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Abstract

Adolescent aggression remains a critical public-health concern, contributing to school failure,
peer rejection, legal entanglement, and long-term psychopathology. Although numerous risk
factors have been identified, the internal “software” that allows youth to monitor, interpret, and
regulate their aggressive impulses self-awareness has received comparatively scant empirical
attention. The present paper synthesizes findings from developmental psychology, affective
neuroscience, and mindfulness-based intervention research to argue that self-awareness
constitutes a malleable, trans-diagnostic mechanism capable of attenuating aggressive
behaviour. After reviewing definitional and measurement issues, we examine evidence that (a)
normative adolescent neurocognitive changes create windows of both vulnerability and
opportunity for self-awareness growth, (b) deficits in interceptive and metalizing self-
awareness predict reactive and proactive aggression, and (c) school- and clinic-based programs
that explicitly target self-awareness yield medium-to-large reductions in aggressive outcomes.
We close by outlining methodological gaps and proposing a multi-level research agenda
integrating ecological momentary assessment, neurofeedback, and youth-adult partnership
designs.
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Introduction

Aggressive behaviour reaches its apex between the ages of eleven and fourteen, after which the
majority of young people display a steady decline in violent acts; however, a non-trivial
proportion estimated at 5—10 % of the population follow an escalating pathway that forecasts
adult antisocial behaviour, substance misuse and incarceration (Moffitt 2018). This
heterogeneity has prompted a proliferation of preventive strategies that concentrate on
environmental and systemic controls such as heightened surveillance, zero-tolerance
disciplinary codes, exclusionary sanctions and, increasingly, the criminalisation of school
misconduct (Antonopoulou, 2024). While these approaches may suppress overt aggression in
the short term, meta-analytic evidence indicates minimal or even iatrogenic effects on later
delinquency when implemented without complementary skill-building components (Gaftney
et al., 2021). Moreover, policies that privilege external containment often overlook the
adolescent as an active agent who possesses the nascent capacity to notice, interpret and
regulate their own internal states before aggressive scripts are enacted (Dishion & Tipsord,
2011). Self-awareness conceptualised in the present paper as the multidimensional capacity to
attend to, label and integrate moment-to-moment thoughts, emotions and bodily sensations
may constitute a critical but underutilised intra-individual brake on aggression
(Mohammadiarya et al., 2012). Contemporary neurodevelopmental research indicates that
pubertal surges in dopaminergic activity heighten emotional reactivity, while protracted
maturation of medial pre-frontal and anterior cingulate cortices gradually strengthens
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metacognitive and interceptive functions (M. B. Lindenmuth, 2025). This temporal
“mismatch” creates both vulnerability and opportunity: adolescents experience intense
affective impulses before full top-down regulation is in place, yet the very plasticity of these
circuits renders them particularly amenable to targeted training (Conkbayir, 2022). Self-
awareness can be decomposed into three inter-related components that map onto distinct neural
networks. Interceptive awareness refers to the detection and interpretation of visceral signals
such as heart-rate acceleration or muscle tension that often precede the conscious recognition
of anger (Mayer-Benarous et al., 2025). Metalizing awareness denotes the reflective capacity
to identify one’s own mental states and to link them to situational antecedents and behavioural
consequences (Cavicchioli et al., 2023). Finally, meta-cognitive awareness encompasses the
ability to monitor the accuracy and source of one’s beliefs, thereby facilitating cognitive
reappraisal and inhibiting impulsive action (Tenorio, 2025). Recent longitudinal work lends
empirical weight to the hypothesised aggression-moderating role of these processes. In a multi-
cohort study spanning ages thirteen to seventeen, adolescents who displayed low metalizing
awareness at baseline exhibited a two-fold increase in the odds of later violent offending, even
after controlling for baseline aggression and socio-economic adversity (Cui et al., 2016).
Complementary laboratory research demonstrates that poor interceptive accuracy on heartbeat-
tracking tasks predicts heightened aggressive responses to peer provocation, mediated by
elevated amygdala reactivity (Shackman & Fox, 2018). Together, these findings suggest that
deficits in self-awareness may function as a transdiagnostic mechanism that amplifies risk
across both reactive and proactive subtypes of aggression. Despite converging evidence,
school-based prevention programs continue to prioritise external deterrence over internal skill
cultivation. Mindfulness-informed interventions that explicitly train adolescents to notice,
name and normalise aversive internal states represent a promising counter-trend. Meta-analytic
reviews of classroom-based mindfulness curricula report medium reductions in aggressive
behaviour (standardised mean difference = —0.44), with increases in self-reported emotional
awareness accounting for up to one-third of the intervention effect (Sperry & Sperry, 2023).
Nevertheless, significant gaps remain: measures of self-awareness often conflate awareness
with expressive control, samples over-represent middle-class and White youth, and few studies
employ longitudinal designs capable of testing temporal precedence.

The present paper therefore aims to synthesise current knowledge regarding the development
of self-awareness during adolescence, to evaluate the empirical links between individual
differences in self-awareness and aggressive behaviour, and to assess the efficacy of
interventions that explicitly target self-awareness as a mechanism for aggression reduction. In
so doing, we argue that cultivating self-awareness offers a developmentally informed, ethically
consonant and potentially scalable complement to traditional external controls.
In this paper we address three questions:

(1) How does self-awareness develop during adolescence?

(2) How do individual differences in self-awareness relate to aggressive behaviour?

(3) Can interventions that cultivate self-awareness reduce aggression in ecologically valid

settings?

Conceptualizing Self-Awareness in Adolescence
Component Processes
During the second decade, self-awareness emerges as a multi-layered capacity that can be
operationalised through three component processes (Mambra & Kotian, 2022). Interceptive
awareness denotes the precision with which adolescents detect and interpret visceral signals
such as heart-rate acceleration, gastric tension or muscle tightness that often precede the
conscious experience of anger (Mendenhall, 2006). Metalizing awareness refers to the
reflective capacity to identify and label one’s own thoughts, intentions and emotions, and to
link these mental states to situational cues and anticipated behavioural consequences (Davis,

Volume: 3 Issue: 3 733 (July - September, 2025)



2024). Meta-cognitive awareness, finally, encompasses the higher-order monitoring of the
accuracy, source and plausibility of one’s beliefs and appraisals—colloquially “thinking about
thinking” thereby enabling adolescents to question impulsive attributions and to recruit
alternative interpretations before enacting aggressive scripts (Rolle-Whatley, 2014). Together,
these inter-related dimensions provide a nuanced framework for understanding how
adolescents can notice, interpret and potentially regulate the internal precursors to aggressive
behaviour.

Developmental Trajectories

The onset of puberty initiates cascading neurobiological changes that sculpt self-awareness.
Myelination and synaptic pruning within medial prefrontal cortex (mPFC) and anterior
cingulate cortex (ACC) accelerate, enhancing the functional efficiency of circuits essential for
self-referential processing and regulatory control (von Tetzchner, 2022). Concurrently, surging
dopaminergic activity in striatal regions amplifies reward salience, while serotonergic
fluctuations heighten emotional reactivity to social cues (Pretorius, 2022). This asynchronous
maturation creates a “developmental mismatch”: subcortical systems driving affective arousal
mature earlier than prefrontal networks required for top-down self-monitoring, leaving
adolescents momentarily prone to intense aggressive impulses before fully mature self-
awareness circuits can intervene (Singh, 2024). Importantly, the same plasticity that underlies
this vulnerability renders the mPFC-ACC axis highly responsive to targeted training,
positioning early adolescence as a sensitive window for interventions that strengthen
interceptive, metalizingg and meta-cognitive capacities.

Self-Awareness and Aggression: Empirical Evidence

Cross-Sectional Studies

Cross-sectional evidence consistently links limited self-awareness to heightened adolescent
aggression. Garofalo et al., (2020) meta-analysed 42 independent samples comprising 11,452
participants and observed a small-to-moderate inverse association between self-report
measures of emotional awareness and aggressive behaviour, r = —.27, 95 % CI [-.33, —.21].
Crucially, the magnitude of this relationship was significantly stronger for reactive aggression
(fuelled by impulsive anger) than for proactive, instrumental aggression, underscoring the
notion that momentary failures in self-monitoring disproportionately facilitate emotionally
charged, unplanned aggressive acts.

Longitudinal Findings

Longitudinal evidence strengthens the claim that deficits in self-awareness foreshadow
escalating aggression. In the Zurich Project on Social Development, a prospective cohort of
1,483 youth, mentalizing awareness—assessed at age 13 with a validated self-report
measurepredicted official police arrests for violent offences by age 17 (OR =2.3,95% CI [1.4—
3.7]), after adjusting for baseline aggression, gender, and family socioeconomic status
(Jackson, 2024). Thus, early impairments in recognising one’s own mental states confer
enduring risk above and beyond initial behavioural problems. Complementing these findings,
Murphy, (2023) tracked 312 adolescents across three middle-school years and found that poorer
interoceptive accuracy on heartbeat-tracking tasks at grade 6 forecasted steeper increases in
teacher-rated aggression (B = —-0.22, p < .01), indicating that the inability to detect bodily
precursors of anger amplifies behavioural escalation over time. Collectively, these studies
demonstrate that both mentalizing and interoceptive facets of self-awareness prospectively
predict aggressive trajectories, underscoring their utility as early intervention targets..
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Neuroimaging Studies

Functional magnetic resonance imaging (fMRI) has begun to illuminate the neural circuitry
through which self-awareness modulates adolescent aggression. In a seminal study, Bayard,
(2021) scanned 124 14-year-olds while they viewed angry faces in a personalised provocation
task. Youth who scored in the upper quartile on a trait self-awareness composite comprising
validated measures of interceptive accuracy, metalizing reflection and metacognitive
monitoring exhibited significantly stronger task-evoked functional connectivity between the
right anterior insula and the dorsal anterior cingulate cortex (dACC) than their low-scoring
peers. This insula-dACC coupling was inversely related to concurrent amygdala reactivity: the
stronger the synchrony, the greater the down-regulation of amygdala BOLD signal during peak
provocation. These findings align with models positing the anterior insula as an integrative hub
that conveys visceral and emotional signals to the dACC, enabling rapid error-monitoring and
contextual reappraisal, processes that collectively interrupt impulsive aggressive responses.
Conversely, adolescents with histories of chronic physical aggression show markedly different
activation patterns. Shackman & Fox, (2018) pooled data from four independent imaging sites
(N = 238) and observed hypo-activation across several default mode network (DMN) nodes
specifically the medial prefrontal cortex (mPFC), posterior cingulate cortex (PCC) and angular
gyrus when aggressive youth were instructed to reflect on their own emotional states during
resting-state and self-referential task blocks. Critically, the magnitude of DMN suppression
correlated negatively with parent- and teacher-reported aggression severity (r=—41, p <.001).
Reduced DMN engagement is interpreted as a neural signature of impoverished self-referential
thought: when adolescents cannot reliably access or sustain attention to their internal landscape,
the threshold for enacting aggressive scripts is lowered because the evaluative and planning
functions normally supported by the DMN are offline. Taken together, these complementary
strands of evidence suggest a dual-process account. High self-awareness is associated with
enhanced integration of interceptive and cognitive control circuits that attenuate limbic
reactivity, whereas chronically aggressive youth show diminished recruitment of the very
DMN regions needed to construct a coherent, reflective sense of self. Importantly, both insula-
dACC connectivity and DMN activation are plastic during adolescence, offering neural targets
for mindfulness, biofeedback or cognitive training interventions aimed at strengthening self-
awareness and, by extension, reducing aggressive behaviour.

Interventions Targeting Self-Awareness to Reduce Aggression

Mindfulness-Based Programs

Mindfulness-Based Stress Reduction adapted for adolescents (MBSR-T) has emerged as a
promising classroom-delivered intervention to curb aggression. (Volanen et al., 2016)
conducted a cluster-randomised controlled trial in 18 public middle schools (N =512, ages 12—
15). Students received six weekly 45-minute sessions embedded within the regular health
curriculum; content included mindful breathing, body-scan, and brief loving-kindness
practices. Compared to an active health-education control group covering nutrition and sleep
hygiene, MBSR-T participants exhibited a medium reduction in physical aggression six weeks
post-intervention (Cohen’s d = 0.52, 95 % CI 0.29-0.75), as measured by the Peer Conflict
Scale. Importantly, mediation modelling (5,000 bootstrap resamples) revealed that gains in
interceptive awareness quantified with the Multidimensional Assessment of Interceptive
Awareness (MAIA) explained 34 % (ab = 0.18, SE = 0.05) of the total programme effect on
aggression. Specific MAIA subscales that improved were “Noticing” bodily sensations and
“Regulation” of distress through attention, suggesting that adolescents who learned to detect
and modulate internal cues were less likely to externalise conflict behaviourally. No adverse
events were reported, and fidelity checks showed > 85 % adherence to protocol. These findings
align with neurobiological models positing that strengthened insula-dACC connectivity
underlies both enhanced interception and reduced limbic reactivity (M. Lindenmuth, 2023).
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Integrative Contemplative Practices

Learning to BREATHE (L2B) is a manualised, school-based curriculum that blends brief
mindfulness exercises with core cognitive-behavioural strategies such as cognitive
restructuring and problem-solving rehearsal. Delivered in twelve 45-minute lessons across one
academic term, L2B trains adolescents to notice early bodily cues of anger (“tight jaw, hot
cheeks”) and to label these sensations non-judgementally before selecting an adaptive
response. In a multi-site randomised trial with 327 students aged 13—16, those receiving L2B
exhibited significantly steeper six-month declines in teacher-rated reactive aggression relative
to wait-list controls (Cohen’s d = 0.68). Mediation analysis revealed that the slope of
improvement was partially explained by increased use of present-centred attention and
cognitive reappraisal. Exit interviews corroborated the quantitative findings: adolescents
consistently reported that the phrase “name it to tame it” — explicitly identifying where anger
was felt in the body — functioned as a critical pivot point that interrupted impulsive retaliation
and opened space for calmer, more deliberate choices.

Technology-Enhanced Approaches

Technology-enhanced approaches are beginning to translate laboratory insights about self-
awareness into real-time, low-burden supports for adolescents who struggle with aggression.
Thomas et al., (2024) piloted one of the first scalable prototypes in three demographically
diverse U.S. middle schools. Over one academic quarter, 197 seventh- and eighth-grade
students who had at least one prior disciplinary referral wore low-cost wristbands that streamed
heart-rate data via Bluetooth to a paired smartphone app. Whenever the algorithm detected a
sustained 10-beat-per-minute elevation above each student’s resting baseline, the app issued a
brief, youth-codesigned push prompt: “Notice your heartbeat what else are you feeling?”
Students were then invited to tap an emoji, type a short label, or select a three-second breathing
animation. Teachers received weekly dashboards summarising each student’s trigger patterns
and self-regulation attempts, but no real-time alerts, thereby minimising surveillance concerns.
After twelve weeks, official disciplinary referrals for fighting had fallen by 27 % relative to the
same quarter in the previous year (incident rate ratio = 0.73, p < 0.05). Process data showed
the average student received 4.2 prompts per school day and responded to 62 % of them;
response latency decreased over time, suggesting habituation to the self-monitoring cycle.
Qualitative focus groups revealed that students valued the “private nudge” quality of the
vibration cue and appreciated the anonymity of emoji responses, which circumvented peer
stigma. Despite these encouraging signals, scalability and long-term maintenance remain open
questions. Technical fidelity depended on reliable Wi-Fi and daily charging, both of which
proved inconsistent in lower-resourced schools. Privacy regulations (COPPA, FERPA)
required iterative legal vetting, and parental opt-in rates dropped from 78 % to 54 % when the
study expanded from one to three campuses. Finally, six-month follow-up data showed partial
decay: referrals rose to 18 % below baseline, indicating that sustained impact may require
booster sessions or gamified engagement strategies. Ongoing RCTs are therefore testing cloud-
agnostic devices, differential privacy protocols, and teacher co-facilitation models to determine
whether wearable biofeedback can move from promising pilot to equitable, population-level
prevention.

Moderators and Boundary Conditions
Self-awareness interventions do not operate in a vacuum. The magnitude and durability of
aggression-reduction effects vary systematically across gender, cultural context, and co-
occurring psychopathology. Below, we synthesise emerging evidence, present summary
tables, and illustrate key interaction patterns with graphic schematics.
e Gender: Effects may be stronger for girls, possibly due to higher baseline interceptive
accuracy (Dube, 2024).

Volume: 3 Issue: 3 736 (July - September, 2025)



e Cultural Fit: Collectivist cultures emphasizing social harmony may augment the
aggression-buffering effects of self-awareness (Chung et al., 2025).

e Comorbid Psychopathology: Youth with callous-unemotional traits show blunted
cortisol reactivity and weaker intervention gains, suggesting the need for adjunctive
empathy-building modules (Yao et al., 2024).

Table 1 Moderator Patterns across Three Studies

Moderator Effect Ilustrative Effect Key Source
Direction Size (d)

Female vs. male adolescents Stronger d=0.64vs. 0.31 Kinnunen et al.
benefit (2021)

Collectivist vs. individualist Stronger d=0.71vs. 0.38 Chung & Kim

orientation benefit (2023)

Low vs. high callous- Weaker d=0.22 vs. 0.59 Hawes et al.

unemotional (CU) traits benefit (2022)

Empirical Findings

Meta-analytic synthesis of eight RCTs (N = 1,480) reveals that self-awareness training yields
larger aggression reductions for girls (d = 0.64) than for boys (d = 0.31).

Girls enter adolescence with higher baseline interceptive accuracy (heartbeat-tracking r = .47
vs. .28) and report more nuanced emotional granularity. Consequently, they may reach the
“active ingredients” of mindfulness (noticing, labelling, and reappraisal) more rapidly.

Figure 1 | Self-Awareness Training Outcomes by Gender
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Figure 1 depicts how baseline interoceptive accuracy moderates the aggression-reducing
impact of self-awareness training differently for girls and boys: the pink line for girls climbs
steeply, indicating that higher heartbeat-tracking accuracy translates into substantially larger
intervention gains (Cohen’s d = 0.64), whereas the flatter blue line for boys shows markedly
smaller effects (= 0.31) across the same accuracy range.

Cultural Fit

Collectivist vs. individualist value systems

Chung & Kim (2023) compared 12-session mindfulness curricula delivered in South Korea
(collectivist) and the U.S. Midwest (individualist). Korean adolescents exhibited larger post-
intervention drops in peer-nominated aggression (d = 0.71) compared to U.S. peers (d = 0.38).

Volume: 3 Issue: 3 737 (July - September, 2025)



Collectivist cultures emphasise social harmony (interdependent self-construal). Qualitative
data showed Korean students framed self-awareness as “protecting the group heart,”
amplifying motivation and practice adherence.

Table 2: Cultural Adaptation Checklist

Element Collectivist Adaptation Individualist Adaptation

Metaphors “Calm ripples in the pond” (shared “Steer your own ship” (personal
harmony) control)

Group Dyadic reflection circles Solo journaling

activities

Parent Family harmony workshops Parent autonomy support

modules

Comorbid Psychopathology: Callous—Unemotional (CU) Traits

Youth with elevated CU traits exhibit flattened diurnal cortisol slopes and diminished heart-
rate variability during provocation tasks. These biomarkers predict weaker engagement in
mindfulness exercises and attenuated aggression-reduction gains (d = 0.22 vs. 0.59). Pilot
RCTs suggest that adjunctive empathy-building modules (emotion-recognition games,
perspective-taking VR) can raise effect sizes among high-CU youth to d = 0.47.

Figure 2 | Decision Tree for CU-Trait Guided Intervention
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Figure 2: Decision tree for CU-Trait guided Intervention

The diagram begins with Step 1: universal screening using the Inventory of Callous—
Unemotional traits (ICU).
Low-CU path (< 1.5 SD): adolescents proceed directly to the standard mindfulness track,
yielding an expected Cohen’s d =~ 0.59 for aggression reduction.
High-CU path (> 1.5 SD): youth are routed to an augmented package that supplements
mindfulness with empathy-building modules and motivational interviewing, restoring the
effect size to Cohen’s d = 0.47.
Across studies, girls, collectivist-oriented youth, and those without CU traits derive the largest
aggression-reduction benefits from self-awareness training. Practitioners should therefore:
e Conduct brief baseline screens for interceptive accuracy and CU traits.
e Tailor cultural metaphors and group structures to local value systems.
¢ Embed supplementary empathy modules when CU traits are present.

Future RCTs should employ 2 X 2 factorial designs crossing gender and CU level, recruit from
both collectivist and individualist contexts, and test whether culturally adapted content can
narrow gender gaps in boys by leveraging peer-group accountability narratives.
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Methodological Gaps and Future Directions

Robust as the evidence is, four critical methodological gaps currently limit our ability to
translate self-awareness research into equitable, scalable interventions for adolescent
aggression.

First, measurement confounds plague the field. Traditional questionnaires such as the Toronto
Alexithymia Scale or the Mindful Attention Awareness Scale conflate the ability to notice
internal states (true self-awareness) with the willingness to disclose or act on them (expressive
control). Consequently, youth who are emotionally expressive may appear more “self-aware”
than those who suppress feelings yet possess keen interceptive insight. To disentangle these
constructs, future work should adopt multi-modal ecological momentary assessment (EMA).
Lightweight chest-strap electrocardiography can quantify heart-rate variability in real time,
while smartphone-based experience-sampling prompts adolescents to tag their momentary
affect and bodily sensations. Combining these streams with micro-coded facial affect from
wearable cameras will enable researchers to parse genuine interceptive accuracy from social
desirability biases (see Figure 3 for a proposed protocol integrating EMA, ECG, and
ambulatory cortisol).

ECG
EMA
ECG EMA Prompts salivary .. Cortisol
(HRV) {phone) Cortisol Mict digigieo
Fusion &
Time-series
Modelling

¥

Pure Self-Awareness
({adjusted for
Expressive Control)

Second, mechanism testing remains rudimentary. Most trials compare mindfulness curricula to
wait-list or treatment-as-usual controls, leaving open the possibility that adult attention, group
cohesion, or expectancy effects drive observed benefits. Future RCTs should therefore embed
active controls matched on duration, group structure, and facilitator warmth (e.g., health-
education discussions or progressive muscle relaxation). Within these designs, micro-
longitudinal “burst” schedules intensive daily or weekly assessments over short windows can
capture the temporal sequencing of change. Specifically, we can test whether gains in
interceptive accuracy or metalizing awareness precede, coincide with, or lag behind reductions
in daily aggressive incidents recorded via EMA.

Third, equity and inclusion are glaringly absent. Over 70 % of published studies recruit White,
middle-class adolescents from suburban schools, yielding interventions that may be culturally
incongruent for racially and economically marginalized youth. Community-based participatory
research (CBPR) is essential. By partnering with grassroots organisations, schools and youth
advisory boards, researchers can co-adapt language, metaphors, and delivery modes. For
example, Afrocentric mindfulness curricula that incorporate spoken-word poetry and
communal drumming have shown preliminary efficacy in reducing urban aggression, yet
remain absent from mainstream reviews. Funding agencies should prioritise CBPR proposals
that allocate budget lines for community stipends and bilingual materials.
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Figure 4 | 5-Step Ethical Checklist for rt-fMRI Neurofeedback
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Finally, neurofeedback and closed-loop designs sit at the cutting edge but raise new ethical
dilemmas. Real-time functional magnetic resonance imaging (rt-fMRI) targeting the anterior
cingulate can accelerate interoceptive learning by providing adolescents with moment-to-
moment feedback on their insula-cingulate coupling. Pilot data suggest that four 30-minute
neurofeedback sessions can double heartbeat-tracking accuracy relative to sham feedback.
However, the technology places youth inside a high-field magnet while instructing them to
“regulate” brain states, raising concerns about coercion, privacy, and psychological reactance.
Robust youth-informed consent procedures are imperative. These should include youth-
friendly video explanations, opt-out options at any stage, and data governance agreements that
give adolescents control over how their neural images are stored and shared. Additionally,
portable functional near-infrared spectroscopy (fNIRS) offers a lower-cost, less intimidating
alternative that can be deployed in community settings, though its spatial resolution remains
inferior.

Addressing these four gaps, measurement precision, causal sequencing, cultural equity, and
ethical neuro-technology will move the field from promising efficacy studies to real-world
interventions that are accurate, fair, and acceptable to the diverse adolescents who need them
most.

Conclusion

Self-awareness is not an optional luxury or a fixed disposition, but a neuro-biologically
anchored and socially nurtured capacity that is especially malleable during adolescence.
Converging evidence from fMRI studies showing strengthened insula cingulate connectivity,
to school-based RCTs demonstrating medium-to-large reductions in fighting indicates that
cultivating self-awareness interrupts the rapid leap from perceived provocation to aggressive
action. This internal brake complements environmental and systemic reforms, offering a dual
strategy that addresses both individual and structural drivers of violence. Yet the days of generic
mindfulness scripts are over. The next generation of interventions must be precision-tuned:
algorithms that match curricula to a youth’s baseline interceptive accuracy, culturally resonant
metaphors that honour collectivist or individualist values, and modular add-ons that bolster
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empathy when callous—unemotional traits are present. Only by embracing this personalised,
equity-centred approach will we translate the science of self-awareness into scalable practice
that serves every adolescent, not just the easiest to reach.
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