46
-1.29
-1.15
-1.04

0.14
0.19
0.45
0.30

.001
< .001
.011
.001

0.63
0.27
0.32
0.35

[0.48, 0.84]
[0.19, 0.40]
[0.13, 0.77]
[0.19, 0.64]

Internalising difficulties x
Autonomy support
Positive directives
Hostility
Intrusiveness

-0.05
-0.07
0.17
-0.13

0.03
0.05
0.12
0.08

.190
.130
.160
.120

0.96
0.93
1.18
0.88

[0.89, 1.02]
[0.84, 1.02]
[0.94, 1.49]
[0.75, 1.04]

Externalising difficulties x
Autonomy support
Positive directives
Hostility
Intrusiveness

0.03
0.07
0.13
0.04

0.03
0.05
0.13
0.11

.340
.130
.300
.730

1.03
1.08
1.14
1.04

[0.97, 1.10]
[0.98, 1.18]
[0.89, 1.45]
[0.83, 1.29]

-1.02
-0.38
1.59
-3.10

0.67
0.84
1.88
2.59

.130
.650
.400
.230

0.36
0.68
4.88
0.04

[0.10, 1.34]
[0.13, 3.61]
[0.12, 194.17]
[0.00, 7.16]

Effortful control x
Autonomy support
Positive directives
Hostility
Intrusiveness
Note: Estimate: Hazard rate.
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3.5 Discussion
Situations, events and stimuli can evoke a range of positive and negative emotional
responses; however, the management and regulation of these emotional experiences have
been argued to play a crucial role in psychological functioning and wellbeing (Denham, 2007).
According to DS theory, this regulation process involves both negative and positive feedback
loops in the emotion system that work to either amplify or dampen emotions and reinforce
or crystalise patterns of emotional responding over time. Importantly, these mechanisms also
play a role in how the emotions of social partners become interconnected (Butler, 2011). The
present study sought to examine the dynamic processes underlying mother-child
coregulation as the early caregiver relationship (particularly with mothers) is thought to have
key implications on children’s social and emotional development. Specifically, this study used
a social approach paradigm designed to elicit negative emotional arousal and low social
approach to assess how mother-child dyadic coregulation can effectively reduce expressions
of child negative emotion and increase expressions of child social adaptiveness (positive
emotion). In doing so, it illustrates the reciprocal dynamics between maternal socialisation
behaviours and child emotion.
Initial bivariate correlations revealed significant associations between parent-reported
internalising behaviour (emotional and peer problems) and duration of maternal autonomysupport. Given that only 34% of children were rated by their mothers as experiencing elevated
internalising difficulties on the SDQ and mean scores were generally below the clinical cutoff, this finding may point to a general lack of autonomy support (i.e., efforts to scaffold
children’s autonomous behaviour) even amongst parents of children rated as average in
internalising difficulties. This also highlights the utility of examining emotional problems
dimensionally (or continuously); patterns of parenting across the scale of child difficulty may
be overlooked by categorisation. Interestingly, no significant associations were found
between maternal risk factors (i.e., maternal psychopathology) and macro-level child
emotion, yet as will be discussed below, this study was able to pick up variations in temporal
contingencies.
Interdyadic (between-dyad) social processes
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Examination of between-dyad variation in child negative and positive emotion as a function
of mother and child risk factors revealed a significant effect of child internalising difficulties
on the timing of children’s negative emotion displays. Children rated as higher in internalising
difficulties were more likely to display negative emotion (e.g., behavioural inhibition and
irritability). Research has suggested that children’s appraisals of situations as threatening or
rewarding may determine tendencies toward approach or avoidance (Greenaway et al., 2015;
Roth & Kubal, 1975). Internalising children may be sensitive to cues of threat and thus be
motivated towards avoidance of emotion-eliciting situations.
Interestingly, whilst not statistically significant, the results pointed to increased likelihood of
positive emotion displays (e.g., social approach) for children rated as higher in externalising
difficulties. While research has demonstrated links between child positive emotion and selfregulation, with positive emotion promoting children’s self-regulation by orienting attention
to goals (Carver, 2003) and enhancing self-regulated conduct in interactions with parents
(Kochanska et al., 2005), other research has pointed to the role of positive emotion in selfregulatory deficiencies. Particularly, strong approach and high-intensity pleasure has been
associated with impulsivity and poor regulation of behaviour (Putnam et al., 2006; Rothbart
et al., 2001; Rothbart & Bates, 2006). Accordingly, an overactive Behavioural Approach
System has been linked to reward sensitivity and poor executive function skills in tasks that
engage effortful attention (Blair et al., 2004). The higher levels of social approach may be
reflective of individual differences in the strength of children’s approach and novelty-seeking
tendencies. Future research could incorporate other aspects of positive emotionality such as
verbal and non-verbal expressions of joy (e.g., laughter and excitement). This study also found
that poor effortful control was associated with reductions in positive emotion; coupled with
the notion that poor effortful control may be more associated with less rule-compatible
conduct in externalising children, this further highlights the heterogeneity in children’s
emotional responding. Further, the associations between maternal anxiety, maternal
depression, and children’s positive emotion displays point to the utility of the micro-level
methods applied. While no correlations were found between maternal anxiety or depression
and total duration of child emotion, this study found decreased recurrence of positive
emotion in dyads with depressed mothers. This supports previous findings on parental
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psychological functioning and emotional responding during parent-child interactions (Hay et
al., 2003; Silk et al., 2006; Van Bommel et al., 2018).
We know from research reviewed earlier in this chapter that; social partners may come to act
as stimuli for one another such that one partner’s emotions elicit an emotional response in
the other (Lorber & Smith, 2005). Social partners may also actively attempt to manage or
regulate each other’s emotional behaviour during distress or conflict (Diamond & Aspinwall,
2003; Zaki & Williams, 2013). This reflects the coupling (organisation) of each partner’s
fluctuating emotions (i.e., the dynamics of one partner’s emotions influencing the dynamics
of the other partner’s emotions). Interpersonal contexts provide ample opportunities for
researchers to examine how partners may be pulled in to or out of coordination, and whether
their regulatory attempts have a mutually dampening or amplifying effect on the other’s
emotions and behaviour (Steele & Ferrer, 2011).
Intradyadic (within-dyad) social processes
Coregulation is an interpersonal emotional pattern that is considered to reflect the
bidirectional influence of social partner’s emotions and behaviour (Boker & Laurenceau,
2007; Chow et al., 2005). In the present study, the effect of mother and child emotional
behaviour on one another reflected a negative feedback loop when the child’s emotional
expressions began to deviate from non-negativity, and the effect of the mother’s coregulatory
behaviour was to pull the child back towards non-negativity, ultimately moving the dyadic
system into emotional stability. Conversely, a positive feedback loop ensued when the child’s
emotional expressions began to deviate from non-negativity, but the effect of the mother’s
coregulatory behaviour was to push the child into further negativity, ultimately moving the
dyadic system into further emotional instability. This coincides with the notion of feedback
loops in DS theory wherein interactions between components of the system (i.e., mother’s
supportive and unsupportive socialisation behaviour and child emotion) can have a
reinforcing

or inhibiting effect on the dyadic system. Thus, temporally contingent

associations between mothers’ supportive coregulatory behaviour and reductions in child
negative emotion over time effectively models appropriate ways of coping that may inhibit
maladaptive child emotion regulation over developmental time.
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Though no temporally contingent association was found for mother’s unsupportive
coregulatory strategies (i.e., hostility and intrusiveness). In line with predictions, mothers’
autonomy-support (supportive coregulatory strategies) were found to reduce the recurrence
of subsequent child negative emotion displays. This lends support to previous studies
reporting the protective effects of parental support on child coping (Calkins, 2010) which may
have implications for the efficacy of parenting interventions aimed at increasing parental
attunement to children’s needs and goals (Denham et al., 2000; Mares & McMahon, 2020).
Timely activation of scaffolding behaviours that are geared towards acceptance and
understanding of child emotion seem to be effective in helping children immediately
downregulate negative emotions and sustain this downregulation over time.
Autonomy-supportive parents engage in scaffolding behaviours that actively encourage
children’s independent problem-solving, and increase participation and choice (Grolnick &
Ryan, 1989). They are responsive to their child’s needs and their current level of competence,
facilitating initiative during challenging situations and engaging in behaviours that foster
children’s motivation and mastery (Grolnick, 2009; Pomerantz & Grolnick, 2017). Particularly
in school-aged children, autonomy-supportive parenting has been associated with increased
engagement, social competence (Grolnick et al., 2012), and self-esteem (Grolnick et al., 2000).
As expected, in the present study, child positive emotion displays were less likely to recur in
the seconds mothers employed unsupportive coregulatory strategies (i.e., hostility and
intrusiveness). Interestingly, recurring child positive emotion displays (i.e., autonomous
behaviour) were also less likely in the seconds mothers were autonomy-supportive or used
positive directives. One interpretation of these findings is that responsiveness in
interpersonal contexts reflects an accommodation of the mother and child to one another.
Low receptiveness or responsiveness to the mother’s supportive regulatory efforts may
reflect disengagement. Interactions with children’s emotional difficulties appeared to
corroborate this as while mothers’ supportive coregulatory strategies appeared to help
children higher in externalising difficulties downregulate negative emotion and increase
positive emotion, they were found to upregulate (i.e., increase) negative emotion displays
and impede positive emotion displays in children higher in internalising difficulties.
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Research has shown that individual differences in children’s self-regulation capacities are a
function of both child characteristics (e.g., temperament vulnerability) and the early childcaregiver relationship (Kim-Spoon et al., 2013). Thus, the child’s ongoing emotional state and
regulatory behaviour alongside the parent’s regulatory efforts may influence the timing of
children’s emotional responses and behaviour. From a DS perspective, the ongoing duration
of child negative emotion displays may reflect the child’s capacity for effortful control, i.e.,
their ability to resolve negative emotional states once they have been activated and sustain
this downregulation (Snyder et al., 2003). Longer durations indicate that the child’s regulatory
abilities may be depleted causing regulatory failure. In this study, poor effortful control of
negative emotion was associated with the reductions in of child positivity, while motivational
tendencies (i.e., high autonomous motivation) were associated with reductions in child
negativity. Previous research has pointed to the interactive contributions of self-regulatory
skills such as effortful control and children’s motivation in terms of the child’s tendencies
toward approach or avoidance (e.g., Gray, 1991). Yet, these findings may particularly point to
the specific protective role of motivation in the regulation of emotion such that, high
motivation towards appropriate goals may orient the child away from “getting stuck” in cycles
of negativity. Thus, it may serve as potential mechanism for altering negative attractors.
The start of formal schooling sees children’s cognitive, attentional and regulatory skills
become more refined, thus social environments that encourage mastery and motivation may
be key during this developmental period. As shown in this study, children’s motivational
tendencies may also influence the support parents provide regarding basic psychological
needs such as autonomy (Aunola et al., 2003). The present study touches upon maternal
scaffolding practices and children’s motivation and mastery beliefs, however future research
could employ paradigms that directly elicit individual differences in children’s motivational
structures in non-distressing situations to further assess evocative effects on parent’s
coregulatory efforts. Research has suggested that failure to acquire the skills to independently
manage emotional responses may lead to difficulty in extradyadic social interactions such as
those with peers (Shields et al., 2001). Children who see interactions with unfamiliar others
as threatening and develop a pattern of withdrawal (or low approach) from stimuli or
situations that arouse these regulatory responses may display such tendencies in other social
situations such as play, leading to an overreliance on ineffective regulatory behaviours
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(Thompson & Calkins, 1996). Equally, children who act out or resort to disruptive behaviours
when faced with such situations may engage in such strategies with peers and escalate more
conflict. Therefore, use of a variety of interactional contexts (e.g., cooperative play) could
reveal how interpersonal processes play out across contexts and tap into other structural and
organisational processes such as dyadic flexibility.
Limitations and suggestions for future research
The findings of the present study have promising implications for the field, particularly in
terms of a shift to more advanced statistical methods of examining interpersonal processes
in parent-child interactions. Multilevel Survival Analysis (MSA) has the advantage of being
able to incorporate time as well as the sequencing of behaviour between social partners. This
method also enables researchers to investigate both time-invariant and time-varying factors
simultaneously. Such data is fundamental to our understanding of the role of emotion
dynamics in the development and socialisation of emotion regulation to elucidate sources of
risk and resilience. However, a number of limitations were highlighted in the present study.
The dynamics of interpersonal processes in parent-child interactions may depend on the
social goals and task contexts that organise these interactions. This study focused on a mildly
novel situation that elicited low social approach, however, it may be useful to examine these
interpersonal dynamic processes across contexts using other modelling techniques (e.g.,
Competing Hazard models; Stoolmiller & Snyder, 2006). In addition, developmental outcomes
also change with time, thus there could be interactions between these developmental
changes and the interpersonal processes examined in this study across different
developmental periods. Over the course of development, new age-related interpersonal
processes may emerge as a result of new developmental milestones being reached, changing
parenting styles, and increasing influence of extra-dyadic interactions (e.g., peers). This
further points to the need for longitudinal assessments of the dynamics of interpersonal
processes.
This study focused on process-oriented aspects of parent-child emotion processes (i.e.,
emotion coregulation) in light of the conceptual overlap in the literature. However, the
unclear findings on the influence of mothers’ unsupportive coregulatory behaviour may point
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to the need to incorporate additional statistical methods. Research has questioned the
conceptualisation of ineffective coregulation (or codysregulation). For example, Butner et al
(2005) argue that if we define coregulation in terms of emotional oscillations between social
partners then methods that reveal more complex oscillatory patterns such as the dampening
or amplification of emotions arising from regulatory dynamics could be adopted. Alternative
methods such as coupled linear oscillatory (CLO) models have been recently suggested to be
able to directly measure these processes. Future research could use these methods to
examine the stability of fluctuations in unsupportive coregulation and child negative emotion
(Reed et al., 2015). This could be particularly key for our understanding of the role of
children’s regulatory behaviours in effortful downregulation and inform the development of
parenting interventions aimed at reducing maladaptive socialisation behaviours. Further,
these methods could be applied to the assessment of other aspects of emotions dynamics
such as emotional escalation and de-escalation and the movement between these states
(Hessler et al., 2013). Moreover, in order to obtain a comprehensive understanding of
interpersonal processes, other components/aspects of emotion should be assessed. For
example, emotional responding, physiological responses and behavioural changes could be
assessed simultaneously.
The possible involvement of other factors such as parental appraisals of the child’s behaviour
and ability; cognitive processes that may be at play during parent-child interactions (Ansari et
al., 2020; Gagne et al., 2018), must also be considered. Parenting practices such as scaffolding
behaviours may be rooted in the parent’s own philosophies of emotion (i.e., thoughts,
feelings, and approaches to their own and their children’s emotions) (Gottman et al., 1996).
Parents with emotion-dismissing philosophies may invalidate their children’s emotions, or
haphazardly seek to avoid or protect their child or themselves from negative emotions. They
may also be less aware of low-intensity emotions in their children (Lunkenhimer et al., 2007).
Thus, examining the influence of parent’s emotion philosophies on the timing of their
emotional and behavioural responses might yield interesting insights into the links between
emotion and cognitive processes in the context of the parent-child relationship.
Conclusions
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The recent uptake of advanced statistical modelling tools has made it easier to empirically
examine dynamic theories of interpersonal emotion systems in parent-child dyads,
particularly parent-child coregulation processes. The present study used MSA to test
predictions that maternal socialisation behaviours (indexed as supportive and unsupportive
coregulatory strategies) would influence the timing of children’s displays of negative and
positive emotion during a novel interaction with an unfamiliar person. The downregulating
effect of mother’s supportive coregulatory behaviour on child negative emotion coincides
with theories of maternal scaffolding and points to the importance of mothers’ acceptance
and acknowledgement of child negative emotion. Surprisingly, both mother’s supportive and
unsupportive coregulatory behaviours failed to enhance positive emotion displays in children;
and child maladjustment was associated with low receptiveness to supportive coregulatory
behaviour. Further investigation into related cognitive processes may shed light on the lack
of receptiveness or possibly low levels of attunement/attachment bonds in such dyads.
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Chapter 4
The child in the mother’s mind: Reconceptualising
maternal sensitivity
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4.1 Abstract
Objectives. Research has evidenced the role of parenting cognitions in parenting behaviour,
the parent-child relationship and children’s emotional development. Yet, much of this
research has focused on the affective content of parenting cognitions and has relied on global
measures of parent-child interaction. The present study examined the influence of maternal
narrative coherence and the dynamics of mother-child coregulation of positive and negative
emotion in 100 dyads (29% of the children were female with a mean age of 75 months) during
the Lab-TAB “Stranger Approach” episode (Goldsmith et al., 1993). Method. Multilevel
Survival Analysis (MSA) was used to predict the timing of mothers’ supportive (i.e., autonomy
support and positive directives) and unsupportive (i.e., hostility and intrusiveness)
coregulatory strategies, examining the influence of maternal narrative coherence and other
mother (i.e., maternal symptoms of anxiety and depression) and child (i.e., emotional and
behavioural difficulties and effective effortful control) risk factors. Results. Higher levels of
narrative coherence were associated with mother’s increased engagement in supportive
socialisation practices (i.e., autonomy support), and with marginally higher levels of
contingent responsiveness with children’s displays of positive emotion (i.e., autonomous
behaviour). Furthermore, the findings pointed to a trend towards increases in positive
emotion displays following supportive coregulatory strategies in children of more coherent
mothers. Narrative coherence also reduced mothers’ engagement in unsupportive
coregulatory strategies with children with poorer effortful control in downregulating negative
emotion. Conclusions. Narrative coherence enhances mothers’ abilities to enact supportive
coregulatory strategies and is associated with mother’s successful regulatory efforts in
enhancing child positivity and reducing child negativity.
Keywords: narrative coherence, coregulation, dynamic systems, socialisation
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4.2 Introduction
Chapter overview
This chapter has three goals. First, the constructs of parental sensitivity and responsiveness
are examined within the framework of Attachment Theory. Second, links between these
constructs and socialisation practices are described, with a discussion on how current
conceptualisations of parental sensitivity and responsiveness can be expanded to incorporate
the parent’s thoughts, attitudes, and beliefs. Third, this chapter describes how Dynamic
Systems theory can help us understand the influence of parenting cognitions on parent-child
interaction, drawing from links with Differential Emotions theory. Lastly, this chapter will use
an attachment-based measure of parenting cognitions to examine links between parent’s
thoughts and feelings about their child and their relationship and interpersonal processes
during mother-child social exchanges; identifying whether adaptive coregulatory patterns are
associated with more adaptive cognitive processes. In meeting these goals, this study extends
current literature on the links between parenting cognitions and parenting behaviour,
providing key insights that can inform clinical practice and intervention efforts.
Literature review
Children exhibiting internalising and externalising problems in childhood are considered to be
at a higher risk of psychopathology and continuing maladjustment into adolescence
(Campbell et al., 2000). Developmental research has sought to identify factors associated with
the emergence and maintenance of children’s emotion and behavioural problems and
protective factors that can inform preventative intervention efforts. Alongside emotion
regulation (i.e., the ability to modify one’s emotional experiences), cognitive processes have
also been implicated in the development of psychopathology (Bell, 2004; Sheppes et al.,
2015). In the context of the parent-child relationship, research has highlighted the role of
negative schemas and maladaptive information processing (e.g., erroneous interpretations of
others’ emotions and behaviour), with maladaptive schemas thought to produce errors in
information processing through its influence on what the parent attends to and how they
process their beliefs about the child and the parent-child relationship (Izard et al., 2008).
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Antecedents of attachment in the context of the parent-child relationship
A large body of research has evidenced the influence of the parent-child relationship on child
development. Prominent frameworks such as Bowlby’s (1988) attachment theory
emphasised the importance of responsive caregiving for the development of secure
attachment relationships and in turn, reduced risk of psychological difficulties later in life
(Groh et al., 2016). Attachment theory also highlights the central role parents (or the primary
caregivers) play in shaping the child’s expectations about the protection and availability of
others (Ainsworth et al., 2015; Jack, 2010; Mikulincer et al., 2003). One fundamental concept
introduced by proponents of attachment theory such as Ainsworth et al (1974) is parental
sensitivity. Defined as the parent’s ability to recognise and interpret their child’s signals and
respond appropriately (Lavallée et al., 2019), it has traditionally been used to characterise the
quality of early parent-child relationships. Attachment theory postulates that parents’
consistent and sensitive responding promotes security in the parent-child relationship
through nurturance and protection and facilitating the child’s exploration of their
environment. Hostile interactions are thought to provide few opportunities for parents to
model (and children to learn) adaptive ways of coping with stress (Gottman et al., 1996),
instead teaching children to avoid rather than attempt to understand negative emotional
experiences (Cummings & Davies, 1996; Eisenberg et al., 1998). In contrast, parents who are
emotionally available, sensitive and responsive to their child’s needs reduce the child’s
emotional distress by empowering children to cope adaptively in difficult situations
independently (Klimes-Dougan & Zeman, 2007; Ispa et al., 2017). However, differences in how
parental sensitivity and attachment have been measured (Fearon & Roisman, 2017) have
resulted in mixed findings. For example, high levels of responsiveness may not always
coincide with adaptive attachment relationships when maternal behaviours are inappropriate
(e.g., intrusive or inconsistent with the child’s needs or goals) (Nievar & Becker, 2007). This
points to the complexity of constructs such as parental sensitivity and calls into question
whether current conceptualisations and operationalisations of parental sensitivity
adequately capture its complexity (Lohaus et al., 2001). Micro-level measures of temporal
contingency may thus be better suited, providing an indication of both parental sensitivity
and responsiveness by measuring the temporal interdependency of child and parent
behaviours and ascertaining whether the parent’s behaviour is attuned to the child’s signals.
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Sensitive parenting is said to be vital to a child’s emerging sense of mastery and self-regulation
(Cassidy, 1994). Research has argued that parent’s socialisation efforts must be centred on
sensitivity towards the child and knowledge of their child’s thoughts and feelings in order to
anticipate their responses and respond appropriately (Grusec et al., 2000). Responsiveness to
child distress is considered key for children’s adaptive regulation of negative emotion and
positive engagement (Von Suchodoletz et al., 2011). Accordingly, child distress is a typical
context in which individual differences in parental sensitivity can be revealed. Responsive
parents provide their children with opportunities to learn effective strategies for coping with
and managing negative emotions through the appropriate and well-timed modelling and
coaching behaviours. This provides the child with enough opportunities to hone their
regulatory skills. Such children may then be less likely to perceive emotionally arousing events
or stimuli as threatening or beyond their control (Gottman et al., 1996; Thompson, 1994).
Early studies showed that children of parents who respond to their distress punitively or
negatively typically express negative emotions more intensely during peer interactions and
exhibit greater negative emotionality and poorer regulation of behaviour (Fabes et al., 2001;
Eisenberg et al., 1999). A more recent study by Shewark and Blandon (2014) found that
children exhibited more negativity when their mothers were unsupportive of their positive
emotions (i.e., reprimanding the child for laughing too loudly).
The methodological variation in parental sensitivity research further emphasises its
multifaceted nature. Researchers have traditionally used global ratings and qualitative
descriptions of relationship quality to study sensitivity and responsiveness and have
demonstrated important links with children’s social competence (Bretherton & Munholland,
2008) and behaviour (Thompson, 2008). While global methods have been helpful in detecting
certain qualities of relationships and have been shown to reliably predict developmental
outcomes, we must consider more fine-tuned analytical methods to tease apart parent-child
interaction processes underlying these constructs. This may thus facilitate the identification
of specific patterns or behaviours that could be targeted in clinical practice.
Macro-analytic approaches which use aggregates and descriptive qualities of behaviour,
could be argued to still provide a unidirectional perspective of the parent-child relationship,
overlooking the co-construction of interaction patterns (i.e., the influence of the parent and
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child’s emotions and behaviours in moving the dyad towards or away from adaptive and
maladaptive states). Micro-level approaches have been shown to be more effective in
providing a bidirectional perspective wherein both parent and child influence one another
(Lunkenheimer et al., 2020). Moreover, micro-analytic methods take into account the
temporal dimension of parent-child interactive processes- revealing changes in individuals
and the dyadic system over time (Lunkenheimer et al., 2020).
Socialisation of child emotion regulation through parental sensitivity and responsiveness
Parenting serves as the main context in which the socialisation of children’s social and
emotional development takes place (Mikulincer et al., 2003). Research has typically assessed
socialisation in two areas: events or situations eliciting distress (activating parental
comforting or sensitive responding) and events or situations requiring the negotiation of
compliance and discipline (Leerkes, 2011; Leerkes et al., 2012; McElwain & Booth-LaForce,
2006). Both require parents to accommodate and be understanding towards the child and
balance the use of structure (through clear direction) with the child’s need to feel that their
behaviour is self-directed (i.e., autonomy). Research has highlighted a number of socialisation
practices that have formed the basis of different conceptions of adaptive and maladaptive
interactive patterns: security (protection), parental control, mutual reciprocity, and guided
learning (Grusec and Davidov, 2010).
While research has reported associations between these socialisation practices and different
socialisation outcomes (Grusec, 2011), it could be argued that they are all facets of parentchild mutuality or coregulation (i.e., the contingent and immediate responsiveness of parent
and child to one another) as they reflect both the parent and child becoming accommodated
(attuned) to one another (Kochanska, 2002; Grusec & Davidov, 2010). Importantly, as
children’s cognitive and attentional capacities develop, and their desire for mastery of the
environment becomes more prominent, parent and child goals may not always be
synonymous. Thus, changes in patterns of parent-child mutual responsivity (attunement) may
vary as function of the developmental period. In this sense, parenting practices must be
enacted so as to support children’s growing competency and self-regulation.
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Socialisation and attunement: The role of parental control
Barber (2002) modified Baumrind’s (1971) typology of authoritarian and authoritative
control, postulating two alternative forms of parental control: psychological control and
behavioural control. Psychological control involves the parent’s attempts to influence the
child’s emotional state through intrusiveness or withdrawal of love, demonstrating
insensitivity to the child’s emotional needs. Children of such parents are likely to develop
internalising problems such as anxiety, depression or low self-esteem (Barber, 2002).
Conversely, behavioural control involves parents’ monitoring of their children’s activities.
These parents set reasonable rules or limits but do not enforce them in a way that impedes
the child’s autonomy. Accordingly, children of such parents have been shown to exhibit fewer
externalising difficulties (Barber, 2002). Related to these notions of control is parent’s use of
autonomy support and provision of structure. Parental autonomy support is characterised by
nonintrusive management of child behaviour, with parents providing appropriate choice and
opportunities for independent problem-solving, facilitating the child’s sense of autonomy.
Provision of structure (or guidance) sets out clearly what is expected of the child,
communicated in a way that makes the child willing to accept instruction and guidance. Such
practices likely reflect parents’ abilities to think flexibly about their child and acknowledge
their child’s thoughts, desires, goals and beliefs, in order to accurately interpret their
communicative behaviours.
Expanding conceptualisations of sensitivity and responsiveness
Research suggests that parents who are knowledgeable about their child’s thoughts and
feelings are more successful in selecting effective parenting strategies and are more adept at
matching their teaching and coaching behaviour to their child’s developmental level. An early
study by Miller et al (1996) found that parents’ accuracy in predicting their child’s cognitive
performance predicted children’s cognitive ability. Research has also looked at the role of
parent knowledge in children’s social development within the context of parent-child conflict.
Hastings and Grusec (1997) found that parents reported better outcomes when they were
more accurate about their child’s thoughts and feelings during conflict. As Davidov and Grusec
(2006) suggest, accurate parents acknowledge their child’s perspective and respond in a way
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that is likely to promote compliance and communicates sensitivity towards the child. This
coincides with Eisenberg et al’s (1998) earlier suggestion that the child’s exposure to such
sensitive and responsive caregiving facilitates children’s abilities to identify and cope with
their own negative emotional experiences as well as appropriately respond to the distress
and needs of others.
Individual differences in what distresses children and how easily they can be comforted,
further suggest a need to expand current conceptualisations of sensitive and responsive
parenting. Individual differences in temperament, child effortful control (Tiberio et al., 2016)
and motivation (Gray, 1991), for example, may mean that a particular parenting behaviour
may be sensitively responsive for one child and not so for another child. Research has pointed
to the role of parent’s knowledge of their child and how accurate they are at predicting the
child’s thoughts and feelings as possibly explaining evocative effects of temperament on the
effectiveness of parenting practices. Keil and Buss (2006) found that mothers’ accuracy in
predicting how their toddlers would respond in distressing situations partially predicted
reductions in toddlers’ fearful temperament. Thus, knowledgeable mothers may be better
able to provide the optimal amount of sensitive prompting needed to reduce toddlers’
hesitancy and withdrawal tendencies. These findings suggest that knowledge of the child’s
thoughts and feelings may be key aspect of parental sensitivity.
Perspective-taking, the ability to understand another person’s internal frame of reference
(Long, 1990) has been suggested to be a key antecedent of effective parenting (Soenens et
al., 2007). Accordingly, a lack of willingness or ability to understand the child’s point of view
is said to lead to insensitive parenting and parent-child conflict (Lundell et al., 2008). In the
context of self-determination theory, perspective-taking may facilitate parents’ engagement
in autonomy-supportive practices (Grolnick & Pomerantz, 2009; Grolnick & Ryan, 1989). For
example, in order to give choice or facilitate the child’s active participation (i.e., in decisionmaking or problem-solving) parents must first understand that their child’s preferences, goals
and desires may be different from their own. Moreover, in order to acknowledge the child’s
emotions or feelings, parents must first be attuned to them. Thus, perspective-taking enables
parents to accrue knowledge about when and how to offer their child choices, provide
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rationales for rules and limits, and empathise with their child’s emotions, because it increases
parents’ sensitivity to their child’s internal experiences.
Parenting cognitions and the parent-child relationship
Research has demonstrated the key role of parenting cognitions in parenting behaviour
(Trapolini et al., 2008; McMahon & Meins, 2012), and has suggested that parental cognitions
may moderate the relationship between parenting behaviour and child outcomes (Snyder et
al., 2005). Patterson et al’s (1992) early conceptions of coercion dynamics highlighted the key
role of parent’s selective tracking of child misbehaviour and overreactions when
misbehaviour occurred; and pointed to the implicit and unconscious nature of these social
interaction dynamics. In particular, Patterson et al suggested that parents’ implicit and
unconscious beliefs about the intentions and causes of their child’s behaviour feed into
negative parental responses that trigger and maintain coercive interactions. Recent evidence
also corroborates these notions (Bullock & Dishion, 2007; Pasalich et al., 2011; Smith et al.,
2013; Waller et al., 2012).
Originating from Bowlby’s internal working model of attachment, the term relational schema
refers to a parent’s or caregiver’s set of implicit beliefs and attitudes (i.e., cognitions) about
the child and the parent-child relationship (Bullock & Dishion, 2007). These schemas guide
actions and responses to interpersonal events (Hayes et al., 2001). Underlying this conception
of relational schemata is the notion that we each have a blueprint for our expectations in
relationships; they include beliefs about oneself within the context of the relationship and
help us negotiate everyday interactions with our social partners (Koerner & Fitzpatrick, 2002;
Honeycutt & Cantrill, 2001). They also enable us to evaluate our own and others’ feelings and
communicative behaviours within this relational context.
Koerner and Fitzpatrick (2002) earlier argued that interactions amongst family members
function primarily to create family relationship schemata. Hence, during parent-child
interactions, children learn about relational behaviour from their parents and internalise their
parent’s communicative acts. In this sense, both parent and child co-construct relational
meaning- what constitutes the expectations, rules and norms within the parent-child
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relationship. Importantly, parents’ relational schemas are not only shaped by their everyday
interactions with their children, but also by their own interpersonal histories such as negative
childhood experiences (e.g., experiences of harsh parenting and rejection), which may
influence how they perceive interactions with their own children. Studies have also
highlighted the role of parental mental health in the attachment relationship- influencing
both parental cognitions and parenting behaviour. For example, depressed parents have been
found to have fewer child-centred goals, less positive affect, distorted evaluations of coercive
parenting behaviour, and more negative attributions about their child and their own
competency (Dix and Meunier, 2009). These findings suggest that parent characteristics such
as mental health problems and distortions in parental cognitions about the child and the
parent-child relationship can lead to more ineffective parent-child interactions, which in turn,
can impede children’s emotional development- particularly their emotion regulation ability.
Relational schemas may provide useful insight into the interaction patterns of dyads with
children exhibiting emotional and behavioural difficulties. Schemas guide parents’
evaluations of and responses to child behaviour, and attributions of the intent of their child’s
behaviour (Fonagy & Target, 1997). Accordingly, negative relational schemas could be
denoted by a parent primed to expect noncompliance and perceive that their child is
intentionally frustrating their attempts to parent even when the child is well behaved.
Additionally, insights provided by examinations of relational schemas could help inform
family-centred intervention efforts for families with such children (Hill, 2002). Early research
evidenced differences between mothers of children with and without behaviour problems,
with mothers of difficult children being more likely to read ambiguous behaviours as
intentionally defiant (Strassberg, 1997; Harrison & Sofronoff, 2002). More recently Smith et
al (2015) found that caregiver’s negative relational schemas of their child and the parent-child
relationship when the child was 2 years old was associated with the stability of coercive
interactions at age 4, suggesting that parent cognitions may influence child emotional and
behavioural outcomes through their influence on parenting behaviours. Smith et al (2013)
also found that reductions in parent’s negative relational schemas following a video feedback
intervention for families with children with problem behaviour were fully mediated by
reductions in coercive parenting behaviour at age 5 Hooley, 2007. Other studies have
demonstrated links between parents’ relational schemas and child maladjustment. Pasalich
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et al (2011) found that less positive and more negative relational schemas were associated
with higher conduct problems in children and were more prevalent in parents with
externalising children.
Measuring parenting cognitions
In the context of parent-child relationships, these interrelated cognitive processes (i.e.,
relational schemas, attributions, and information-processing rules) form the parent’s internal
representations of the child. Attachment theory posits that the “coherence” of parents’
narratives- the extent to which the parent can provide a clear, balanced and multifaceted
portrayal of the child- is a key indication of the emotional climate of the parent-child
relationship (Bowlby, 1982; Bretherton, 1990), with the coherence of the parent’s narratives
suggestive of the coherence of their internal representations. These mental (internal)
representations guide how the parent interprets their child’s behaviour as well as how they
respond to their child during interactions (Bowlby, 1982; Main et al., 1985).
The Five-Minute Speech Sample (FMSS: Magaña et al., 1986; Sher-Censor & Yates, 2010) has
been shown to be an effective measure of relational schemas which are considered to be
involuntary cognitive processes as they operate outside of a parent’s awareness. The FMSS is
able to capture both conscious and unconscious affective attitudes (Bullock & Dishion, 2007)
and has traditionally been used to assess expressed emotion, a construct used to understand
family dynamics associated with psychopathology (Asarnow et al., 1982; McFarlane, 2006).
More recently, the FMSS has been expanded to measuring coherence. In contrast to the
psychiatric model which emphasises the affective content of parents’ narratives (i.e.,
expressed emotion) (Hooley, 2007), attachment theory highlights the importance of the
consistency and balance of parents’ narratives – the organisation of parents’ mental
representations (Oppenheim, 2006).
Bowlby (1969) and Hesse (2008) argue that coherence is more strongly associated with
parenting and child adjustment than the affective content of parents’ narratives. While a
narrative with a high number of positive comments about the child may indicate warmth and
acceptance, it may also be indicative of an idealised and unidimensional representation of the
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child, thus less coherent (Oppenheim, 2006). More recently, Sher-Censor et al (2013) found
associations between FMSS-Coherence (but not FMSS-Expressed Emotion) and pre-schoolers’
positive portrayals of their relationship with their mothers, demonstrating that children can
internalise the sensitive responding of coherent parents, and that parental sensitivity is
reflected in positive representations of the parent-child relationship (Main et al., 1985). High
levels of coherence in parents’ narratives of their child and the parent-child relationship are
thought to enable flexible interpretations of their child’s behaviour and promote attuned
responses to their child’s needs, facilitating child adjustment (George & Solomon, 1996;
Oppenheim, 2006). These parents are considered to hold accurate representations that
acknowledge the child’s strengths as well as challenging aspects of the child and the
relationship (Ainsworth et al., 1974). Indicative of sensitive caregiving, such representations
have been argued to contribute to the child’s sense of security, competency and selfregulation skills (Dykas & Cassidy, 2011; Sroufe, 2005). Sher-Censor et al (2016) found higher
externalising difficulties and lower peer acceptance in children with self-regulation difficulties
with non-coherent mothers in comparison to children of coherent and non-coherent mothers
without self-regulation difficulties, demonstrating the elevated risk of incoherent parent
cognitions on children with emerging maladjustment. Research has also found lower reports
of internalising and externalising difficulties in coherent mothers (Sher-Censor et al., 2018) as
well as less observed externalising behaviours in children of coherent mothers (Sher-Censor
& Yates, 2015).
Situating parenting cognitions within Dynamic Systems (DS) theory
Given the association between parental mental representations and parenting behaviour
(i.e., qualitatively higher levels of sensitivity), research must identify the processes underlying
these links. A DS approach may help ascertain how parenting cognitions feed into the timing
of sensitive parenting behaviour (i.e., whether it increases or decreases temporal
contingencies with child emotion and behaviour, and whether it fosters adaptive coregulation
patterns). If these mental representations are accessible and responsive to real-time feedback
during ongoing parent-child interactions, it is likely they form part of the positive and negative
feedback loops from which interactive patterns emerge. Research is yet to ascertain
associations between these affective-cognitive structures and the self-organisation of the
136

parent-child dyadic system. Such research efforts could help illuminate the complexities of
parenting constructs such as sensitivity and responsiveness.
Differential emotions theory (Izard, 1971) posits that emotions are complex systems that
create emotion patterns which stabilise over time through repeated activation. This systems
perspective maps onto the principle of self-organisation in dynamic systems (DS) theory
(Smith & Thelen, 1993; Thelen, 1989). Differential emotions theory postulates that emotion
patterns stem from interrelations between the emotion system and cognitive system that
then feed into positive and negative feedback loops that the lead to the emergence of
affective-cognitive structures (i.e., relational schema, attributions and appraisals). These
structures are considered to function as attractors. Echoing notions of DS theory, through
repeated person-environment and interpersonal interactions, the interrelated subsystems
underlying these emergent forms and patterns (attractors), become consolidated and
stabilise, giving rise to emotional experiences and emotion-cognition action tendencies that
become increasingly predictable and determinant. In the context of emotion socialisation and
the development of psychopathology, repeated cycles of unresponsive/insensitive parenting
experiences may foster the emergence of other attractors that represent maladaptive coping
or coregulation which continue to be maintained by maladaptive parenting cognitions (i.e.,
unbalanced mental representations of the child and the parent-child relationship).
Understanding the relationship between these affective-cognitive structures and the
dynamics of parent-child coregulatory processes, particularly dynamic indices of sensitive and
responsive parenting, may prove key in not only accurately identifying the mechanisms of
change in interventions aimed at parenting behaviour, but also provide further insight into
how parenting cognitions shape interpersonal patterns in dyads with children with emerging
psychopathology.
Studies have reported mixed findings of the effectiveness of family interventions. Huber et
al (2020) reported improvements in both caregiving mental representations and parenting
behaviour following an attachment-based family intervention (i.e., The Circle of Security
Parenting Intervention) that were maintained at one-year follow up. Other research has
reported stronger effects of attachment-based parenting programs on parenting behaviour
than on cognitive processes (Smith et al., 2015). Video feedback interventions have also been
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shown to reduce coercive parent-child exchanges and these changes were reported to be
mediated by a reduction in parents’ negative relational schemas (Smith et al., 2013). Bugental
et al (2002) found that a cognitive appraisal-based family intervention with infants at risk of
maltreatment reduced mothers’ harsh parenting behaviours but positive changes in maternal
cognitions did not mediate the effects of the intervention on maternal behaviour. These
findings point to a lack of clarity on how parenting cognitions affect parenting behaviour.
Moreover, most of these interventions were also aimed at the affective content of relational
schemas, leaving the organisational features such as the ‘coherence’ of parent narratives less
understood. While the affective content and cognitive structures of parenting behaviour may
be linked, how the processes underlying them feed into one another needs to be further
examined. Moreover, ascertaining associations between parental mental representations
and real-time parenting behaviour could help us understand how and why interventions
might exert effects on parenting behaviour before or without changing parenting cognitions.
This has important implications for the development of effective intervention programs.
Purpose of the present study
The present study seeks to ascertain the relationship between maternal narrative coherence
(as measured by FMSS-Coherence) and coregulatory patterns during mother-child
interaction; examining whether a DS approach can demonstrate whether these mental
representations are accessible and responsive to real-time feedback during ongoing motherchild interactions. This study tests the following predictions:
1. Higher levels of coherence will be associated with increased engagement in supportive
coregulatory behaviour and decreased engagement in unsupportive coregulatory
behaviour.
2. Higher levels of coherence will be associated with higher parental responsiveness (i.e.,
temporal contingency) to child positive and negative emotion displays.
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3. Supportive coregulatory strategies will reinforce (i.e., upregulate) child positive
emotion displays (i.e., autonomous behaviour) and resolve (i.e., downregulate) child
negative emotion displays in children of more coherent parents.
4. Maternal psychopathology (symptoms of anxiety and depression) will moderate the
relationship between maternal narrative coherence and mothers’ engagement in
supportive and unsupportive coregulatory strategies, such that there will be less
recurrences of supportive coregulation and more recurrences of unsupportive
coregulation in mothers with higher levels of psychopathology.
5. Child characteristics (i.e., effortful control and child emotion and emotional and
behavioural difficulties) will moderate the relationship between maternal narrative
coherence and mothers’ engagement in supportive and unsupportive coregulatory
strategies, such that there will be less recurrences of supportive coregulation and
more recurrences of unsupportive coregulation in mothers with children with poorer
effortful control and higher levels of emotional and behavioural difficulties.

4.3 Methodology
4.3.1 Ethical statement
The present study was approved by the School of Psychology Research Ethics Committee at
Cardiff University (EC.16.10.11.4592GR). All parents provided signed, voluntary consent for
themselves and their children to participate.
4.3.2 Participants
Mother-child social exchanges were observed in 100 mother-child dyads taking part in
laboratory-based assessments at the Neurodevelopment Assessment Unit (NDAU). Families
were recruited via referrals from teachers and Special Educational Needs Coordinators
(SENCos) at local schools in South Wales for emotional and behavioural problems. At the time
of their participation, children’s mean age was 75 months (6.22 years; range = 51 – 117
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months) and 29% of the children were female. Fifteen percent of the children came from
households with incomes below £10,000, 32% between £10,000 and £20,000. According to
UK household income poverty definitions, which is estimated as income below the threshold
of £17,760 (60% of median UK income of £29,600) (Office for National Statistics, 2019), it is
estimated that around 40% of families were living within poverty. Full demographic details
can be found in Table 1.3.
4.3.3 Procedure
During a 3-hour laboratory visit, children completed a battery of computerised and noncomputerised tasks while mothers completed questionnaires on their child’s emotional and
behavioural functioning as part of the wider Neurodevelopment Assessment Unit (NDAU)
project. For the current study, data from a novel interaction with an unfamiliar researcher
(adapted from Lab-TAB the “Stranger Approach” episode to include the presence of the
mother) were used. Mother and child displays of emotion and behaviour during the task were
video recorded for later analysis. Time codes (i.e., onsets and offsets of emotion displays and
behaviour) were extracted via Mangold INTERACT 18.1 (Mangold, 2017).
4.3.4 Measures
Mother-child interaction
Laboratory temperament assessment battery (Lab-TAB) ‘Stranger Approach’
episode (Goldsmith et al., 1993).
Laboratory measures of children’s regulation abilities in the context of stress have the
advantage of using standardised procedures that can be controlled by the experimenter to
elicit specific emotions or behaviours of interest (Majdandzic & van den Boom, 2007; Zeman
et al., 2007). Observational measures in particular utilise objective criteria to code observed
emotions and behaviour which precludes bias often found in parents’ interpretations of child
behaviour. In the present study, the child’s social approach to a novel experimenter during
introduction to the lab setting was observed. While seated with their mother, children were
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approached and greeted by this unfamiliar person. The stranger attempted to interact with
the child, asking a set of questions (full details and examples can be found in Appendix 7).
Child negative and positive emotion and mother’s coregulatory behaviours were recorded for
3 minutes enabling observation of social communication processes based on facial
expressions and verbal and non-verbal behaviour. Interactions were coded based on the
procedures of Kochanska (1995) and Deater-Deckard et al (1997). The occurrence (i.e., onset
and offset) of mother and child behaviour was denoted by mutually exclusive and exhaustive
coding categories in real-time over the course of the interaction. Coders were trained
extensively to a criterion of 80% agreement before proceeding onto observation recordings
derived from the participants in the current study. Weekly meetings were undertaken to
minimize observer drift. Disagreements were discussed at the weekly meetings and where
needed, recordings were reviewed by both coders and subsequently recoded so that
sufficient agreement was attained. Two members of the coding team independently coded
10% of the video recordings to assess coder agreement and were blind to which recordings
were used to assess reliability. Time-unit kappa was used to examine inter-rater agreement
between pairs of time units in the GSEQ program (GSEQ5.1 program; Bakeman & Quera,
2011). A 3-second time tolerance was used, thus agreement occurred if a code was assigned
by the first coder 3 seconds before or after the same code was assigned by the second coder.
Reliability analyses indicated good agreement (ranging from 77-78%) with time-unit kappa’s
ranging from 0.73 and 0.75.
Table 4.1 Description of adapted Lab-TAB “Stranger Approach” episode.
Lab-TAB episode

Description

Stranger Approach

Elicits fear-related stress
through an encounter with an
unfamiliar adult

Child expressive
behaviours
Negative emotions
(e.g., fear, anger)

Child coping
behaviours
Active and social
engagement

Positive emotion (e.g.,
sociability)
Note: Based on Provenzi et al (2017)

Table 4.2 Coding scheme for adapted Lab-TAB “Stranger Approach” episode.
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Behavioural code
Child
Negative emotion
Expressions of fear, anger/frustration
Social withdrawal
Disruptiveness
Positive emotion
Independent social engagement (autonomy)
Mother
Supportive coregulatory behaviour
Physical comfort
Autonomy support

Positive directives

Unsupportive coregulatory behaviour
Negative directives

Examples
Facial and vocal expressions of negative
emotion (e.g., screaming, crying, whining,
Orienting away from stranger or mother with
body movements, averting gaze
Acts to disrupt or avoid interaction (e.g.,
deliberately refusing to speak; noncompliance
with mother’s requests)
Vocalisations to stranger (e.g., initiations,
responses)

Initiates physical contact (e.g., hugging,
stroking)
Facilitative behaviours that foster child’s
autonomy (e.g., gestures such as nodding when
child initiates engagement with stranger,
elaborating on child’s vocalisations, verbal
acknowledgement of child’s emotion display,
attempts to reframe negative emotion
expressions)
Attempts to refocus child’s attention,
instructive behaviours (e.g., verbal prompts to
respond to stranger’s questions, leading
interaction through asking child specific
questions)
Hostility: Criticisms of child (e.g., of child’s
emotion expression, behaviour or ability),
shouting at child, eye rolling, physical
aggression.
Intrusiveness: Taking over interaction (e.g.,
Interrupting child, speaking over child)

Coded data extracted from Mangold INTERACT files were transformed to include a
dichotomous variable which indicated whether the emotion or behaviour had or had not
occurred during each second of the task. This data was then used to test the hazard models
of child negative emotionality and adaptive social behaviour, and maternal co-regulation of
child negative emotion displays and adaptive social behaviour.
Child emotion displays
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Children’s emotion displays were coded independently of mother’s behaviours. Coders
recorded instances where children engaged in each of the following behaviours both verbally
and non-verbally: Negative emotion (i.e., anger, behavioural inhibition and irritability, and
disruptiveness), positive emotion (i.e., autonomous interaction with the experimenter).
Instances of social approach could be verbal (e.g., initiating conversation with the stranger or
responding to the stranger’s questions) or behavioural (e.g., approaching the stranger or
orienting attention towards the stranger). Use of autonomy was coded when children
independently persisted in the task without their mothers’ prompting (e.g., independently
interacting with the stranger, taking the lead in conversations). Negative emotion was coded
when children exhibited anger/fear, became irritable or disruptive, or withdrew from the
interaction.
Mother coregulatory strategies
Codes for mothers’ coregulation strategies during the interaction task were based on
investigations of scaffolding by Kochanska (1997) and Peterson et al (2008). Coders recorded
instances where mothers engaged in each of the following behaviours both verbally and nonverbally: positive directives, autonomy supporting, hostility, and intrusion. Positive directives
were coded when mothers used commands to elicit a specific response or behaviour.
Autonomy support was coded when mothers used speech or gestures to support children’s
autonomy (independent initiations), or when mothers followed their child’s lead. For
example, complying with child’s request or providing the child with opportunities to make
choices. Hostility was coded when mothers criticised the child or displayed rejection. Lastly,
intrusion was coded when mothers verbally or physically took over the interaction.
Child effortful control
Different instruments have been used to measure effortful control in early childhood,
including parental report (e.g., the Children’s Behaviour Questionnaire (CBQ; Rothbart et al.,
2001) which provide global measures of children’s self-regulation and laboratory tasks (e.g.,
Effortful Control Battery) (ECB; Kochanska et al., 2000) which provide more state-like indices
of children’s effortful control, but vary in terms of which aspects of effortful control they tap
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into. From a DS perspective, the child’s ongoing emotional state may be key, and the duration
of a child’s emotion display has been suggested to reflect the child’s self-regulatory ability,
i.e., the ability to inhibit (or down-regulate) an emotion once it is initiated and displayed, as
well as how long this down-regulation lasts. On this basis, the more time and effort a child
needs to down-regulate an emotion display, the shorter the length of time till the next
recurrence of this display (Snyder et al., 2003; Gardner et al., 1993). For the purposes of this
task, effortful control was indexed by the duration of each episode of negative emotion across
the task period. More specifically, children’s ability to resolve negative emotional states once
they have been activated and sustain this downregulation over time. Longer durations
indicated poor effortful control, illustrating a depletion of the children’s regulatory capacity,
resulting in regulatory failure.
Child autonomous motivation
A DS approach to children’s motivation was used (Grolnick et al., 1991). Specifically, the
duration of each episode of child autonomy across the task period was used to index this
variable. Accordingly, increasingly longer durations over time indicated higher levels of
autonomous motivation.
Child emotional and behaviour difficulties
Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997)
The Strengths and Difficulties Questionnaire (SDQ) is a 25-item screening questionnaire for
behavioural difficulties in children and young people aged 3-16 years. Mothers were
instructed to rate their child’s behaviour in the last 6 months across these items on a 3-point
Likert scale (0 = not true; 1 = somewhat true; 2 = certainly true). The questionnaire consists
of 5 subscales (emotional symptoms, hyperactivity/inattention, conduct problems, peer
problems, and prosocial behaviour). A total difficulties score comprising the first four subscale
scores was computed. This score indicates the extent of a child’s socioemotional and
behavioural difficulties. Additionally, a broader internalising subscale (combination of the
emotional and peer problems subscales) and an externalising subscale (combination of the
conduct problems and hyperactivity subscales) was created (Goodman et al., 2010). These
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broader subscales were categorised according to cut-off points recommended by Goodman
et al (2010) indicating a high/very high score (9 out of 20 for the internalising subscale and 12
out of 20 for the externalising subscale). In instances where there were missing items, scale
means were calculated from the remaining valid items regardless of the proportion of
missingness for the scale. Good discriminative validity has been reported in typical and highrisk children (Goodman, 1999; Mullick & Goodman, 2001) and the SDQ has been shown to be
effective in screening for psychiatric disorders in community samples (Goodman, 2001).
Table 4.3 Prevalence of emotional and behavioural difficulties in the sample.

Internalising
Externalising
Total problems
Note: % of children.

Low/average

High/elevated

66
39
41

34
61
59

Maternal psychopathology
Hospital Anxiety and Depression Scale (HADS, Zigmond & Snaith, 1983)
The Hospital Anxiety and Depression Scale Is a 14-item brief screening measure designed to
assess symptoms of anxiety and depression in non-psychiatric populations, identifying
individuals at elevated risk for anxiety and depressive disorders. Scores range from 0-21, with
scores from 8-10 indicating borderline or abnormal levels and scores from 11-21 indicating
abnormal levels warranting clinical assessment. To address missing items, scale means were
calculated from the remaining valid items. Data was considered missing in instances where
data was missing for more than 20% of items. This measure has been shown to have
sensitivities of 82% and 70%, and specificities of 94% and 68%, for depressive and anxiety
disorders respectively (Barczak et al., 1988). A Cronbach’s alpha of 0.83 for anxiety and 0.82
for depression has also been reported (Bjelland et al., 2002).
Maternal narrative coherence
The Five-Minute Speech Sample (FMSS-Coherence; Sher-Censor & Yates, 2010)
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The Five-Minute Speech Sample (FMSS) is a recently developed attachment-based measure
used to assess both expressed emotion (FMSS-EE; Magaña et al., 1986) and narrative
coherence

(FMSS-Coherence;

Sher-Censor

&

yates,

2010).

The

FMSS

requires

parents/caregivers to speak about their child and their relationship with their child for five
minutes. This speech sample is then transcribed and coded using protocols that examine
levels of expressed emotion or narrative coherence. The present study analysed mothers’
speech samples using the FMSS-Coherence protocol. Analysis via FMSS-Coherence requires
transcripts to be coded using six subscales: focus, elaboration, separateness, concern/worry,
acceptance/warmth versus rejection, and complexity. Scores on subcomponents are used to
indicate a final score of mothers’ levels of coherence (See Appendix 8).
Transcripts were coded using a rating scale ranging from 1 to 7 for each subscale. “Focus” was
indicative of the parent’s ability to remain focused on the child and on their relationship,
making them the central theme of their verbal narrative. “Elaboration” assessed how rich in
detail the verbal narrative was, with the low end of the continuum consisting of verbal
narratives lacking meaningful content. “Separateness” indicated the parent’s ability to relate
to the child as a separate person with their own needs and desires. Low separateness could
also be accompanied by boundary dissolution, wherein the roles of the parent and child are
equal or reversed (i.e., the child as the best friend, the caregiver, or the partner).
“Concern/worry” referred to the extent to which the parent expressed concern or worry
about the child or their parenting. “Acceptance/warmth versus rejection” indicated the
degree of acceptance and warmth towards versus the rejection of the child. “Complexity”
referred to how balanced and comprehensive the parent’s narrative was- the extent to which
the parent provided a multifaceted picture of the child. Lastly “Coherence” was denoted as
the integration of the former subscales; the degree to which the narrative focused on the
child, conveyed a consistent, well elaborated, complex and realistic picture of the child,
without overwhelming concern or significant problems with separateness. A narrative was
classified as coherent when it received a score of 4 or above on the Coherence subscale.
Mothers were instructed to speak generally about their child and their relationship with them
and encouraged not to focus on the reasons for the referral for assessment at the NDAU. The
experimenter used the below instructions, also giving the mother the opportunity to ask any
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questions. Mothers were also told that in the event of pauses they could wait and continue
when they were ready. In line with Caspi et al (2004), in the event of long pauses (i.e., pauses
longer than 30 seconds), the experimenter used non-leading prompts such as “how would
you describe [child’s name] personality?”. Audio-recordings of mothers’ speech samples were
transcribed by undergraduate psychology students who were part of the NDAU research
team. Transcripts were coded by a second researcher who was blind to the aims of the study
and was not involved in data collection. A third researcher coded 12% of the transcripts to
assess reliability resulting in a total agreement of 70.95% across all subscales, with intraclass
correlation coefficients found to range from 0.72 - 0.92; and an ICC of 0.96 for the final
coherence score.
Excerpt from FMSS instructions:
“Now I’d like you to speak about [child’s name] for five minutes without any
interruptions from me. While you do this, I will record what you say.”
“Can you tell me in your own words what kind of person [child’s name] is and how you
get along?”
4.3.5 Data analysis
Before examining associations between the aggregated variables (frequencies and durations
of real-time emotion and behaviour) and risk factors, the distributions of the variables were
explored. Variables indicating durations of mother unsupportive coregulatory behaviour (i.e.,
hostility and intrusiveness), and child negative emotion were found to be skewed and so were
transformed. Correlation analysis was used to establish associations between macro-level
indices of emotion and behaviour and child and parent risk factors. The results can be seen in
Table A3.1 (Appendix 3).
Statistical modelling of mother-child coregulation
Statistical analyses were conducted in R (R Core Team, 2019) based on methods used by
Snyder et al (2003). Multilevel survival analysis (MSA) was used to analyse mother’s use of
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coregulatory behaviours and children’s displays of negative and positive emotion in real time
(i.e., second-by-second). Full procedural details can be found in Chapter 2.
In the current study, mother and child risk factors theorised to influence mothers’
socialisation behaviours and narrative coherence were used as time-invariant covariates and
child positive and negative emotion displays were used as time-varying covariates (predictors)
to assess their moment-to-moment influence on the timing of mother coregulatory
strategies. Specifically, state changes in these covariates were hypothesised to affect the
hazard of mother supportive and unsupportive coregulation, either increasing or decreasing
the time until the next occurrence. The data were also checked for right censoring for mothers
who did not display any coregulatory behaviours and children who did not display any
instances of positive or negative emotion. The end of the task period (i.e., duration of task –
200 seconds) was used as the time to event for censored dyads.
Separate models were used to test the hypotheses. Hazard rates were used as individual
parameters and converted (exponentiated) into hazard ratios for ease of interpretation. This
indicated the ratio of the hazard rate for a one-unit increase of the covariate relative to the
hazard rate without that increase (i.e., the likelihood relative to a constant value of 1). A value
of more than 1 indicated the event was more likely to occur, and a value of less than 1
indicated the event was less likely to occur.
These models examined:
1. The association between mother and child risk factors and the time until recurrent
displays of mother supportive and unsupportive coregulatory strategies.
2. Interactions between time-varying (i.e., child positive and negative emotion) and
time-invariant predictors (i.e., mother and child risk factors) in predicting the time
until recurrent displays of mother supportive coregulatory strategies. Specifically, the
moderating effect of mother and child risk factors on the relationship between child
emotion displays and the timing of mothers’ supportive coregulatory strategies.
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3. Interactions between time-varying (i.e., mother supportive and unsupportive
coregulatory strategies) and time-invariant predictors (i.e., mother and child risk
factors) in predicting the time until recurrent displays of child positive emotion.
Specifically, the moderating effect of mother and child risk factors on the relationship
between mothers’ supportive and supportive coregulatory strategies and the timing
of children’s positive emotion displays.

3. Interactions between time-varying (i.e., mother supportive and unsupportive
coregulatory strategies) and time-invariant predictors (i.e., mother and child risk
factors) in predicting the time until recurrent displays of child negative emotion.
Specifically, the moderating effect of mother and child risk factors on the relationship
between mothers’ supportive and supportive coregulatory strategies and the timing
of children’s negative emotion displays.
4.4 Results
The findings are presented in several sections. First, descriptive details of mother and child
emotion and behaviour and risk factors are provided. The second section describes the
influence of maternal narrative coherence (and combined influence with mother and child
characteristics) on the recurrence of mother supportive and unsupportive coregulatory
strategies. Next, the influence of maternal narrative coherence on maternal responsiveness
(i.e., temporal contingency between child positive emotion and mother supportive
coregulatory strategies) is summarised. Lastly, the influence of maternal narrative coherence
on the upregulating and downregulating effect of mother supportive coregulatory strategies
on recurrence of child positive and negative emotion is detailed.
Descriptive Statistics
Mother and child emotion and behaviour
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Before reporting the results of the recurrent-events Cox regression models for the timing of
mother coregulatory behaviour, descriptive statistics on the key variables were examined.
The average durations at which mother-child dyads displayed specific positive and negative
emotions and behaviour are displayed in Tables 4.5 and 4.6.
Table 4.4 Means and standard deviations for risk child and parent risk factors.
FMSS-Coherence score
% Coherent mothers

M
3.69
46

SD
0.91

Range
2-6

Child total difficulties
Child internalising problems
Child externalising problems

19.18
6.86
12.28

6.71
4.08
4.32

4-36
0-17
3-20

Maternal symptoms of anxiety
6.68
3.65
0-17
Maternal symptoms of depression
4.45
3.30
0-11
Note: FMSS-Coherence: Five-Minute Speech Sample coded using the ‘Narrative Coherence’ protocol.
% of mothers with a ‘Coherence’ score of 4 or above. Child total difficulties: SDQ, Child internalising
problems (Emotional and Peer problems subscales), Child externalising problems (Conduct and
Hyperactivity subscales). Maternal symptoms of anxiety and Maternal symptoms of depression
(HADS)- Normal (0-7), Borderline (8-10), Abnormal (11-21).

Table 4.5 Descriptive statistics for child emotion displays.
Number of episodes
Mean
duration
(SD)

Mean
(SD)

Minimum

Maximum

49.82
(43.57)

7.23
(3.45)

1

16

Child emotion
Negative emotion

Positive emotion

44.76
12.21
1
24
(31.84)
(5.89)
Note: SD: Standard deviation. No significant effect of gender on child positive and negative emotion
displays. Significant correlation between age and child positive emotion displays (r = .248, p = .018).

Table 4.6 Descriptive statistics for mother coregulatory strategies.
Mean
duration
(SD)

Number of episodes
Mean
Minimum
(SD)

Maximum
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Supportive
coregulation
Autonomy
support
Positive
directives
Unsupportive
coregulation
Hostility

19.18
(12.16)
21.20
(13.32)

14.18
(5.73)

2

26

3.60
(2.45)

1

11

3.14
(2.45)
Intrusiveness
9.41
(18.14)
Note: SD: Standard deviation. No significant effect of gender or age on supportive or unsupportive
coregulation.

Bivariate correlations
Significant associations were found between maternal narrative coherence and duration of
mother supportive coregulation (r = .230, p = .040) and between maternal narrative
coherence and total SDQ difficulties (r = - .262, p = .019). Duration of mother supportive
coregulation was also significantly associated with total SDQ difficulties (r = - .225, p = .035).
No significant associations were found between duration of child positive or negative emotion
or mother unsupportive coregulatory strategies and any of the child and mother risk factors.
Primary Analyses
Effect of narrative coherence on timing of mothers’ supportive coregulatory strategies
Cox Regression models revealed a significant association maternal narrative coherence and
the timing of mothers’ supportive coregulatory behaviour (hazard rate = 0.12, standard error
(SE) = 0.06, p = .028, hazard ratio = 1.13) indicating shorter latencies until displays of
supportive coregulatory strategies in more coherent mothers.
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Figure 4.1 Plot of time to displays of supportive coregulatory strategies. Higher values indicate
longer latencies.
Effect of narrative coherence on timing of mothers’ unsupportive coregulatory strategies
There was no significant association between maternal narrative coherence and the timing of
mothers’ unsupportive coregulatory behaviour (hazard rate = -0.10, standard error (SE) =
0.11, p = .320).
Influence of coherence of contingencies between maternal supportive coregulation and
child positive and negative emotion displays
Next, Cox Regression models were used to test whether mother’s narrative coherence
influenced the timing of their supportive coregulatory strategies when children made positive
and negative displays of emotion; specifically, whether use of supportive coregulatory
strategies was (1) more likely in the seconds children made positive emotion displays
compared to the seconds they did not, (2) more likely in the seconds children made negative
displays of emotion compared to the seconds they did not.
The results are displayed in Table 4.7. Recurrence of mother’s overall use of supportive
coregulatory strategies in the seconds children displayed negative emotion was not significant
(hazard rate = -0.11, standard error (SE) = 0.13, p = .420). However, a trend towards increased
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recurrence of supportive coregulation in mothers at higher levels of narrative coherence was
found for child positive emotion (hazard rate = 0.15, standard error (SE) = 0.10, p = .150),
indicating that contingent responsiveness of mother’s supportive coregulatory strategies to
child displays of positive emotion were associated with higher levels of narrative coherence.
In other words, more coherent mothers were more likely to be supportive in the seconds their
child made positive emotion displays (i.e., displayed autonomy).
Table 4.7 Hazard rate estimates for maternal supportive coregulatory strategies following
child emotion displays.
Predictor

Estimate

Standard
Error

p

Hazard Ratio

95%CI of
Hazard Ratio

Coherence x Child
positive emotion

0.15

0.10

.150

1.16

[0.95, 1.42]

Coherence x Child
-0.11
0.13
.420
0.90
[0.70, 1.16]
negative emotion
Note: Estimate: Hazard rate. Autonomy support: Coherence x Child PE (Hazard rate = 0.18, standard
error (SE) = 0.12, p = .140, hazard ratio = 1.19, 95%CI[0.94, 1.51]. PE: positive emotion displays.

Interactive effects between narrative coherence, maternal psychopathology, child
emotional and behavioural difficulties, and child effortful control on timing of mothers’
supportive coregulatory strategies
The interaction between maternal narrative coherence and child emotional and behavioural
difficulties was not significant (hazard rate = -0.01, standard error (SE) = 0.01, p = .940). No
interactive effects were found between child effortful control and narrative coherence on the
timing of mothers’ supportive coregulatory strategies (hazard rate = 0.02, standard error (SE)
= 0.19, p = .900). There were also no significant interactive effects between maternal narrative
coherence and maternal anxiety (hazard rate = -0.03, standard error (SE) = 0.02, p = .230) and
between maternal narrative coherence and maternal depression (hazard rate = 0.04,
standard error (SE) = 0.03, p = .260) on the recurrence of maternal supportive coregulatory
strategies.
Table 4.8 Hazard rate estimates for maternal supportive coregulatory strategies.
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Predictor

Estimate

Standard
Error

p

Hazard Ratio

95%CI
of Hazard
Ratio

Coherence
Total SDQ difficulties
Maternal anxiety
Maternal depression
Effortful control

0.12
-0.01
0.01
-0.01
0.22

0.06
0.01
0.02
0.03
0.18

.028
.270
.670
.750
.220

1.13
0.99
1.01
0.99
1.24

[1.01, 1.26]
[0.97, 1.01]
[0.96, 1.06]
[0.94, 1.05]
[0.88, 1.77]

Coherence x total SDQ
difficulties

-.001

0.01

.940

1.00

[0.98, 1.02]

Coherence x maternal
-0.03
0.02
.230
0.97
[0.93, 1.02]
anxiety
Coherence x maternal
0.04
0.03
.260
1.04
[0.97, 1.10]
depression
Coherence x Effortful
0.02
0.19
.900
1.02
[0.70, 1.49]
control
Note: Estimate: Hazard rate. Autonomy support: Coherence x maternal anxiety (Hazard rate = -0.02,
standard error (SE) = 0.03, p = .450, hazard ratio = 0.98, 95%CI[0.92, 1.04].

Interactive effects between narrative coherence, maternal psychopathology, child
emotional and behavioural difficulties, and child effortful control on timing of mothers’
unsupportive coregulatory strategies
The influence of the interaction between maternal narrative coherence and child effortful
control on the timing of mothers’ unsupportive coregulatory strategies was marginally
significant (hazard rate = -1.42, standard error (SE) = 0.78, p = .070, hazard ratio = 0.24).
Hence, more coherent mothers were less likely to engage in unsupportive coregulatory
strategies over time when children had poorer effortful control (i.e., were less easily soothed).
No significant interactive effects were found between narrative coherence and child
emotional and behavioural difficulties (hazard rate = 0.01, standard error (SE) = 0.02, p = .550).
The interactions between narrative coherence and both maternal anxiety (hazard rate = -0.06,
standard error (SE) = 0.05, p = .240) and maternal depression (hazard rate = 0.01, standard
error (SE) = 0.06, p = .880) were also not significant.
Table 4.9 Hazard rate estimates for maternal unsupportive coregulatory strategies.
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Predictor
Coherence
Total SDQ difficulties
Effortful control
Maternal anxiety
Maternal depression
Coherence x total SDQ
difficulties
Coherence x maternal
anxiety
Coherence x maternal
depression
Coherence x Effortful
control
Note: Estimate: Hazard rate.

Estimate

p

Hazard Ratio

-0.10
-0.02
0.85
0.02
0.06

Standard
Error
0.11
0.02
0.51
0.04
0.05

.320
.350
.094
.600
.200

0.90
0.98
2.34
1.06
1.02

95%CI of
Hazard Ratio
[0.73, 1.11]
[0.94, 1.02]
[0.86, 6.32]
[0.94, 1.11]
[0.97, 1.16]

0.01

0.02

.550

1.01

[0.98, 1.04]

-0.06

0.05

.240

0.95

[0.86, 1.04]

0.01

0.06

.880

1.01

[0.89, 1.14]

-1.42

0.78

.070

0.24

[0.05, 1.12]

Interactive effects between narrative coherence and mothers’ supportive coregulatory
strategies on the timing of child positive and negative emotion displays
Lastly, Cox Regression models were used to test whether narrative coherence influenced the
timing of children’s recurring positive and negative emotion displays when mothers used
supportive coregulatory strategies; specifically, whether child positive emotion was more
likely in the seconds mothers were autonomy-supportive or used positive structuring
compared to the seconds they were not, and whether child negative emotion was less likely
in the seconds mothers were autonomy-supportive or used positive structuring compared to
the seconds they were not.
The results are displayed in Table 4.10. A marginally significant interaction between maternal
narrative coherence and mothers’ overall use of supportive coregulatory strategies revealed
reduced recurrence of child positive emotion. However, a marginally significant interactive
effect between maternal narrative coherence and mothers’ autonomy support (hazard rate =
0.24, standard error (SE) = 0.14, p = .082), indicated that children of more coherent mothers
were more likely to display positive emotion over time in the seconds mothers used
autonomy support specifically. No significant interactive effect between maternal narrative
coherence and mothers’ supportive coregulatory strategies on child negative emotion
displays was found (hazard rate = -0.19, standard error (SE) = 0.20, p = .340).
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Table 4.10 Hazard rate estimates for child positive and negative emotion displays following
maternal supportive coregulatory strategies.
Predictor

Estimate

Standard Error

p

Hazard Ratio

95%CI of
Hazard Ratio

.100

1.00

[0.82, 1.22]

.340

0.83

[0.56, 1.23]

Predicting recurrence of child positive emotion
Coherence x maternal <-0.001
supportive
coregulation

0.10

Predicting recurrence of Child negative emotion
Coherence x maternal -0.19
supportive
coregulation

0.20

Note: Estimate: Hazard rate. Child positive emotion: Coherence x autonomy support (Hazard rate =
0.24, standard error (SE) = 0.14, p = .082, hazard ratio = 0.98, 95%CI[0.97, 1.66].

4.5 Discussion
Parents’ narratives about their child and their relationship with their child reveal parentingrelated mental representations which are thought to guide the affective quality of the parentchild relationship and shape the emergence and maintenance of child psychopathology (Caspi
et al., 2004; Oppenheim, 2006). Proponents of attachment theory have pointed to the
“coherence” of these mental representations as a major contributor to maladaptive
interaction patterns and child outcomes. Despite a body of research (i.e., FMSS-Coherence
studies) evidencing associations between the coherence of parents’ schematic cognitions,
parenting, and relationship quality, further research is needed to capture the
interconnectedness of the underlying mechanisms and processes (i.e., dynamic coupling of
the emotion and cognitive systems). The current study set out to examine the influence of
levels of coherence on the dynamics of parent-child coregulatory patterns in an interactive
task designed to elicit mild distress.
Using Multilevel Survival Analysis, this study, (1) tested whether narrative coherence
influenced the timing of mothers’ use of supportive and unsupportive coregulatory strategies,
(2) examined the influence of narrative coherence on the temporal contingencies between
maternal supportive and unsupportive coregulatory strategies and children’s positive (i.e.,
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adaptive social behaviour) and negative emotion displays, (3) examined whether more
adaptive coregulatory patterns (i.e., supportive coregulatory behaviours upregulating child
positive emotion and downregulating child negative emotion) would be found in dyads with
more coherent mothers, and (4), examined interactive effects between coherence and
maternal psychopathology (i.e., symptoms of anxiety and depression) and between
coherence and child characteristics (i.e., child effortful control and child emotional and
behavioural difficulties) on mothers’ subsequent use of supportive and unsupportive
coregulatory strategies.
Initial bivariate correlations revealed significant associations between parent-reported child
emotional and behavioural difficulties and low levels of maternal narrative coherence,
supporting previous FMSS-Coherence studies (Sher-Censor & Yates, 2015). Duration of
mothers’ supportive coregulatory strategies was also associated with higher levels of
maternal narrative coherence and lower child emotional and behavioural difficulties,
supporting the role of parental sensitivity and responsiveness in socialisation practices and
child adjustment (Sher-Censor & Yates, 2015).
Interdyadic (between-dyad) social processes
The present study found that higher levels of narrative coherence were associated (i.e.,
predicted) the recurrence of mothers’ supportive coregulatory behaviours. Thus, more
coherent mothers became increasingly more autonomy-supportive and provided more
positive structuring of their child’s emotions and behaviour over time. No significant
association was found between maternal narrative coherence and the timing of mothers’
unsupportive coregulatory behaviours, pointing to the particular role of coherence in
enhancing socialisation practices involving the accurate interpretation of the child’s goals and
desires and understanding of the child’s need for agency. Unbalanced, one-dimensional (i.e.,
incoherent) parental narratives are said to reflect distorted thought processes, such as
inaccurate information-processing or attributions of the child’s emotions and behaviour.
These maladaptive cognitive processes can lead to parents responding more insensitively to
the child or being less responsive to their child’s signals in time of distress. In this sense, low
narrative coherence may serve as a marker for problematic information processing that
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prevents parents from acting in supportive ways in emotionally arousing situations that
trigger the child’s need for sensitive parenting (Benoit et al., 1997; Slade, 2005; Zeanah &
Benoit, 1995). Children of less coherent parents may internalise these coregulatory patterns,
learning to avoid emotion-eliciting situations or exaggerate their emotional expressions due
to insufficient modelling of appropriate coping behaviour (Cassidy, 1994; Feeney & Cassidy,
2008). Furthermore, in the context of dynamic coupling of the emotion and cognitive systems
denoted by dynamic systems theory and differential emotions theory, these findings
demonstrate how affective-cognitive structures feed into real-time monitoring and timely
and appropriate maternal responding. This may then facilitate recursive feedback loops that
foster adaptive coregulatory patterns in parent-child interaction by pulling the dyadic system
back into positivity.
Intradyadic (within-dyad) social processes
Coherent parents are thought to be more flexible in their thinking about their child, seeing
their child as a multifaceted individual with unique goals and desires that are separate from
their own. Accordingly, coherent parents have been found to respond sensitively to their child
and are attuned to their child’s signals. The current study found that higher levels of maternal
narrative coherence were marginally associated with increased moment-to-moment
responsiveness to children’s positive emotion displays such that mothers with higher levels
of coherence were more likely to use supportive coregulatory behaviour in the seconds
children exhibited positive emotionality. Thus, coherent mothers demonstrated more
attunement and contingent responsiveness to their child’s positive emotion displays, further
supporting previous findings (e.g., Sher-Censor et al., 2013; Sher-Censor & Yates, 2015).
Supportive coregulatory strategies (i.e., socialisation practices) such as autonomy support
have been associated with positive child outcomes (Joussemet et al., 2008). The present study
found some evidence of reciprocal effects between supportive coregulatory behaviour and
children’s positive emotion displays that appeared enhanced by levels of maternal narrative
coherence. Recurrence of child positive emotion displays when mothers used autonomy
support was more likely in dyads with mothers at higher levels of narrative coherence. Whilst
not statistically significant, the direction of results (i.e., hazard ratio below 1) showed that
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recurrence of child negative emotion displays, when mothers used supportive coregulatory
strategies, was less likely in mothers with higher levels of narrative coherence. This not only
suggests that coherence enhances the effectiveness of mothers’ regulatory efforts, but also
demonstrates the importance of coherence in consistent parenting. More coherent parents
were better able to maintain their sensitivity and responsiveness to enhance their child’s
positive emotion. Previous research has found higher variability (inconsistency) in parenting
behaviour in response to child misbehaviour in high-risk dyads (i.e., maladjusted children and
high parental psychopathology) (Lunkenheimer et al., 2016). Thus, coherence may serve as a
protective factor, fostering emotional availability and a sense of security in the parent-child
relationship.
Coupled with the above findings of increased temporal contingencies between maternal
supportive coregulation and child positive emotion displays, these findings provide further
evidence of the validity of the FMSS-Coherence as an effective attachment-related measure
of parenting cognitions. They also illustrate more directly how parenting cognitions map onto
parenting behaviour. Decreased engagement in supportive coregulatory strategies may
reflect inflexible and distorted thinking about children’s abilities to cope in emotion-eliciting
situations and misinterpretation of their emotion displays (Oppenheim, 2006; Sturge-Apple
et al., 2006).
Combined risk and evocative effects
The current study also examined interactive effects between levels of coherence and poor
effortful control (i.e., difficulty in sustaining downregulation of negative emotion over time)
on mothers’ supportive and unsupportive coregulatory strategies. More coherent mothers
were less likely to engage in unsupportive coregulatory strategies with children with less
effective effortful control. This suggests that mothers with higher levels of narrative
coherence were more attuned to their child’s signals of distress and were less likely to
interpret their child’s distress signals in negative way. These parents may have been able to
maintain a balanced view of their child’s strengths and difficulties. In light of the above, rather
than enhancing socialisation practices geared towards promoting positive emotionality,
coherence in mothers of particularly difficult children may play a bigger role in preventing
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insensitive or hostile responses to their child’s difficulties thus preventing engagement in
coercive interactions or instances of negative reciprocity which maintain problem behaviour.
These findings provide much needed insight into associations between FMSS-Coherence and
parent-child interaction patterns, particularly in at-risk children, as most studies on FMSSCoherence have used community samples (Sher-Censor et al., 2016).
Research has evidenced the role of maternal psychopathology in mother-child relationships
and maternal responding and has also reported some links between maternal personality
characteristics and narrative coherence (Sher-Censor et al., 2013). Parents’ awareness of their
own emotions as well as their attitudes and beliefs about emotions, which all contribute to
how they regulate their emotions, may also contribute to their mental representation of the
child and their relationship with the child. Katz and Hunter (2007) found lower depressive
symptoms, higher self-esteem and less internalising and externalising problems in
adolescents of mothers who were more accepting of and expressed their own emotions. Yap
et al (2010) also found that mothers who reported more emotion regulation problems and
depressive symptoms were more negative towards their child and exhibited more
dysregulated behaviour. Interestingly, the current study did not find a significant interactive
effect between levels of narrative coherence and maternal anxiety or depression on mothers’
use of supportive or unsupportive coregulation. This could be attributed to the low mean
scores which predominantly fell within the normal range and the use of a brief screening tool.
Accordingly, a more in-depth assessment monitoring symptoms of maternal depression over
longer periods might help clarify these findings.
Clinical implications
To the author’s knowledge, this is the first study to examine FMSS-Coherence alongside the
interpersonal dynamics of mother-child interaction; in particular, it is the first to find
associations between narrative coherence and mothers’ moment-to-moment engagement in
supportive coregulatory strategies reflected in socialisation practices. This study
demonstrates that mother-child interactive patterns arise from real-time exchanges of
emotion and behaviour that recur over time. Additionally, narrative coherence predicting the
timing of mothers’ supportive and unsupportive coregulatory behaviour further supports the
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notion that increased coupling (and self-organisation) of the emotion and cognitive systems
create affective-cognitive structures that serve as attractors that pull the mother-child dyadic
system toward or away from adaptive and maladaptive coregulatory patterns. Crucially, this
developmental period represents the crystallisation of the child’s emotional and cognitive
capacities; consequently, examining these attractors as they stabilise and become more
predictable may make it easier to identify targets for early intervention.
The findings also illustrate the complexity of the sensitivity construct, pointing to a better
conceptualisation of “sensitivity” as patterns of maternal responding rather than a global
parenting quality. They also indicate (as also argued in the previous chapter of this thesis),
that we must broaden the study of sensitivity to incorporate the temporal organisation of
parent-child social exchanges through the application of DS principles. In doing so,
conceptualisations of sensitive responding can be extended to examination in both real-time
and on a developmental scale.
Furthermore, the findings have implications for intervention efforts aimed at parenting
behaviour and parent-child interaction. Studies have revealed reductions in negative
relational schemas following a video feedback intervention for parents, which mediated
reductions in observed parent-child coercive interactions 2 years later (Smith et al., 2013).
Yet, many of these intervention efforts have been focused on the affective content of parents’
cognitions. The findings point to the importance of the organisational features of relational
schemas, such as clarity, balance and consistency as these patterns of thinking and feeling
underlie automatic response tendencies that may be particularly difficult to alter clinically.
Studies have reported mixed findings of the effectiveness of family interventions. Bugental et
al (2002) found that traditional cognition-based family interventions with infants at risk of
maltreatment reduced mothers’ harsh parenting behaviours but positive changes in maternal
cognitions did not mediate the effects of the intervention on maternal behaviour. Moreover,
research has reported stronger effects of attachment-based parenting programs on parenting
behaviour than on cognitive processes (Smith et al., 2015). Associations between parenting
cognitions assessed by the FMSS-Coherence and increases in mothers’ moment-to-moment
use of supportive socialisation strategies, as well as facilitation of adaptive coregulation (i.e.,
upregulation) of positive emotionality in children may serve as mechanisms of change for
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intervention efforts aimed at altering parental attitudes and schematic cognitions. For
example, in interventions aimed at increasing parental sensitivity, alongside video-based
feedback and evaluation of parenting behaviour, clinicians could use mentalisation-based
methods to target unbalanced and distorted thoughts about the child or encourage a more
multidimensional perspective of the child to increase attunement and aid the parent in
making more accurate interpretations of the child’s needs and goals (Sharp & Fonagy, 2008).
Study limitations and suggestions for future research
While this study has a number of strengths such as its use of more fine-grained microanalytical measures of parent-child interaction and use of statistical tools that capture the
temporal dimensions of dyadic emotion and behaviour; the study has a number of limitations.
While maternal narrative coherence and maternal psychopathology impact parent-child
interaction patterns, other factors such as age and the situational context may also play a
role. In this study, child age was associated with overall duration of child positive emotion
displays which indicated that older children engaged in more positive emotion overall.
Though a wide age range was used in this study to aid sample size, future research could more
directly ascertain developmental differences in child displays of emotion and behaviour in the
context of dynamic processes. Further, as children get older, their cognitive and selfregulatory abilities become more refined, meaning they gradually require less coaching and
have a higher need for emotional and behavioural independence. This highlights the need for
longitudinal studies of FMSS-Coherence and observed coregulatory patterns to identify
crucial periods of development wherein the emotion and cognitive systems may reorganise
to create new emergent patterns (i.e., attractors) or produce changes in current ones. For
example, future research could explore the extent to which parents’ levels of coherence
change over time and the implications of improvements or deterioration in parents’ levels of
coherence for socialisation practices and coregulatory patterns over the course of childhood
and adolescence.
Future research could also explore the generality of parents’ narrative coherence, whether
the influence of narrative coherence on real-time sensitivity and responsiveness is specific to
the situational context. Play interactions involving cooperation and turn-taking also facilitate
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mutual reciprocity, which is also key in sensitivity and responsiveness. Kochanska (1997)
earlier suggested that mutual responsiveness and shared goals predict child cooperation and
compliance. Further, Gardner et al’s (2003) study showed that children in dyads that engaged
in cooperative mother-child play had fewer conduct problems 1 year later. Mutual reciprocity
is also a key facet of parent-child coregulation and reflects the parent’s contingent and timely
responsiveness to the child. Examining levels of parental narrative coherence alongside
coregulatory patterns when the child is not in distress could broaden our understanding of
parental sensitivity. Responsiveness to distress fosters children’s abilities to regulate negative
emotion and accurately interpret emotions in others (Fabes et al., 2002), whereas play
interactions more directly elicit both parental responsiveness to the child and child
responsiveness to the parent though emotional and behavioural reciprocity (i.e., matched
affect and turn-taking).
Conclusions
The present study sought to ascertain the relationship between the coherence of mothers’
narratives about their child and their relationship with their child and mother-child
coregulatory processes. The study particularly focused on dynamic indices of sensitive and
responsive parenting and found that higher levels of narrative coherence increased mother’s
engagement in supportive socialisation practices (i.e., autonomy support), and was
associated with marginally higher levels of contingent responsiveness with children’s displays
of positive emotion (i.e., social adaptiveness). Furthermore, the findings revealed that
maternal narrative coherence fostered adaptive coregulation between mother and child such
that an increase in positive emotion displays following mother supportive coregulation was
found in children of more coherent mothers. Maternal narrative coherence also reduced
mothers’ engagement in unsupportive coregulation with children who had less effective
effortful control in downregulating negative emotion. These findings not only provide support
to previous studies of FMSS-Coherence and parenting, but also point to effective methods of
accurately identifying mechanisms of change in interventions. Helping the parent reframe
their beliefs regarding the intentions and motivations behind their child’s emotion and
behaviour and altering rigid and distorted portrayals may prevent reliance on overlearned
relational patterns of thinking that negatively impact the parent-child relationship.
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Chapter 5
General Discussion
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Chapter overview
This chapter first provides a summary of the three studies detailed in chapters 2 to 4 in section
5.2. It then provides a discussion of the findings from the three studies in section 5.3. Focusing
on the main aims of the thesis, it reflects on its contribution to research efforts in applying
dynamic systems methods to the study of within-child and social factors implicated in the
etiology and maintenance of child psychopathology, to the empirical literature on parenting
and socialisation, and insights into potential markers of change for intervention research. This
chapter then considers strengths and implications of the thesis sections 5.4 and 5.5. The
chapter then concludes with a discussion of the limitations of the thesis and
recommendations for future research in section 5.6 and provides its final conclusions in
section 5.7.
5.1 Introduction
Developmental researchers are often concerned with how things change, the processes by
which novel structures (e.g., abstract thought) and skill (e.g., self-regulation, language)
emerge. Emotions, considered to function as temporal interpersonal systems (Butler, 2011),
evolve dynamically over time and extend beyond the individual. Developmental changes in
the experience and display of emotion are said to arise from transactional and reciprocal
influences of not only genetic-maturational processes, but also crucially, social experience
(Cole et al., 1994; Davidson et al., 2000). This thesis sought to examine the dynamic nature of
children’s regulation of emotion and behaviour and mother-child coregulation processes in
the context of emotional stress by employing micro-analytical methods. In using an at-risk
sample of primary school-aged children with emerging psychological difficulties, the thesis
points to how temporal features of emotional responding may play a role in pathways to
neurodevelopmental disorders. Following a thorough review of relevant literature and
theoretical frameworks in Chapter 1, the thesis examined the temporal dynamics of emotion
and emotion regulation in 100 mother-child dyads in three empirical studies presented in
Chapters 2-4.
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5.2 Summary of the findings
Chapter 2 aimed to ascertain whether micro-analytical methods (using timing as an index of
micromomentary changes in emotion) could capture temporal contingencies between
children’s negative emotion displays and their regulatory strategies during a frustrative
nonreward task. It found that activation of avoidance-based strategies (i.e., behavioural
avoidance) was associated with a reduced recurrence of negative emotion, particularly in
children at higher levels of externalising difficulties. Cognitive-behavioural strategies (i.e.,
self-resignation) were also associated with an increased recurrence of negative emotion.
Lastly, higher goal orientation (indexed as longer latencies to non-goal directed strategies of
regulation) was associated with reduced recurrence of negative emotion.
The thesis then sought to understand the relevance of children’s socialisation experiences to
their emotional tendencies (i.e., emotion displays and social approach). Chapter 3 aimed to
examine coregulatory patterns during mother-child interaction, ascertaining temporal
relationships between children’s emotion displays and mother’s coregulatory strategies
based on socialisation practices associated with children’s coping and adaptive behaviour. It
found recurrent displays of negative emotion (i.e., inhibition and anger) in high internalising
children when interacting with an unfamiliar adult during the “Stranger Approach” Lab-TAB
episode. It also found that supportive coregulatory strategies resolved/downregulated
children’s displays of negative emotion, but not in high internalising children- instead
upregulating negative emotion when mothers used positive directives. Further, poorer child
effortful control and maternal depression were associated with decreases in child positive
emotion displays over time. Unsupportive coregulatory strategies (i.e., intrusiveness) also led
to reduced recurrence of positive emotion, particularly in children with higher internalising
difficulties. Lastly, Chapter 4 aimed to examine the relationship between broad metatheoretical constructs of attachment and dynamic coregulatory processes, specifically
focusing on narrative coherence (i.e., mothers’ internal representations of the child and the
parent-child relationship). It found that supportive coregulatory strategies were more
contingent with children’s positive emotion displays in more coherent mothers and led to
increased recurrence of positive emotion displays. Narrative coherence also predicted
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decreases in recurrence of mothers’ unsupportive coregulatory strategies when children had
poorer effortful control.
Developmental changes in the experience and display of emotion are said to arise from
transactional and reciprocal influences of social experience. In this thesis, I have
demonstrated that regulatory processes shape children’s emotional experiences, but
crucially, these experiences and processes are best understood in a relational context which
comprises the co-construction of emotional states in real-time. Children with emotional and
behavioural difficulties demonstrated a reflexive use of avoidance-based coping in response
to an emotional stressor independently of their mother, and they were less receptive to
positive socialisation practices (i.e., positive directives) when their mother was present. This
is suggestive of the negative impact of parent-child interactive contexts that do not foster
appropriate regulation abilities in children, particularly children with emerging psychological
problems. However, when mothers are able to think about their child and their relationship
in a positive and well-balanced way that communicates understanding of the child and their
difficulties (i.e., are more coherent in their thinking), this can foster positive regulation
experiences that equip the child to exhibit positive emotion even in the face of challenges.
5.3 Discussion of the findings
5.3.1 Can micro-analytical methods capture the dynamics of emotion and the
regulation of emotion?
Emotional development is said to occur through recurrent real-time emotional experiences,
wherein everyday interactions with the emotion-eliciting environment trigger the modulation
of emotional arousal across seconds, minutes, days, months and years (Hollenstein, 2015).
Thus begs the question, how do these moment-to-moment emotional processes become
stable practices and patterns over time? While a comprehensive answer requires examination
of the dynamics of emotion at multiple time scales, this thesis focuses on micromomentary
(i.e., second-by-second) changes in emotion and emotion regulation. Daily encounters with
emotion-evoking experiences are often in the context of tantrums with parents following the
blockage of goals/desires, momentary conflict with peers, and expectations of compliance
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and cooperation with nonfamilial adults (i.e., teachers). Children’s expressive behaviour
during such situations continuously fluctuate, ranging from immediate and reflexive reactions
to sustained perseveration in specific affective states.
Central to this thesis is the notion that rather than static qualities of internal experiences,
emotions emerge, evolve and dissolve across time. This thesis applied micro-analytical
methods (i.e., molecular coding of observed behaviour and time-series statistical modellingMultilevel Survival Analysis) to two experimental paradigms from the Lab-TAB battery: a
frustrative nonreward situation (the “Impossibly Perfect (Blue) Circles” task) and the
“Stranger Approach” situation (adapted to include the presence of the mother and ageappropriate questions from the “Stranger”). Chapter 2 found contingent moment-to-moment
patterns of movement into and out of states of anger/frustration that depended on the type
of regulatory strategy the child employed. Few studies have directly assessed children’s
emotion regulation as it occurs, and even fewer have included a broad range of regulatory
strategies. There is an implicit assumption in traditional models of emotion regulation that a
regulation strategy influences the “survival” of an emotion, yet this has seldom been tested
empirically (Sheppes, 2020). Modulation of anger, for example, is typically assessed in terms
of anger intensity and total duration, and most assessments have focused on observation of
children’s use of distraction in situations requiring children to wait for a desirable object
(Neubauer et al., 2012; Dennis et al., 2009). However, as children often become angry during
a long wait for a desirable object or are tasked with overcoming anger to persist when goals
are blocked, fluctuations in the temporal aspects of anger serve as more sensitive indices of
regulation (Thompson, 1994); and these time-related features may prove effective in
capturing key developmental changes. To the author’s knowledge, the study presented in
Chapter 2 is the first to examine real-time activation of regulatory strategies that are
avoidance-based, cognitive-based, and approach-oriented in primary school-aged children,
and particularly in primary school-aged children with emerging emotional and behavioural
difficulties. The applicability of micro-analytical methods to studying emotion regulation was
also demonstrated in Chapter 3 which found contingent moment-to-moment patterns of
coordination between child positive and negative emotion and maternal socialisation
practices such that depending on whether the socialisation behaviour was supportive or
unsupportive, the mother-child dyad was able to shift into mutually adaptive states. This not
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only further demonstrates the utility of micro-analytical methods in capturing interactional
dynamics in a social context, but also demonstrates how, unlike traditional global methods,
micro-analytical methods reflect partners’ emotional behaviour becoming predictably
sequenced in time. With global methods the relation between one partner’s behaviour to
another’s communicative act is implied in qualitative ratings or descriptions, but not
objectively measured. The micro-analytical methods used in this thesis have elucidated
objective indicators of coordination that are statistically predictable over even small-time
units (i.e., seconds).
5.3.2 Are there temporal contingencies between children’s emotional experiences
and their regulatory responses to emotion-eliciting situations?
The ability to manage negative emotions is considered to be a key adaptive skill, particularly
as children begin formal schooling and must learn to manage their emotions independently.
Social interactions represent contexts in which every day social demands may elicit displays
of negative reactivity in children (e.g., where the child is provoked, feels threatened, or
required to wait). Children’s regulatory abilities arise early in infancy, becoming more refined
during childhood through early interactions with caregivers. Well-regulated children are
considered to be more adept in social situations, more able to persist at difficult tasks,
internalise social rules, and appropriately modulate their emotions when exposed to negative
emotional stimuli (Bandura, 1977; Kochanska, 1993). Given the evidenced impairment in
emotion regulation in children with emerging emotional and behavioural difficulties (Cisler et
al., 2010; Mazefsky et al., 2013; Wyman et al., 2010), this thesis was critical in identifying
predictable patterns of emotional responding that occur on a moment-to-moment basis in
such children’s daily interactions with emotion-eliciting environments and other people.
Procedures from the Lab-TAB (Goldsmith et al., 1993) have been commonly used in studies
of emotion regulation. Comprising of measures designed to elicit fearfulness, anger,
frustration and disappointment, this battery of tasks was effective in illustrating the dynamics
of emotion and emotion regulation in children. Quantifying regulatory ability by how much
negative emotion children display does not necessarily address whether children who display
less negative emotion are better able to regulate their reactions or are less reactive to task
challenges. Thus, examining strategy use serves as a more direct approach to assessing
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emotion regulation. This thesis is one of the very few empirical efforts to apply micro-analytic
methods to the Lab-TAB paradigms (Provenzi et al., 2017).
Early studies demonstrated that toddlers have some capacity to regulate emotion. Calkins &
Johnson (1998) found reduced engagement in regulatory strategies in toddlers experiencing
longer and more intense anger. Buss & Goldsmith (1998) also found that use of focused
distraction and approach in the moments following the display of anger led to reductions in
anger in the subsequent moments. Chapter 2 demonstrated that other types of regulatory
strategies, i.e., avoidance-based and cognitive-based behaviours, can predictably influence
the “ebb and flow” (i.e., dynamics) of anger and frustration over the course of an
experimental situation. Yet, unlike the aforementioned studies, it found that successful
modulation of negative emotional states can also involve the recruitment of regulatory
strategies that are oriented away from appropriate goals (i.e., persistence in a task). Crucially,
Chapter 2 also addresses the paucity of research in school-aged children.
Chapter 2 found contingent moment-to-moment patterns of movement into and out of states
of anger/frustration that depended on the type of regulatory strategy the child employed.
While it was unexpected that children’s avoidance-based strategies would lead to reductions
in recurrent negative emotion, further analyses revealed that this pattern was found in
children higher in both internalising and externalising difficulties. This showed that in
situations where more goal-related behaviour is required to help children persist in the face
of negative feedback (triggering sensitivities to social judgement or disapproval), children
with emerging emotional and behavioural problems demonstrate a tendency towards
reliance on avoidance-based behaviours to downregulate negative emotional experiences.
This further indicates that emotional responses and associated behavioural tendencies are
not always optimally adaptive to the emotion-evoking context or socially appropriate. They
also corroborate the arguments of Cole et al (2004); that simple distinctions between the
experience and management of an emotion are not possible- confirming both Thompson’s
definition of emotion regulation as comprising the evaluation and management of one’s
emotional experience (Thompson, 1994; Thompson & Calkins, 1996), and Saarni’s (1999)
definition; the ability to manage the subjective experience of an emotion (i.e., its intensity
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and duration) and strategically manage the expression of an emotion in communicative
contexts.
While research has shown that diverting attention away from emotion-arousing stimuli can
decrease negative emotional arousal (Eisenberg et al., 1996; Rothbart et al., 2011), as
children’s cognitive capacities become more refined, they increasingly become more able to
intentionally focus attention on distressing stimuli or events to understand the source of
distress and use these situations as opportunities for mastery (Gilliom et al., 2002). However,
in this study, children with emotional and behavioural problems contingently employed
regulatory behaviours that facilitated the avoidance of emotion-arousing stimuli (i.e.,
negative feedback). Coupled with the higher recurrences of negative emotion in high
externalising children overall, and the low levels of approach-based regulatory behaviour (i.e.,
help-seeking), this study points to specific patterns of emotional responding that can be
targeted in interventions. Repeated and persistent experiences of frustration and
simultaneous activation of less adaptive coping behaviours may lead to affective biases that
coordinate and organise maladaptive behavioural responses in other contexts wherein
children are faced with social challenges, such as peer conflicts. These patterns of emotional
responding may foster hostile attributions for frustrative nonreward situations and positive
evaluation of disengagement from situations that do not align with the child’s desires.
As expected, cognitive-behavioural strategies (i.e., self-resignation/helplessness) led to
increases in second-by-second displays of negative emotion. Although studies have examined
instrumental helplessness in escape and avoidance situations (Miller & Tarpy, 1991),
particularly in externalising children (Quartier et al., 2017), there is a paucity of research on
children’s self-resignation behaviours/helplessness in school-aged children. This is the first
study to examine the micromomentary activation of cognitive-behavioural based strategies
such as helplessness, and it is the first to empirically demonstrate the temporal relationship
between the activation of this coping behaviour and the upregulation of negative emotion
(i.e., anger and frustration).
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5.3.3 Are temporal patterns of interdependency between child emotion and
maternal socialisation practices indicative of supportive and unsupportive
coregulation?
Another aspect related to the dynamic nature of emotion and emotion regulation is the
notion that emotions depend upon and oscillate through interpersonal contexts, leading to
the co-construction of relational meaning and fostering the interdependence of social
partners. In other words, emotions can be managed by the self as well as others. Theoretical
positions (e.g., Attachment theory and DS theory) have long pointed to the extrinsic
influences involved in the regulation of emotion and behaviour. Right from infancy we see
the majority of children’s emotion regulation experiences occurring in a dyadic context,
particularly between the child and their caregiver. Hence, in addition to the regulatory
behaviours and strategies the child employs to manage their emotional experiences, we must
consider the external influences that come into play. Much empirical effort from both
attachment research and research on bidirectional processes has been geared towards the
study of dyadic emotion regulation (Alink et al., 2009; Cole et al., 1994) and have pointed to
the enduring influences of socialisation experiences in parenting contexts on children’s
emotion regulation capacities. Chapter 2 showed that when maladjusted children encounter
challenges, they often experience recurrent negative emotions and engage in non-goaloriented behaviours that have been shown to reduce persistence (Medeiros et al., 2016). This
is a key finding as such children’s reflexive use or reliance on inappropriate ways of coping
with stress has the potential to reinforce emotional and behavioural difficulties, making them
deeply entrenched and resistant to change. Accordingly, we also know from the literature
that associations between negative emotions like anger and task engagement or performance
also depend on motivational tendencies and internalised patterns of emotional responding
from socialisation experiences.
In an attempt to address the paucity of research on parenting behaviour in real time, and in
the context of child and parent risk, Chapter 3 illustrated the interconnectedness of emotion
dynamics and relationship quality. It stressed the notion that while emotions are shaped by
relationships and social interactions, emotions themselves also shape relationships. This
study revealed interdependency between mother and child emotional behaviour that
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signified the key role of supportive coregulation for the downregulation of child negative
emotion. This micro-analytical approach also confirmed that the dynamics of coregulation can
be operationalised as both coordinated communicative acts between a mother and child and
the negotiation of actions to achieve mutual adaption (i.e., supportive socialisation
behaviours predictably decreasing negative states and sustaining this decrease). DS theory
tells us that social partners may come to act as stimuli for one another such that one partner’s
emotions elicit an emotional response in the other (Lorber & Smith, 2005). Social partners
may also actively attempt to manage or regulate each other’s emotional behaviour during
distress or conflict (Diamond & Aspinwall, 2003; Zaki & Williams, 2013). This reflects the
coupling of each partner’s fluctuating emotions (i.e., the dynamics of one partner’s emotions
influencing the dynamics of the other partner’s emotions). This study has then successfully
shown that temporal patterns between mother and child emotions and behaviour reveal
patterns that may be overlooked by traditional global methods. To accurately identify the
underlying emotional processes in interpersonal contexts, methods of measuring and
analysing observed behaviours must be process-oriented. Specifically, if researchers seek to
examine how partners may be pulled in to or out of mutual adaptiveness, and whether their
regulatory attempts have a mutually dampening or amplifying effect on one another’s
emotions and behaviour, our methods must reflect the key role of real-time dynamics.
In its use of methodologies appropriate for capturing temporal relations between observed
regulatory behaviours and subsequent emotional expressions, this chapter makes great
strides in filling the gap in research examining coregulatory processes. It also illustrates how
mother-child dyads effectively resolving negative emotional experiences reflects the
transmission of adaptive coping behaviour. Identifying predictable temporal changes from a
maladaptive state to an adaptive state over the course of seconds could be extended to
temporal changes over longer time periods (e.g., days, weeks, months). Research in
developmental psychology has long held the view that children’s self-regulation abilities
develop through early responsive caregiving from parents (Feldman, 2015; Crowell et al.,
2014; Lunkenheimer et al, 2015). While sensitive and responsive parenting has been securely
established as a key contributing factor to emotional development (Thomas et al., 2017),
many researchers have pointed to a bidirectional relationship (i.e., child-to-parent and
parent-to-child), making examinations of both self- and co-regulation even more pertinent.
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Fostering child coping behaviour through socialisation
Studies have shown that regulatory strategies such as self-soothing, help-seeking and active
distraction help children manage early frustration and anger, and that failure to acquire the
skills needed to employ adaptive strategies to modulate emotional arousal may lead to
difficulties in social interaction and maladjustment (Calkins, 1994; Cicchetti et al., 1995;
Eisenberg et al., 1993, 1994; Rubin et al., 1995). Children who employ such strategies are
considered to display more positive social behaviour (e.g., turn-taking in conversations and
joint action during social play), while less proficient children may be more likely to engage in
conflict behaviour with their peers. Chapter 2 showed us that while strategies related to
avoidance of an arousing stimulus may be useful in resolving anger in some situations
(Eisenberg et al., 1993;1994), children with emotional problems contingently use such
strategies in the face of emotion-eliciting situations that fall within the normal realms of their
day-to-day experiences.
Chapter 3 pointed to the role of parents and the parent-child relationship in children’s
internalisation of coping. Attachment security is said to be key in the child’s internalisation of
values as it leads to increased trust in the parent and the expectation of their needs being
met, particularly when parents are responsive in times of distress. When parents socialise
children to feel secure in the face of distressing situations by responding sensitively and
appropriately to the child’s distress signals, they foster children’s abilities to regulate negative
emotional experiences and see distressing situations as opportunities for mastery and to
achieve goals. Research has suggested that children’s appraisals of situations as threatening
or rewarding may determine tendencies toward approach or avoidance (Greenaway et al.,
2015; Roth & Kubal, 1975). Decreases in negative emotion following the use of avoidancebased strategies during frustrating situations, as well as recurrent negative emotion when
faced with novel situations in high internalising children, suggests that such children may be
particularly sensitive to cues of threat and thus be motivated towards avoidance of emotioneliciting situations. Children who see interactions with unfamiliar others as threatening,
developing a pattern of withdrawal from (or low approach towards) stimuli or situations that
arouse these regulatory responses, may go on to display such tendencies in other social
situations such as play, leading to an overreliance on ineffective regulatory behaviours
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(Thompson & Calkins, 1996). Equally, appraisals of situations as threatening -in the context of
social judgement, a threat to one’s self-efficacy may determine tendencies towards
helplessness.
One study showed that adolescent’s secure attachment representations were associated with
less maladjustment and adaptive coping behaviour (Scott et al., 2011; Moretti & Peled, 2004).
In Chapter 3 we saw temporally contingent decreases in child negative emotion in the seconds
mothers enacted supportive coregulatory strategies. Thus, mothers who scaffolded their
child’s emotions and behaviour through supportive strategies that nurtured the child’s
autonomy, facilitated the downregulation of negative emotion in their children. This
demonstrates how appropriate timing of mothers’ supportive behaviours can foster
children’s adaptive regulatory skills. We also saw that overcontrol, particularly intrusiveness,
but also crucially, overuse of positive directives appeared to hinder children’s social
adaptiveness and instead exacerbated children’s negative emotion displays. Taken together
with the findings from chapter 2, mothers’ overcontrol could be said to limit opportunities for
modelling of adaptive regulatory behaviour, leading to ineffective self-regulation and less
approach-orientation (Neitzel & Stright, 2004). Hence, children’s capacities for adaptive social
behaviour in challenging situations may be impeded by maladaptive coregulatory patterns
that involve contingent overcontrol. Responding to dysregulated child emotion and behaviour
then necessitates the use of structural guidance and support in a manner that does not
amplify negative emotionality. Furthermore, these findings indicate that responsiveness in
interpersonal contexts reflects an accommodation of the mother and child to one another. In
keeping with the bidirectional perspectives of the parent-child relationship, low receptiveness
or responsiveness to supportive regulatory efforts may reflect a lack of mutuality or
disengagement in the relationship.
The findings of contingent patterns involving maternal autonomy support also have potential
implications for clinical practice. These patterns give us insight into how coping behaviour
may be transmitted through children’s perceptions of their parent’s emotional availability and
beliefs about self-efficacy in managing emotion-evoking situations. Brenning et al (2015)
found longitudinal associations between adolescent’s perceptions of their mothers’
autonomy-supportive parenting and their use of emotional integration, suppressive
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strategies and dysregulation, as well as changes in adjustment. They found that perceived
maternal autonomy support predicted increases in adolescents’ adaptive regulation (i.e.,
emotional integration) and reductions in maladaptive regulation (i.e., suppressive strategies).
Emotion dysregulation also predicted decreases in adolescents’ perceptions of their mother’s
autonomy supportive parenting. This further points to the importance of supportive
coregulation experiences in fostering adaptive regulation and behaviour. While this thesis
was able to address the gap in research assessing real-time use of socialisation practices such
as autonomy support in primary-school aged children, longitudinal examinations could reveal
whether temporal contingencies between moment-to-moment autonomy support and child
emotion map onto developmental changes in emotion regulation skills across childhood and
adolescence.
5.3.4 Is there a link between broad metatheoretical constructs of attachment and
dynamic coregulatory processes?
If we are to understand the dynamics of social and emotional development, we must consider
the feedback loops amongst subcomponents of emotion such as affective-cognitive
structures which provide important insights into how relationship-centred cognitions might
shape moment-to-moment emotional behaviour. By modelling interpersonal emotion
dynamics in the context of parenting cognitions, Chapter 4 identified interactive patterns or
dyadic attractors that mothers and children were prone to enter into which could serve as
potential targets for intervention. Through the identification of effective perturbations to
destabilise maladaptive interactive dynamics, we can pinpoint key mechanisms that can be
utilised to trigger shifts from less optimal to more constructive attractors. Maternal narrative
coherence is one malleable mechanism. Chapter 4 enabled us to ascertain whether particular
parents struggle to interpret their child’s signals, influencing the adaptiveness of their
coregulatory behaviour. Specifically, it sought to understand whether the way in which
parents think about their child and the relationship influenced children’s coregulatory
experiences.
Research has shown that children who were better equipped to cope with distress in an
adaptive manner had mothers who responded sensitively to their signals and were
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knowledgeable about what distressed them (Vinik, 2011). In the final study detailed in
Chapter 4, mother’s narratives about their child and their relationship with their child were
analysed using the FMSS-Coherence protocol to indicate the coherence (i.e., balance and
consistency) of their mental representations. Individual differences in narrative coherence
were then used to predict mothers’ engagement in supportive and unsupportive coregulatory
strategies, and whether, in reflecting the organisational features of parenting cognitions,
narrative coherence would map onto temporal aspects of coregulation. It was found that the
coherence of mothers’ mental representations of the child and the parent-child relationship
was associated with increased engagement in supportive coregulatory strategies (i.e.,
autonomy support) and higher levels of contingent responsiveness with children’s socially
adaptive behaviour (i.e., positive emotion displays). Coherence also appeared to be
associated with the effectiveness of mothers’ supportive coregulatory behaviour in increasing
the recurrence of children’s socially adaptive behaviour. Finally, coherence appeared to
reduce the evocative effect of children’s poor regulatory abilities on maternal coregulatory
behaviour. The findings thus highlight the potential for therapeutic techniques such as
cognitive reframing to be effective in altering less optimal parenting practices (Robins et al.,
1996). Coherence may also serve as a protective factor, fostering emotional availability and a
sense of security in the parent-child relationship. With its demonstration that these
attributions are accessible and responsive to real-time feedback during parent-child
interactions, facilitating contingent maternal responding, the findings provide insights
previous studies that have predominantly used macro-level analyses of observed maternal
responding (Lohaus et al., 2001; Mesman, 2010) have been unable to do. It is thus the first
study to incorporate the FMSS-Coherence into the dynamics of parent-child coregulation.
Maternal mental representations provided a lens through which we can see the role played
by mothers’ beliefs about the intentions and motivations behind their child’s emotional
responding in their responsiveness to their child’s signals. Accordingly, increasing flexible
thinking about the child and the parent-child relationship could be a potential focus for
clinicians concerned with altering rigid maladaptive interactions between parents and their
children. If clinicians can utilise methods to prevent reliance on overlearned relational
patterns of thinking in parents, intervention effects could be sustained in the long-term.
Importantly, this developmental period represents the crystallisation of the child’s emotional
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and cognitive capacities; consequently, examining these patterns as they stabilise and
become more predictable may make earlier identification of difficulties and targeting these
mechanisms much easier.
Children’s internalisation of incoherent representations may foster reliance on inappropriate
regulatory strategies, exaggeration of emotional expressions, and thus maintain emotional
and behavioural difficulties (Oppenheim, 2006; Sher-Censor et al., 2018). For example,
emotion schema that foster the adaptive regulation and utilisation of the motivational
properties of emotional arousal may be more likely to be found in children who make more
accurate appraisals of an emotion-eliciting situation, and who are more proficient in
recognising their own and others’ emotions. As this thesis highlights, sub-optimal attachment
processes and socialisation experiences in interactions with significant others may play a key
role in the development of maladaptive emotion schemas and facilitate negative internal
working models of the self in relation to others and the environment (Pietromonaco &
Barrett, 2000) that may contribute to enduring emotional and behavioural difficulties.
5.4 Strengths and implications of the thesis
5.4.1 Micro-analytical methods
This thesis has promising implications for the field, particularly in terms of the adoption of
more advanced statistical methods of examining intraindividual emotional processes and
interpersonal processes in parent-child interaction. The successful application of multilevel
modelling methods such as MSA demonstrates the utility of going beyond aggregated counts
of emotion and behaviour to directly examining the temporal influence of
emotional/behavioural responses on real-time changes in emotion and behaviour, and the
interdependence of social partners’ emotional responses in real-time. While the combination
of questionnaire-based (global descriptors) and observation-based data was useful in
capturing within-child and dyadic interactive profiles; the micro-analytical methods employed
in this thesis have made significant contributions to the field. Thus, the three studies fill a
salient gap in the literature regarding the relevance of these key processes. This thesis has
also demonstrated how DS methods can be used to drive forward empirical efforts to refine
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conceptualisations of socialisation, in particular, parental sensitivity. It was additionally
successful in illustrating the role of emotion dynamics in the socialisation of children’s
emotion regulation tendencies and pointed to predictable temporal patterns that could be
targeted in interventions (i.e., reflexive activation of avoidance-based regulatory strategies,
and interdependency of supportive coregulatory strategies with sustained micromomentary
reductions in child negative emotion).
5.4.2 The link between children’s emotion regulation abilities and their motivational
tendencies
This thesis pointed to patterns of emotional responding in children with emerging
psychological problems that warrants further investigation. Avoidance-based strategies may
be useful for some children in temporarily coping with intense emotional experiences and
these children may also struggle to employ a goal-induced approach to maintain appropriate
task-focused persistence. We also saw that self-resignation worked to maintain negativity,
pointing to the inability of some children to contain negative emotions and a tendency to
become overwhelmed. Such children are likely to exhibit mood swings and tantrums with
parents and in school with peers and teachers. Taken together, this points to a lack of
approach-motivation in children who struggle to downregulate negative emotional
experiences and rely on avoidance-based strategies to cope with distress. It also shows that
children’s emotion regulation tendencies are interlinked with their motivational systems. The
reflexive use of avoidance-based coping in internalising and externalising children and
generally low activation of approach-related coping strategies (i.e., help-seeking) could serve
as a potential intervention target.
5.4.3 Bidirectionality and broadening conceptualisations of sensitive parenting
This thesis has also reaffirmed why the literature should be cautious in conceptualising
socialisation as a unidirectional process (i.e., parent-to-child). Bidirectional perspectives of
child development argue that children’s actions and responses are both shaped by and shape
their environments (Sameroff, 2010). Children can also socialise their parents by modifying
their beliefs and values as they move through different stages of development and their
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cognitive and self-regulatory capacities become more refined. The argument for broadening
conceptualisations of parental sensitivity was supported by the individual differences in the
organisational/structural aspects of parenting behaviour such that even at high levels of
mothers’ responsive use of positive structuring and guidance (i.e., autonomy support and
positive directives), contingencies with negative emotion and reduced positive emotion could
be identified. A better conceptualisation of “sensitivity” may then be patterns of maternal
responding that also comprise of patterns of thinking and feeling that underlie automatic
response tendencies (i.e., the organisational features of relational schemas, such as clarity,
balance and consistency), rather than simply a global parenting quality.
5.4.4 Maternal psychopathology
Previous research has shown differences in interaction patterns in dyads with parents with
psychological difficulties. For example, Van Bommel et al (2018) found that despite there
being no differences in reciprocated negativity between low internalising and high
internalising mothers, adolescents with low internalising mothers were more likely to
reciprocate their mothers’ positivity in comparison to adolescents with high internalising
mothers, pointing to differences in receptiveness and attunement. Consideration of maternal
psychopathology in the presented studies revealed that recurrence of child negative emotion
was higher in children of mothers high in depressive symptoms in Chapter 2, and children of
mothers high in depressive symptoms also displayed less positive emotion in Chapter 3. These
findings support notions of the influence of parental psychological functioning on interactive
patterns. For example, the higher recurrence of child negative emotion in response to
frustrative nonreward situations and reduced recurrence of child positive emotion in
response to novelty in children with mothers with higher depressive symptoms, points to
inadequate modelling of effective coping with emotional stress and an inability to mobilise
positive emotions (Goodman & Gotlib, 1999; Compas et al., 2002). This also demonstrates
that the influence of parent’s own psychological difficulties can be illustrated by predictable
temporal patterns of emotional responding.
5.5 Implications for clinical practice and intervention
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The thesis confirmed the positive effect of supportive socialisation practices such as positive
structuring (directives) and autonomy support on children’s emotion and behaviour, but also
extended our current understanding by showing that how these strategies are employed is
crucial. The temporal contingencies between mothers’ use of these socialisation practices and
decreases in children’s negative emotional behaviour (particularly for children at higher levels
of externalising difficulties) reflects an adaptive interactional process that could serve as a
source of protection or resilience. This has implications for the efficacy of parenting
interventions aimed at increasing parental attunement to children’s needs and goals
(Denham et al., 2000). Scaffolding behaviours that are not only geared towards acceptance
and understanding of child emotion but are also timely and contingent with the child’s
emotional responses are effective in helping children cope with emotional arousal; and they
also buffer against maladaptive tendencies.
Associations between parenting cognitions assessed by FMSS-Coherence and increases in
mothers’ moment-to-moment use of supportive socialisation strategies, as well as facilitation
of adaptive coregulation (i.e., upregulation) of positive emotionality in children may also serve
as mechanisms of change for intervention efforts aimed at altering parental attitudes and
schematic cognitions. For example, in interventions aimed at increasing parental sensitivity,
alongside video-based feedback and evaluation of parenting behaviour, clinicians could use
mentalisation-based methods to target unbalanced and distorted thoughts about the child or
encourage a more multidimensional perspective to increase attunement and aid the parent
in making more accurate interpretations of the child’s needs and goals (Sharp & Fonagy,
2008). Further, a molecular approach to intervention efforts could also be adopted by
enacting repeated sequencing of adaptive mother and child behaviours this thesis has shown
to be key (i.e., maternal autonomy support and child autonomy) over days and weeks to
create new interactional patterns.
5.6 Limitations and future directions
5.6.1 Alternative moderators and mediators of coregulation
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Whilst not the focus of the thesis, future research could examine the influence of child gender
more directly. There is evidence of gendertypic socialisation of emotional behaviour in
children. For example, early research found that parents tend to reinforce displays of sadness
in girls and anger in boys (Eisenberg et al., 1998). It has also been shown that emotion
socialisation with girls tends to be centred on relationship-oriented strategies, whereas for
boys, emotion socialisation is geared towards more active and instrumental strategies (i.e.,
problem-solving) (Sheeber et al., 2002). Interestingly, no effects of gender on mothers’
engagement in coregulatory strategies were found in this thesis, future research could
potentially look at a wider range of socialisation practices. The influence of parent gender
must also not be overlooked. There is a paucity of research on parent-child interaction that
includes fathers, even though studies have shown that fathers’ active involvement promotes
positive development and outcomes for children (Adamsons & Johnson, 2013).
While age did not have a significant effect on the key findings, it is noteworthy that there
were associations between age and child displays of positive emotion in the ‘Stranger
Approach’ task which indicated that older children engaged in more positive emotion overall.
Though a wide age range was used in this thesis to aid sample size, future research could
more directly ascertain developmental differences in child displays of emotion and behaviour
in the context of dynamic processes. Moreover, cultural influences on parenting and the
parent-child relationship must also be taken into account (Henderson, 2013). There is
variation in what is considered normative in different cultures; thus, we must also situate our
understanding of interactive processes in a broader sociocultural context. In doing so,
research could identify unique features that extend beyond traditional notions of relationship
quality (Bornstein, 2013).
Though subjective reports of internal experiences are often criticised for bias and may not
provide a full picture of regulatory experiences, they could reveal key information on how
appraisals of emotionally arousing stimuli shape children’s regulatory attempts and
motivational tendencies. Incorporating additional response channels such as expressive
physiology may also prove to be a more comprehensive approach to studying emotion
regulation in children (Sloan et al., 2004) and directly tap into the dynamics of other
transdiagnostic processes such as positive and negative valence systems and systems for
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arousal (Casey et al., 2014). Further, in terms of systems for socio-cognitive processes in the
RDoC, self-awareness and particular cognitive or language skills may be required to be able
to conceptualise and verbalise about coping with emotional experiences. Research is yet to
ascertain how well children understand how emotions are regulated and what strategies they
should use. Identifying one’s own emotional state is also considered to be a key aspect of
emotion regulation (Zeman et al., 2006). Research has suggested that low emotion
understanding, or awareness may lead to inaccurate interpretations or appraisals of internal
and external emotional cues (Lemerise & Arsenio, 2000). Thus, individual differences in
emotion recognition and emotion understanding may also be influential sources of risk for
impairment in emotion regulation (Halberstadt et al., 2002; Saarni, 1999).
Moreover, while the findings help move forward our understanding of dynamic processes in
both children’s emotion regulation tendencies and parent-child interaction, sample size was
a concern. A number of the findings across the studies were indicative of trends in the data
but were not statistically significant, and effect sizes (indicated by hazard ratios) ranged from
small to medium. Small sample sizes can decrease the ability to detect significant effects even
when the hypothesised relations or associations are present, thus future work could use
larger samples to increase power to detect effects. Nevertheless, this thesis was able to
successfully illustrate unique patterns of emotional responding in an at-risk sample, making
its empirical efforts stand out in a body of literature that has largely focused on community
samples.
5.6.2 The trajectory of intrapersonal and interpersonal emotion dynamics
The present study was able to examine temporarily contingent patterns of emotion
expression and emotion regulation in a cohort of high-risk children experiencing emotional
and behavioural difficulties. However, given that the dynamic processes underlying emotion
expression and emotion regulation occur not only over the course of seconds, but also days,
weeks, months and years, we cannot infer longitudinal changes in the emotion dynamics
detailed in the three studies; it is clear there is still more work to be done. There is little we
know about how emotion regulation changes with age, and even less about changes in
dynamic processes. Thus, the next step is to undertake longitudinal examinations to increase
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understanding of these processes throughout development. For example, we do not yet know
whether improvements in emotion regulation reflect changes in the temporal influences of
adaptive regulation strategies, or what dynamic changes in emotion processes signify
increased skill in maintaining the effect of successful regulatory attempts over longer periods.
We also do not know how the dynamics of dyadic coregulatory processes change over
developmental time. For example, Snyder et al (2003) found that macro-level indices of
parents’ sensitive and constructive responses to their child’s emotion displays were related
to the growth of antisocial behaviour but micro-level indices were not. Such investigations
could have interesting implications for our understanding of resilience in children and the
trajectories of emotional development in at-risk children. Additionally, these methods could
be used to assess the dynamics of other related aspects of child development such as verbal
ability and language over longer time scales (e.g., months), and also examine the emergence
of multiple domains simultaneously; enabling temporal associations to be used as both
outcomes and predictors (Lougheed et al., 2019).
5.6.3 The influence of context
The structural organisation of parent-child relationships is also not limited to its temporal
features. The dynamics of intra- and interpersonal emotional processes may depend on the
social goals and contexts that organise interactions between a child and their environment
and between a child and parent. This thesis focused on paradigms eliciting frustration/anger
(and sensitivity to social judgement) and low social approach; however, it may be useful to
examine intrapersonal and interpersonal dynamics in other contexts. Coregulation has been
studied in a range of parent-child interactive contexts, such as conversations about emotions
and structured play. Lindsey et al (2010) observed parent-child mutuality during a caregiving
task (i.e., eating a snack) and social play, and found context-dependent patterns of mutuality.
They suggested that play interactions represent an egalitarian relationship wherein parent
and child act as “mutual play partners”, and the focus is more on shared goals than on
discipline and instruction (Lindsey et al., 2010). Hollenstein et al (2004) also found that
parent-child dyads with children with early onset aggression and antisocial behaviour
demonstrated more rigid interaction patterns and were less able to adapt to changes in
interactional context (i.e., teaching task, game-playing, sharing a snack) regardless of the
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content of their behavioural patterns. Other studies have shown that socioemotional
flexibility of the parent-child dyadic system in early childhood is inversely related to
longitudinal increases in externalising behaviour (Lunkenheimer et al., 2011). The ability to
transition from one task to another and exhibit a broad range of emotional states
demonstrates an ability to regulate emotional experiences as the emotion-eliciting context
changes. This may also serve as a key adaptive coregulatory process. In addition, examining
levels of parental narrative coherence alongside coregulatory patterns when the child is not
in distress could further improve conceptualisations of parental sensitivity. Accordingly, MSA
could be extended to compare coregulatory processes across contexts, for example, using
competing hazard models (Lougheed et al., 2019).
5.7 Final conclusions
These three studies have shown that emotions oscillate in the context of individual goals and
contextual demands, supporting the notion of emotion regulation as a dynamic process (Cole
et al., 1994). Hence, the thesis has successfully argued that the methodological approaches
we employ should also be sensitive enough to detect regulatory change in emotion and
behaviour. The paradigms used have enabled examination of both individual and dyadic
regulation (i.e., the effect of a stressor on parent and child emotion and behaviour) and show
that DS frameworks for understanding emotion regulation can be applied to these paradigms
to demonstrate how emotions and behaviours are coordinated and co-constructed to achieve
individual or dyadic goals (Lazarus, 1991). Importantly, they provide much needed evidence
of micro-analytical methods that objectively show how emotions organise into predictable
patterns that give rise to individual and between-dyad differences in emotional functioning.
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Appendix 1
Table A1.1 Bivariate correlations between risk factors and durations of child emotion and regulatory strategies.
1
1.

2

3

4

5

6

7

8

9

10

2.

NE
episodes
NE

.755**

3.

RES

0.073

-0.108

4.

DIS

-0.091

0.113

-0.143

5.

AVOID

0.043

0.059

-.269*

-0.106

6.

HS

0.426

0.430

-0.033

0.275

-0.240

7.

TD

0.163

0.110

0.203

0.059

0.173

0.264

8.

EXT

.226*

0.117

0.208

0.033

0.055

0.349

.824**

9.

INT

0.044

0.057

0.131

0.075

0.226

-0.010

.786**

.300**

10.

MA

0.230

-0.015

0.136

-0.008

0.026

-0.146

.314*

.295*

0.213

11.

MD

.411**

.336*

-0.056

-0.065

-0.006

-0.013

0.167

0.182

0.089

.522**

12.

IC

-0.036

-0.123

0.153

-0.121

-.247*

-0.079

-0.128

-.231*

0.044

0.233

11

12

.320*

Note: * significant at p < .05. ** significant at p < .001. NE episodes: Total number of episodes of negative emotion. NE: duration of negative
emotion. RES: duration of self-resignation. DIS: duration of unfocused distraction. AVOID: duration of behavioural avoidance. HS: duration of
help-seeking. TD: total difficulties (SDQ). INT: Internalising difficulties (SDQ). EXT: Externalising difficulties. IC: Inhibitory control (NIH Toolbox
Flanker). MA: Maternal anxiety (HADS). MD: Maternal depression (HADS).
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Appendix 2
Table A2.1 Bivariate correlations between risk factors and durations of child emotion and mother coregulatory strategies.
1

2

3

4

5

6

7

8

9

1.

INT

2.

EXT

.259*

3.

TD

.776**

.808**

4.

MA

0.172

0.229

0.250

5.

MD

0.109

.297*

0.254

.497**

6.

Child NE

0.077

-0.217

-0.096

-0.029

-0.078

7.

Child PE

-0.005

-0.010

-0.008

0.100

0.057

-.476**

8.

AS

-.310**

-0.051

-.222*

0.209

0.141

-0.053

-0.004

9.

PD

-0.067

-0.064

-0.076

0.000

-0.087

0.119

-0.180

0.057

10.

HOS

-0.167

0.014

-0.084

0.180

-0.048

0.264

-0.211

0.010

0.103

11.

INTR

-0.120

-.313*

-0.273

-0.101

0.007

0.095

-0.097

0.032

0.002

10

11

0.161

Note: * significant at p < .05. ** significant at p < .001. INT: Internalising difficulties. EXT: Externalising difficulties. TD: Total difficulties (SDQ).
MA: Maternal anxiety (HADS). MD: Maternal depression (HADS). AS: duration of autonomy support. PD: duration of positive directives. HOS:
duration of hostility. INTR: duration of intrusiveness. Child NE: duration of child negative emotion. Child PE: duration of child positive emotion.
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Appendix 3
Table A3.1 Bivariate correlations between risk factors and durations of child emotion and mother coregulatory strategies.
1

2

3

4

5

6

1.

NC

2.

TD

-.262*

3.

MA

-0.149

0.203

4.

MD

-0.223

0.176

.445**

5.

Mother SCor

.230*

-.225*

0.067

0.024

6.

Mother UCor

0.059

-0.203

-0.029

0.076

0.239

7.

Child NE

0.122

0.013

0.027

0.025

-0.03

0.061

8.

Child PE

-0.025

0.003

0.078

0.102

-0.051

-0.156

7

8

-.454**

Note: * significant at p < .05. ** significant at p < .001. Narrative coherence (FMSS-Coherence). TD: Total difficulties (SDQ). MA: Maternal
anxiety (HADS). MD: Maternal depression (HADS). Mother SCor: duration of mother supportive coregulation (Autonomy support, positive
directives). Mother USCor: duration of mother unsupportive coregulation (hostility, intrusiveness). Child NE: duration of child negative
emotion. Child PE: duration of child positive emotion.
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Appendix 4
NDAU referral process
School identifies appropriate child to refer to the NDAU

School provides parent or guardian with parent information sheet

School and parent/guardian completes referral pack: Expression of Interest Form,
Parental Consent Form and Overview of Child Needs form. School also completes the
Strengths and Difficulties Questionnaire. Referral pack is then sent to the NDAU

Parent or guardian is sent an appointment date and time for NDAU assessment

Child and parent/guardian attend assessment at the NDAU across two sessions where
the child completes a battery of tasks whilst the parent completes an interview and a
set of questionnaires

A summary report providing feedback on child’s performance in battery of tasks is
generated and sent to school

Parents and child’s schoolteacher or professional involved in child’s support system at
school meet to discuss summary report and plan future interventions
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Appendix 5
Table A5.1 NDAU assessment battery.
Session 1
Task
Stranger Approach (Lab-TAB episode)
Lucid Ability
British Picture Vocabulary Scale (BPVS)
ANT ROO
Pupil task
Empathy task
Theory of Mind (ToM) False belief tasks
Harter
Facial Emotion Recognition (FER) task
Theory of Mind (ToM) False belief tasks
Renfrew Bus Story
AWMA
BELT
Height & Weight
Etch-A-Sketch task
Session 2
Task
ANT Pursuit
Picture Sequence Memory (NIH Toolbox)
DCCS (NIH Toolbox)
ANT Tapping
ANT Tracking
Hungry Donkey
Flanker (NIH Toolbox)

Child
Description
Novel interaction with stranger
Computer-based reasoning task
Receptive language task
Computer-based assessment of attention
and inhibitory control
Pupil response to emotion-evoking pictures
Assessment of cognitive and affective
empathy using emotive video clips
Belief-emotion and false-belief ToM tasks
Self-esteem/self-perception task
Computer-based task assessing emotion
recognition
False belief and second-order ToM tasks
Picture book task assessing expressive
language
Computer-based task assessing working
memory
Computer-based task assessing sensitivity
to reward and threat
Physical indicators of development
Parent-child collaboration task

Description
Computer-based assessment of sustained
attention
Computer-based assessment of episodic
memory
Computer-based assessment of cognitive
flexibility
Computer-based assessment of motor
coordination
Computer-based assessment of motor
coordination
Computer-based assessment of risk
aversion/impulsivity
Computer-based assessment of executive
attention/inhibitory control
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The Impossibly Perfect (Blue) Circle (LabTAB episode)
Saliva sample

Session 1
Task
Five Minute Speech sample (FMSS)
Parent interview
Questionnaires

Session 2
Task
Questionnaires

Frustrative nonreward task
Genetic information
Parent
Description
Parent’s narrative of the child and the
parent-child relationship
Identifies child’s difficulties
Questionnaires on family background and
child functioning

Description
Questionnaires on family background and
child functioning
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Appendix 6
Protocol for Lab-TAB “Impossibly Perfect (blue) circles task
Task phase (3.5 minutes):
Give the child a sheet of white paper and a blue marker pen.
“I want you to draw the perfect blue circle”
Start the timer when the child begins drawing – the task lasts for 3.5 minutes.
Critique each circle drawn by the child in a neutral voice and ask the child to draw another
one.
Examples:
“That one is too pointy, try again.”
“That one is too small, try again.”
“The lines don’t meet, try again.”
“That’s not quite right.”
“That is not round enough.”
At every minute repeat the instructions to the child to “draw a perfect green circle”.
End the experiment at 3.5 minutes by praising the child’s most recent circle as being really
good.
Recovery period (approximately 1 minute):
Continue to give the child positive feedback on the last circle. Also, the experimenter can
spend further time encouraging the child to make the best circle into a smiley face or other
picture, continuing to praise the child’s efforts and affirming how hard circles can be to draw
and suggesting that the child show this picture to his or her parent later.
Notes:
If the child tries to turn the paper over during the task, tell the child that the circles need to
be drawn on the same side and it is okay if lines cross. Keep the task going until the end of
the 3.5 minutes or until the child gives up completely or becomes very frustrated.
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Appendix 7
“Stranger” questions to child in Lab-TAB “Stranger Approach” task
Hello, I would like to know a bit more about you…
Do you know what you’re going to be doing today?
Can you tell me something you’re really good at?
What is something you’re not too good at?
Can you tell me about a time when you had fun with your mum/dad?
Do you have any brothers or sisters? What do you like best about them?
Example scenarios
Example 1
Stranger: (Approaches child) Hi, I would like to know a little more about you, is that Ok?
Child:

(Averts gaze away from stranger)

Stranger: What do you think you’ll be doing here today?
Child:

(Moves away from stranger) I don’t know

Mother:

Come on, what do you think? Maybe playing games?

Child:

(Shrugs shoulders)

Mother:

Why are you being shy? You’re not usually this shy

Stranger: Can you tell me something you’re really good at?
Child:

I don’t know

Mother:

I know something you’re good at doing…what about…(uses hand gesture to imitate
colouring)

Example 2
Stranger: (Approaches child) Hi, I would like to know a little more about you, is that Ok?
Child:

(Orients attention towards mother)

Stranger: Do you know what you’re going to be doing today?
Child:

(Gets up from chair and walks across the room to look at computer)

Mother:

(uses hand gesture to refocus child’s attention) She’s just asked you a question

Child:

What does this do? Do you have Minecraft games here?

Mother:

Ok, can you come back and answer these questions now

Child:

No, I want to play on this

Stranger: What do you think you’ll be doing here today?
Child:

I don’t know
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Appendix 8

Five Minute Speech Sample Administration – Parent version
The first thing I would like you to do is – I would like to hear your thoughts and feelings
about (child's name), in your own words and without my interrupting with any questions or
comments.
When I ask you to begin, I would like you to speak for 5 minutes, telling me what kind of a
person (child's name) is and how the two of you get along together. After you begin to
speak, I will not be able to answer any questions until the 5 minutes are up.
Okay? Do you have any questions?
So, for the next 5 minutes, please tell me what kind of a person (child's name) is, and how
the two of you get along together. I'll let you know when 5 minutes are up.

Summary of the Coherence scores range:
•

A score of 1 - there is no narrative (mom refuses to response, say something
but does not create even a meagre narrative).

•

A score of 2 – the narrative is disorganized, there are major parts which are
illogical, or contradictory.

•

A s score of 3 and up reflects a generally logical narrative (one can
understand what the mother says, although there could be some parts which
are not coherent).

•

A score of 3 will be assigned if there are significant problematic aspects to the
narrative. For example: the narrative is so meagre that we learn very little
about the child, or the mother describes the child in a mostly negative way,
or the mother is extremely overwhelmed with concern, so we learn very little
about who the child is a side from the concerning aspect, etc...

•

A score of 5 means a good enough narrative.

•

Scores of 5-7 on the coherence scale can be assigned only if the mother
received: a score of at least a 5 on focus, elaboration, separateness,
acceptance and complexity scales and a score not higher than a 4 on the
concern scale.
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