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CHAPTER 6.

Summary and General Discussion:
Unpacking the Black Box of Social-Emotional
Skills Interventions
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CHAPTER 6

Aim of This Dissertation

It is a common view that multi-component interventions yield superior effects on children’s
social-emotional development (e.g., Goldberg et al, 2019). Intuitively, this idea seems
convincing, as targeting multiple behavioral deficits at the same time seems more efficient
thantargeting deficits one by one. However, because intervention research has predominantly
assessed multi-component interventions in terms of the complete intervention package,
current evidence mostly tells us about the effectiveness of a combination of intervention
components exactly as structured in specific interventions (Chorpita et al., 2005a). As a
result, it remains unclear which components drive intervention effects and this can leave
researchers pondering the contents of the black box of multi-component interventions.
Therefore, a different intervention research approach is much needed.

To our knowledge, this dissertation features the first-ever set of studies assessing
the effects of individual social-emotional skills intervention components. Examining
interventions in terms of separate components can guide researchers, intervention
developers, and professionals in the field to more critically consider the composition
of childhood interventions and better match these interventions to children’s needs.
Furthermore, this information provides direction to evaluate and optimize existing social-
emotional skills interventions. Knowing which intervention components are effective
also allows for a modular approach (i.e., using intervention components as free-standing
modules) to prevent social-emotional skill deficits and related problem behavior in children
(Weisz et al., 2012). Finally, brief single-component interventions may benefit the quality
of implementation, as these might be more time-efficient and cost-effective to implement
than multi-component social-emotional skills interventions (Durlak, 2015). There are thus
ample reasons to examine individual intervention components, and this dissertation took a
first step towards opening the black box of childhood social-emotional skills interventions.
This dissertation examined the question: “What components of preventive childhood social-
emotional skills interventions drive intervention effects?”. This final chapter of the dissertation
summarizes and discusses its findings (see Table 1 for an overview), addresses which
questions remain unanswered, and provides suggestions for future research and practice.

Summary of Main Findings

Chapter 2 presented a multilevel meta-analysis that assessed whether separate intervention
components are related to the effects of childhood social-emotional skills interventions
reported in previous intervention studies. We collected 60 social-emotional skills
interventions and coded the individual exercises using a taxonomy developed for this study.
We found that, overall, social-emotional skills interventions yielded a significant, small effect
on children’s and adolescents’ interpersonal and emotional skills (d = .369, 95% Cl [.292,.447],
p < .001). Assessing the effects of individual intervention components showed that the
inclusion of psychoeducation (i.e., transfer of knowledge about behavior or group processes
and social roles) and skill-building (i.e., exercises aimed at enhancing interpersonal behavior)
in the intervention was related to larger intervention effects. We also found that the dose
of delivery of these components matters. Specifically, the inclusion of three to six exercises
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of psychoeducation and 11 to 20 skill-building exercises was related to larger effect sizes
of social-emotional skills interventions on children’s interpersonal and emotional skills. The
inclusion of psychophysical components was not related to intervention effects.

In Chapters 3, 4 and 5, we took a closer look at the effects of specific intervention
components using a microtrial approach. This approach uses randomized experiments
to examine the effects of brief and focused manipulations (Howe et al., 2010). These
studies focused on three behavioral outcomes, all of which are often targeted in current
multi-component social-emotional skills interventions and are highly relevant for school-
age children: social anxiety, (low) self-esteem, and prosocial behavior. All three-arm
microtrials included four repeated measures. Pretest 1 was completed approximately
five weeks before the start of the intervention, pretest 2 was completed one week before
the start of the intervention, posttest was completed one week after the intervention had
ended, and follow-up was completed approximately three months after the intervention
had ended. Schools participated in only one of the three microtrial studies, and in only
one condition, to prevent spill-over effects. To ensure a naturalistic setting and benefit
the generalizability of our findings, the intervention components of each microtrial
were provided in the school-context in the three highest grades of participating Dutch
elementary schools by certified and experienced professionals.

In Chapter 3, we evaluated whether a brief group intervention with either exposure
(n =82, Mage= 10.32 years, SD = .95), cognitive restructuring (n = 73, Mage= 10.64 years,
SD = 1.12) or a combination of both components (n = 36, Mage= 10.53 years, SD = 1.18)
was successful in improving social anxiety and anxiety-related outcomes in children
with elevated symptoms. Children were invited to participate in the interventions if they
scored above their class average on social anxiety at pretest 1. We found that exposure
and cognitive restructuring as separate intervention components were similarly effective
in reducing children’s social anxiety and anxiety-related behavior. The effects found
for both separate components were sustained up to three months after the end of the
intervention. The intervention combining exposure and cognitive restructuring yielded
fewer effects, and these effects were notlarger than the effects found for either individual
component intervention.

In Chapter 4, we evaluated whether brief group interventions with either cognitive
restructuring (n = 63, M_ = 10.69 years, SD = .92) or psychophysical exercises (n = 60,
M. = 10.61 years, SD = 1.06) were successful in improving children’s self-esteem and
self-esteem-related outcomes. We also compared these single-component interventions
to a no-treatment control group (n = 63, M__= 10.67 years, SD = 1.07). Children in the
experimental groups were invited to participate in the intervention if they scored below
their class average on self-worth and assertiveness at pretest 1. We found that cognitive
restructuring yielded delayed effects on children’s thoughts and behavior: children
reported feeling more self-worthy and competent, and having less negative automatic
thoughts three months after the end of the cognitive restructuring intervention compared
to children in the control group. Importantly, the psychophysical component did not yield
any immediate or follow-up effects on self-esteem and self-esteem-related outcomes
that were significantly larger than the changes in the control group.
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In Chapter 5, we evaluated whether an autonomy affirmation component yielded additive
effects in universal social-emotional skills interventions aimed at enhancing children’s
prosocial behavior. The set-up for this microtrial was slightly different from the previous
two microtrials, in that it did not assess single-component interventions in a subgroup
of children with specific symptoms (i.e., social anxiety or low self-esteem). Instead, the
interventions included both skill-building exercises and cognitive-emotional exercises, and
targeted the whole class (i.e., implemented separately per grade level). An intervention with
autonomy affirmation component (n =243, M__=10.46 years, SD = 1.04) was compared to an
intervention without autonomy affirmation component (n =157, M, = 10.47 years, SD = .86),
and a no-treatment control group (n =379, M_ = 10.76 years, SD = .86). We found that a social-
emotional skills intervention with autonomy affirmation had superior effects compared to an
intervention without autonomy affirmation and a no-treatment control group. Specifically,
children reported less internalizing and externalizing behavior three months after the end
of the intervention with autonomy affirmation compared to children that participated in the

intervention without autonomy affirmation and children in the control group.

Table 1. Overview of the Findings of this Dissertation.

Chapter Target Skill Findings Practical
Implications

Section 1.

2. Interpersonal Three to six psychoeducational exercises and 11 to Social-emotional skills
and emotional 20 skill-building exercises are related to the largest interventions should
skills effect sizes of social-emotional skills interventions include a sufficient dose

on interpersonal and emotional skills outcomes. of psychoeducation and
Psychophysical exercises are not related to skill-building exercises.
intervention effects.

Section 2.

3. Social-anxiety Exposure is effective in improving children’s social Interventions targeting
anxiety, anxious behavior, distress, avoidant children’s social
behavior, approach behavior, positive thoughts, anxiety should include
perceived social threat, internalizing behavior, social exposure or cognitive
skills, and self-perceived competence. restructuring.
Cognitive restructuring is effective in improving
children’s social anxiety, anxious behavior, distress,
avoidant behavior, approach behavior, positive
thoughts, perceived social threat, internalizing
behavior, self-efficacy, and self-perceived
competence.

A combination of exposure and cognitive
restructuring is not effective in improving children’s
social anxiety and anxiety-related outcomes.

4. Self-esteem Cogpnitive restructuring is effective in improving self-  Interventions aimed at
worth, self-perceived competence, and automatic improving children’s self-
thoughts. Psychophysical exercises are not effective  esteem should include
in improving children’s self-esteem and self-esteem-  cognitive restructuring
related outcomes.

5. Prosocial Autonomy affirmation yields positive effects on Interventions aimed at

behavior children’s internalizing and externalizing behavior. promoting children’s

prosocial behavior
should include autonomy
affirmation.
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Key Conclusions on Effective Components and Dose of Delivery

Two main inferences can be drawn from our findings. First, not all intervention
components work equally well to improve children’s social-emotional skills and behavior.
Second, the dose with which the intervention components are delivered matters.

Effective Intervention Components

Combining the previously summarized findings shows that (i) psychoeducation is related
to stronger social-emotional skills intervention effects (Chapter 2), (i) the psychophysical
component does not seem to be beneficial when trying to improve children’s social-
emotional skills and behavior (Chapters 2 and 4), (iii) practicing target behavior (i.e., skill-
building component) and cognitive restructuring do seem to sort effects on children’s
social-emotional skills and behavior (Chapters 2, 3, and 4), and (iv) the inclusion of an
autonomy affirmation component in social-emotional skills interventions leads to a
stronger decrease in children’s internalizing and externalizing behavior (Chapter 5).

Several explanations may underlie these findings. Perhaps skill-building components (e.g.,
exposure)and cognitive-emotional components (e.g., cognitive restructuring) are effective
in improving children’s social-emotional behavior because both of these components
directly target concrete skills that are important for children’s social functioning. To
illustrate, a child with negative emotion patterns might benefit from exposure exercises
because these directly focus on the situation that evokes negative emotions. Similarly,
this child might benefit from cognitive restructuring exercises because these directly
focus on the thoughts that trigger negative emotions. Psychophysical components, on
the other hand, might be too indirect to yield effects. Psychophysical exercises (e.g.,
balancing or posture exercises) use bodily movement to generate bodily feedback. The
bodily feedback then needs to be translated into changes in cognitions and emotions (e.g.,
Glenberg et al., 2013). This indirect mechanism of change might explain why using such
componentsin social-emotional skills interventions may not resultin meaningful changes.
Psychoeducation likely is an essential component for social-emotional skills intervention
because it provides children with knowledge about target behavior and allows them to
optimally benefit from the intervention components that follow (e.g., Brown, 2018). This
implies that there might be an interaction effect between psychoeducation and other
intervention components (see “Suggestions for Future Research and Practice”). Finally,
stimulating children’s autonomy likely improves intervention effects because the ability
to achieve significant behavior change depends on individuals' perception that new-
learned behavior is self-advocated instead of externally motivated (Ryan & Deci, 2017).

Dose of Delivery Of Intervention Components

The second principal conclusion of this dissertation is that the dosage of intervention
components plays a vital role in intervention effectiveness. Our meta-analysis (Chapter
2) showed that specific dosages of intervention components yielded optimal effects,
while higher and lower dosages yield smaller effects (i.e., curvilinear effects). The effects
observed across our microtrials show that the interventions with sufficient component
exercises yielded more significant effects (i.e., on more outcomes measured) than the
interventions that did not include a sufficient dose of components. Concretely, the
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exposure intervention and cognitive restructuring intervention aimed at improving social
anxiety (Chapter 3) and the cognitive restructuring intervention aimed at improving self-
esteem (Chapter 4) all included sufficient skill-building and cognitive-emotional exercises
when one relates this to the findings from our meta-analysis (Chapter 2)', and all yielded
significant effects. By contrast, the intervention that combined exposure and cognitive
restructuring (Chapter 3), and the interventions with and without autonomy affirmation
aimed at enhancing children’s prosocial behavior (Chapter 5) included fewer than ten
skill-building exercises and fewer than six cognitive-emotional exercises (as would
be recommended based on Chapter 2). All three of these interventions yielded fewer
significant effects.

At large, our findings seem to indicate that implementing a too-small dose of intervention
components to improve children’'s social-emotional functioning may hamper the
accumulation of intended intervention effects (e.g., Chapters 3 and 5). Targeting
multiple behavioral and cognitive aspects in an intervention, and stacking components
to do so, might thus increase the risk of including intervention components in a too-
small dose. Indeed, it seems that targeting concrete behavior with a sufficient dose of
a specific component is more effective. Perhaps, targeting a central skill—with the right
component and dose—could set other behavioral changes into motion in the network of
social-emotional skills (see “Suggestions for Future Research and Practice”). If this notion
holds, this might even mean that multi-component interventions are superfluous. In
other words, it may be the case that when we intervene on children’s social-emotional
skills, less (but enough) is more.

Suggestions For Future Research and Practice

Based on this dissertation, several suggestions for future research can be made that may
serve as helpful pointers on how to further unpack the black box of social-emotional
skills intervention effects for children.

Intervention Components to Consider

Current social-emotional skills interventions include many different intervention
components, so the question remains which intervention components not assessed
in this dissertation may also have significant contributions to intervention effects. As
explained using the SOCIAL model (Beauchamp & Anderson, 2010; Chapter 1), various
processes contribute to children’s adequate social-emotional functioning. It is thus
likely that other intervention components are also essential to improve children’s social-
emotional skills. For example, meta-analyses have shown that teaching problem-solving
skills was related to positive outcomes in children, adolescents, and adults (e.g., Denham
& Almeida, 1987; Malouff et al., 2007), which suggests a problem-solving intervention
component is a critical factor in the effectiveness of social-emotional skills interventions.

1 Atface value, the findings from our meta-analysis implied that there was also a dosage effect for the
cognitive-emotional component category whereby six to 15 exercises were related to larger intervention effects.
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As suggested by Boustani and colleagues (2015), problem-solving may even be regarded
as a meta-component, as it encompasses multiple lower-order skills (i.e., emotion
regulation, planning) and applies to a wide range of problem behaviors and situations.

Similarly, previous research showed that social-emotional skills interventions were more
successful in improving children’s prosocial behavior when they, at least partly, focused on
enhancing children’s empathy (Malti et al., 2016). As empathy is regarded as a determinant
of prosocial behavior (e.g., Eisenberg et al., 2016) and research suggests that emotion
regulation mediates the association between empathy and prosocial behavior (Lockwood
et al, 2014), intervention components to enhance children’s empathy and emotion
regulation might also be vital in enhancing children’s prosocial behavior. If such intervention
components are effective in improving children’s prosocial behavior indirectly, this may
also mean that prosocial behavior is a too-distal psychological variable to influence using
social-emotional skills interventions. Targeting more proximal, key variables (e.g., empathy
and emotion regulation) with concrete intervention components may prove more effective
(see “A Complexity Approach to Intervention Component Research”).

Future research should not only focus on a broader spectrum of content-related,
child-focused intervention components (i.e., practice elements, Chorpita et al., 2005a)
but also address the question to what extent “common” factors such as the therapist's
belief in the intervention, professional experience, and therapeutic relationship drive
intervention effects (Messer & Wampold, 2002; Wampold et al., 1997). Research has
shown that substantial variance in intervention outcomes is predicted by common
factors such as therapeutic alliance, which shows that these are essential intervention
components to consider (Laksa et al., 2014) and calls for more attention to common
factors in intervention research.

Besides common factors, ecological components (referred to as external factors in the
SOCIAL model; Beauchamp & Anderson, 2010) such as involving parentsin an intervention
can play a role in intervention effectiveness (e.g., Meyers et al., 2012). It has been posed
that parents and schools share the responsibility of children’s social development (e.g.,
Gaffney et al., 2019), and actively involving children’s home-environment might be a
defining intervention component (Durlak et al., 2007; Goldberg et al., 2019; Weare &
Nind, 2011). The notion that parenting has an important influence on children’s social-
emotional behavior is widely accepted (e.g., Healy et al., 2015). For example, parental
warmth is thought to promote prosocial behavior (e.g., Daniel et al., 2016), and parenting
can even be pointed out as an etiological factor that predicts the onset of adverse well-
being outcomes such as social anxiety (Spence & Rapee, 2016). Including a parenting
component in social-emotional skills interventions might strengthen intervention
effectiveness because it might improve the transfer of learned social-emotional skills to a
context outside of the intervention (e.g., Durlak et al., 2007; Fishel & Ramirez, 2005; Smith
et al., 2020).

Similarly, children’s social context might be an important ecological factor to consider
when assessing intervention effects. A recent meta-analysis showed that whole-school
social-emotional skills interventions have small, significant effects on children’s social and
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emotional adjustment (d = .22), but it cannot be inferred if the mean effect found is driven
by the whole-school component of the interventions (Goldberg et al., 2019). Targeting
children’s social context may be necessary, however. For example, children’s closeness to
others may influence the expression of social-emotional competence. Children may behave
more prosocially towards children they feel connected to as opposed to children they like
less (Spinradt & Gal, 2018), and prosocial behavior may decrease after social exclusion
(Twenge et al., 2007). Self-esteem also seems dependent on the child’s closeness to the
subjects of comparison (e.g., Gorresse & Ruggieri, 2013; Tesser et al., 2000). According to
the “big fish, little pond"-proposition, how happy children feel about themselves partly
depends on the qualities of the subjects to whom they are comparing themselves. Children
may feel very good about themselves in a group of children that performed poorly on a
specific task compared to them but may feel much less satisfied with their performance
when they are in a group of children that all perform very well (Bukowski & Raufelder,
2018). Depending on the social context, children may underestimate the competencies
they base their self-esteem or fear of negative evaluation on (Baumeister et al., 2003; Miers
et al., 2009). If this were the case, a different intervention approach would be needed than
if they indeed show a deficit on those competencies. Interestingly, considering that both
social anxiety and self-esteem seem to be grounded in how we think others evaluate us,
it may not be a coincidence that cognitive restructuring yielded effects on both social-
emotional outcomes in our microtrials.

Measuring Dosage of Intervention Components

In addition to assessing intervention component dose by looking at the number of
exercises per intervention component category included in interventions (Chapter 2),
future research might assess the percentage of intervention components included in
social-emotional skills interventions. Assessing the dose of content-related intervention
components while taking intervention structure characteristics (e.g., duration and number
of sessions) into account may provide a more accurate picture of the differential effects
related to the dosage of separate intervention components. It may also be necessary
to consider that in group interventions, the dose of an intervention component that
individual children receive may, in fact, be lower than intended. For example, because
trainers may unintentionally pay more attention to some children than others, or an
exercise may not allow enough time for all children to complete a roleplay. Mapping
the exact dose of intervention components that individual children receive (e.g., using
observational data) may provide complementary information about the optimal dose of
intervention components.

An Overarching Taxonomy for Social-Emotional Skills Interventions

Research into the effects of social-emotional skills intervention components would greatly
benefit from a fixed terminology—the taxonomies that we based our taxonomy on
showed that this is currently not the case (Chorpita & Daleiden, 2009; Michie et al., 2013;
Veerman et al., 2015). Even though it may not be advisable to add yet another framework
to organize social-emotional skills and the components that target them (Jones et al.,
2019), we argue that the SOCIAL model (Beauchamp & Anderson, 2010; summarized in
Chapter 1) is a good starting point for an all-encompassing taxonomy of social-emotional
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skills intervention components. A framework based on the SOCIAL model would require
some extensive rearranging of the intervention components in our taxonomy, but would
have a more robust theoretical and empirical foundation and would likely provide new
insights into which intervention components drive intervention effects. For example,
in our taxonomy, problem-solving and exposure are both categorized as skill-building
components. A new taxonomy based on the SOCIAL model would categorize problem-
solving as an intervention component at the attention-executive level and exposure as
an intervention component at the social attribution level (Beauchamp & Anderson, 2010).
This taxonomy could also differentiate between practice elements and instructional
elements. Psychoeducation would then fall under the latter, as this component aims to
deliver information to the participants (Boustani et al., 2015). Based on the findings from
Chapters 2 and 4, this new taxonomy may not want to consider psychophysical exercises
as a type of component, as we did not find these exercises to be effective, but rather as
a mode of delivery (i.e., similar to role-play and modeling). As a final remark, previous
research into intervention components has overlooked the value of the autonomy
affirmation component (Chapter 5)—which shows from the fact that this component was
not in any of the previous taxonomies—but our study has shown that this is an important
intervention component. A new taxonomy should thus be viewed as a dynamic entity—a
continually developing document that can be adjusted following new research insight
and findings.

A Data Pooling Approach to Intervention Component Research

A data pooling approach to intervention component research might complement
findings from microtrials like the ones presented in this dissertation. Assessing what
works using microtrial studies requires a substantial time-investment and, as such,
assessing all individual intervention components would require decades of research.
Studies that pool existing data might be useful to speed up our efforts to find out what
works. Using an individual participant data (IPD) approach generally guarantees larger
power and allows for a more thorough assessment of intervention component effects
(e.g., Hensums et al., in preparation; Riley et al., 2010). For example, an IPD approach
could allow for the assessment of lower-order intervention component effects (e.g.,
exposure exercises or a trust-fall exercise), besides assessing higher-order categories
of interventions components (i.e., psychoeducation, psychophysical components, skill-
building components, and cognitive-emotional components) as was done in Chapter 2.

IPD analysis also allows for a well-powered assessment of additive interaction effects,
sequence effects, and synergistic interaction effects of intervention components
(i.e., when the cumulative effect of two components is larger than the effects of the
individual components alone). A recent meta-analysis of parenting intervention effects
showed an additive effect of relationship enhancement to the effects of behavior
management children’s disruptive behavior; a side note here is that this was only the
case for treatment programs and not for preventive programs (Leijten et al., 2018). A
recent qualitative comparative analysis revealed that teaching parents’ self-management
strategies alongside improving parenting strategies was a pathway to positive effects
of interventions to prevent physical child abuse (Melendez-Torres et al., 2019). At large,
specific combinations of intervention components may amplify intervention effects, and
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it is likely that, as with parenting interventions, “golden couples” of social-emotional skills
intervention components yield synergistic or additive intervention effects. A component
that may be part of a golden couple of intervention components is psychoeducation. The
intervention with exposure, with cognitive restructuring, and combining both components
(Chapter 3), all started with three exercises of psychoeducation about (social) anxiety,
which our meta-analysis (Chapter 2) showed to be related to intervention effectiveness.
An IPD approach may allow us to assess if the fact that the psychoeducation component
preceded the exposure and cognitive restructuring component boosted the intervention
effects found in Chapter 3.

Furthermore, an IPD approach not only allows us to assess what works but also for whom
intervention components work—which is a vital next step in intervention research. A
recent IPD meta-analysis that assessed what works did not find individual components
were related to anti-bullying intervention effects. However, assessing what works
for whom showed that some intervention components (e.g., psychoeducation) were
differentially effective for girls and boys and children reporting lower and higher levels
of bullying and victimization at baseline (Hensums et al., in preparation). Presumably,
intervention components of social-emotional skills interventions also have differential
effects on subgroups of children. The additional analyses performed in Chapter 5 provide
some support for this hypothesis. Our findings suggested that children with high levels
of externalizing behavior might benefit more from an intervention with autonomy
affirmation compared to children with lower levels of externalizing behavior. Intervention
components may also have differential effects based on children’s baseline level of
empathy (Malti et al., 2016). Components to improve social anxiety (Chapter 3) may have
differential effects based on children’s behavioral inhibition (e.g., Clauss & Blackford,
2012), and components aimed at enhancing self-esteem may have differential effects
based on personality variables such as negative affectivity (e.g., Brown & Marshall, 2001).

A Complexity Approach to Intervention Component Research

To be able to infer the exact process of change that intervention components bring about,
we urge future research to take a complexity science approach (Hayes & Strauss 1998;
Hayes & Andrews, 2020). Taking a complexity science approach means viewing social-
emotional skills as the patterns and processes that maintain social-emotional competence
instead of being isolated components of behavior. Rather than viewing multi-component
social-emotional skills interventions as a “cocktail” of ingredients that blend to influence
individual social-emotional skills, a different metaphor may be more suitable: intervention
components are mechanic gears that can be activated in the social-emotional skills
“machine”. In such a machine, a gear (i.e., intervention component) activates an adjacent
gear (e.g., a social-emotional skill or another intervention component), which in turn
affects another, and so forth. The challenge that lies ahead is to continue mapping which
gears make up the machine, to map which gears are connected, which gears should be
activated first, and how these gears set each other in motion.

A better understanding of the social-emotional competence network may be a prerequisite
to better understanding intervention (component) effects. The network approach to
psychopathology (Borsboom, 2017; Borsboom & Cramer, 2013) conceptualizes symptoms
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as interrelated nodes in a network in which the activation of a symptom can activate a
connected variable, such as symptoms of mental disorders, but also cognitive, biological,
and social variables that contribute to the emergence of these disorders (Jones et al., 2017).
Previous research has already applied network analysis to specific disorders, such as social
anxiety disorder, depression, and post-traumatic stress disorder (Heeren & McNally, 2016;
McElroy et al., 2018; Robinaugh et al., 2020), but not yet to social-emotional functioning.
The network for social-emotional skills (deficits) could be based on the SOCIAL model
(Beauchamp & Anderson, 2010), with the network nodes representing the various socio-
cognitive factors that play a role in the emergence of social-emotional functioning. In
approaching social-emotional competence as a network of causal variables, intervention
components can be viewed as the efforts to influence these variables directly or change
the connection between the network nodes (see Figure 1; Borsboom, 2017). The weaker
the connections (i.e., edges) between symptom nodes are, the quicker activation of
symptoms may fade out and allow the network to return to a state of equilibrium (i.e.,
social competence; Borsboom, 2017). Figure 2 applied the SOCIAL model to the network
analysis approach, as explained by Borsboom (2017), to offer a visual representation of
how a social-emotional skills intervention network could hypothetically look.

Figure 1. An adaptation of the network theory modeled by Borsboom (2017) to show how intervention components
could hypothetically be included in the network.
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Figure 2. A hypothetical network of social-emotional functioning adapted from Figure 1 in Borsboom et al. (2017)

and based on the SOCIAL model (Beauchamp & Anderson, 2010), with two attention-executive factors (AE,, AE,), two
communication factors (C, C,), and two socio-emotional factors (SC, SC,). External factors (i.e., mediators in the SOCIAL
model) can affect the cognitive functions in the network. These factors are internal (IF), external factors (EF), and brain
development (BD). Intervention components may influence a factor directly (IC,) or alter the interaction between factors
(IC, IC,).

Symptom/causal
variable network

The network approach might also shed light on the comorbidity of disorders, such as
the comorbidity of social anxiety disorder with other anxiety disorders and depression
(Spence & Rapee, 2016). McElroy and colleagues (2018) previously found suggestions that
anxiety and depression in children and young adolescents are both domains of a more
extensive psychopathology network. As network analysis can show the interplay between
psychological variables, it can provide suggestions for the psychological variables that
should be targeted to create a cascade effect (i.e., which gear is the central gear that
sets others into motion). Analysis of the social anxiety disorder network showed that
avoidance of social situations predicted general alertness to social threat and, in turn,
this increased fear of social situations. As proposed by the researchers, targeting the
node that exerts the most substantial influence on the maintenance of social anxiety may
hold therapeutic value because it may cause a cascade of benefits (Heeren & McNally,
2016). Applied to the findings in this dissertation, this may mean that addressing the
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most central node in the network of social anxiety (e.g., with exposure or cognitive
restructuring; Chapter 3) sets connected gears into motion that materialize into improved
social anxiety and anxiety-related outcomes.

Mapping the network of social-emotional development could also prove exceedingly
insightful for our understanding of self-esteem. Self-esteem is a complex construct, which
might be an outcome of other psychosocial variables, such as a sense of belongingness,
social inclusion, the ability to solve problems, or self-compassion (Dumont & Provost,
1999; Leary & Baumeister, 2000; Neff, 2011). Knowing how best to improve children’s
self-esteem highly depends on knowledge of the position of self-esteem in the social-
emotional competence network. If self-esteem were contingent on other psychological
variables, this might mean that addressing a node in the social-emotional competence
network that is connected to self-esteem (e.g., belongingness) is effective in improving
self-esteem indirectly. Moreover, we may not sufficiently understand if self-esteem is a
trait or a state (e.g., Bukowski & Raufelder, 2018; Beauchamp & Anderson, 2010; Kernis,
2005; Tzresniewski et al., 2006) and if self-esteem is static or dynamic (e.g., Baldwin &
Hoffmann, 2002) to address low self-esteem effectively.

As the network of social-emotional competence becomes clear, network comparison
tests (e.g., van Borkulo et al., 2017) can compare the strength of the node-connections in
networks from different groups receiving different intervention components. Firstly, this
could show whether intervention components are successful in changing the network
under scrutiny. Secondly, this could show which connections between nodes were
changed, thus providing indications for how an intervention component might work.
Network intervention analysis (Blanken et al., 2019) allows for graphical visualization of
intervention effects on psychological variables and associations between variables while
controlling for the associations with all other variables. In this approach, the interventioniis
the independent between-subjects variable, and changes in symptom or skill variables are
the dependent variables. As is explained by Blanken and colleagues (2019), psychological
variables cannot influence the intervention/treatment node. The edges (i.e., the partial
correlations between nodes) between the intervention and psychological variables thus
show which variables are directly affected by the intervention. By including multiple time
points in a study, network intervention analysis might show how the direct effects of
intervention components spread through a network through the association of variables
to each other (i.e., indirect intervention effects). In this way, network intervention analysis
can show how an intervention diminishes the strength of connections between nodes
(i.e., symptoms; e.g., Madhoo & Levine, 2016) and map the direct and indirect effects
of an intervention (e.g., Mullarkey et al., 2019). Moreover, network analysis can show
the differential effects intervention (components) has on a symptom network and how
associations between psychological variables reorganize (or not) after an intervention
(e.g., Blanco et al., 2020), and can be used to assess if specific symptoms become less
important within a network (e.g., Berlim et al., 2020).

In Chapter 3, we hypothesized that cognitive restructuring might be effective in improving
socially anxious children'’s self-efficacy because this component is successful in improving
children’s positive thoughts. Assessing the intervention component effect of cognitive
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CHAPTER 6

restructuring using network intervention analysis based on data from multiple time
points may show how the mechanisms that underlie the effects of cognitive restructuring
works by assessing the patterns of change in the network elicited by the intervention
component. Also, our findings suggested that the effect of exposure on avoidant
behavior needs time to become observable (Chapter 3). Graphical representation of
how the network of variables changes over time could provide valuable insights into the
possible cascade of effects of intervention components. This aids the understanding of
intervention mechanisms and provides information for their optimization (Blanken et
al., 2019). On a similar note, we hypothesized that cognitive restructuring might improve
children’s negative thoughts, which then cascades into more assertive behavior, more
peer acceptance, and more self-perceived competence (Chapter 4). Network analysis
could allow us to assess if this hypothesis holds. Finally, the network approach may
also provide insight into additive, sequence, and synergistic effects of intervention
components.

Future researchers that want to apply network analysis should consider that that to
accurately map the chain of changes in a network due to an intervention requires (i) a
substantial sample, (ii) experience sampling methods (if one wants to make individual-
level inferences about the network structure, what works for whom), (iii) multiple time
points, and (iv) short intervals between these time points (e.g., Boschloo et al., 2019;
Robinaugh et al., 2020).

Final Conclusion

It is evident from this dissertation that the notion that “more is more” and “one size fits
all” does not hold for preventive social-emotional skills interventions. We have shown
that not all separate components of social-emotional skills interventions are equally
effective in improving children’s and adolescents’ social-emotional competence and that
the dosage of intervention components matters. Our research encourages the use of
concrete, well-structured intervention components for specific target areas of children’s
behavior. It seems that components that are proximal to the targeted behavior (e.g.,
targeting avoidant behavior in socially anxious children with exposure) show the most
beneficial intervention effects. This dissertation has shown the importance of evaluating
social-emotional skills interventions in terms of their effective components instead of
assessing these programs as complete packages and, maybe even more importantly, the
dire need for research into what works for whom in social-emotional skills intervention.
Instead of the continued development of new social-emotional skills interventions, the
field should focus on further unpacking the black box of interventions and move towards
a set of intervention blueprints using cutting edge techniques such as data pooling or a
dynamic systems approach.



