On-Line Supplement
Factor Analyses of Parent and Child Reports of Antisocial Behavior.


The children completed 5 questionnaires that yielded 13 antisocial sub-scores and two ADHD sub-scores. Parents completed 3 questionnaires that yielded 8 antisocial subscales and 5 AHDH scales. 
Child reports of antisocial behavior and parent reports of antisocial behavior were factor analyzed separately in order to provide overarching constructs of antisocial behavior that will aid in reducing Type I error, and to produce more reliable indicators of externalizing behavior than could be obtained from single indicators. Analyses began with a principal axis factoring, followed up an examination of eigenvalues (using Kaiser’s criterion) and Cattell’s scree test to guide factor rotation. An Oblimin oblique rotation with a delta of .2 were used for the two-factor solution obtained from the child self-report data. The expectation was that meaningful factor loadings would be .30 or greater.

Child Reports


Antisocial Behavior.
Means and standard deviations for the 13 child self-report scales are given in Table S1 below. Three factors with eigenvalues > 1 were extracted, but with the exception of the first factor, loadings were inconsistent and simple structure was not achieved. Consequently only one factor was extracted. Loadings from this first principal component are shown in Table S1. Loadings were high, ranging from .41 to .80 with the exception of a negative loading (-.20) from the callous-unemotional scale. The first PCA accounted for 50.0% of total test variance. These PCA results were strongly replicated across the five time-points time. This child-report general factor was labelled “Antisocial Behavior”.  Each scale with the exception of callous-unemotional was z-transformed and then summated to provide one overall measure of antisocial behavior. 

ADHD Features. Child ADHD features were assessed using the Attention and Thought problems subscales of the YSR, which correlated .55 and produced loadings of .74 and .74 respectively. Each scale was z-transformed and then summated to provide one overall measure of child-report ADHD features.
Parent Reports


Antisocial Behavior.
Means and standard deviations for the 8 parent report scales for child antisocial behavior are given in Table S2 (upper half), together with principal component analysis (PCA) loadings. Loadings were high, ranging from .64 to .89, with the exception of a low loading (.26) from the Callous-Unemotional scale.  PCA results were well-replicated across the five time-points time.

There was no evidence of a two-factor structure from either Kaiser’s criterion of the scree plot and consequently principal components were not rotated. The first principal component accounted for 56.0% of total test variance. These PCA results were well-replicated across the five time-points time. Each scale with the exception of Callous-Unemotional was z-transformed and then summated to provide overall measures of parental externalizing behavior for each time point.

ADHD Features. Parent-reported child ADHD features were assessed using the Attention and Thought problems subscales of the YSR in addition to the Inattention, Hyperactivity, and ADHD subscales on the Conners’ Parent Rating Scale – Revised (S). Two factors with eigenvalues > 1 were indicated but communalities exceeded 1.0 and consequently factors could not be rotated. However, the first principal component account for 57.5% of the variance, with items loading between .33 and .96 (see Table S2). These PCA results were well-replicated across the five time-points time. Consequently each of the five scales were z-transformed and then summated to provide one overall measure of parent-reported ADHD features for each time point.
Table S1. Means and standard deviations (SD) for the 13 child self-report antisocial measures at baseline (0 months), together with loadings on the first principal component. AQ = Aggression Questionnaire; CODD = Conduct and Oppositional Defiant Disorder Scale; RPQ = Reactive-Proactive Aggression Questionnaire; APSD = Antisocial Personality Screening Device; YSR = Youth Self-Report; ODD = oppositional defiant disorder; CD = conduct disorder. N = 186.

	 Antisocial Scale
	  Mean
	  SD
	  Factor

 Loading

	 Physical Aggression (AQ)
	   24.96
	  7.49
	  .80

	 Verbal Aggression (AQ)
	   13.15
	  5.12
	  .78

	 Anger (AQ)
	   19.71
	  6.02
	  .77

	 Hostility (AQ)
	   19.65
	  7.80
	  .74

	 ODD (CODD)
	   8.50
	  3.47
	  .41

	 CD (CODD)
	   4.55
	  4.40
	  .49

	 Proactive Aggression (RPQ)
	   3.43
	  4.22
	  .72

	 Reactive Aggression (RPQ)
	  7.88
	  5.24
	  .72

	 Callous-Unemotional (APSD)
	   5.92
	  2.34
	  -.20

	 Narcissism (APSD)
	   3.98
	  3.32
	  .74

	 Impulsivity (APSD)
	   4.09
	  2.48
	  .69

	 Rule-breaking (YSR)
	   5.11
	  4.39
	  .67

	 Aggression (YSR)
	   11.08
	  6.67
	  .84


Table S2. Means and standard deviations (SD) for the 8 parent reports scales of child antisocial behavior (upper half) and the 5 ADHD measures (lower half) assessed at baseline (0 months), together with loadings on the first principal component. CODD = Conduct and Oppositional Defiant Disorder Scale; CBC = Child Behavior Checklist; APSD = Antisocial Personality Screening Device; ODD = oppositional defiant disorder; CD = conduct disorder. CPRS-RS = Conners’ Parent Rating Scale–Revised: Short Form (CPRS–RS). N = 231.

	

	    Antisocial Factor
	 Mean
	SD
	  Factor 

 Loading

	 ODD (CODD)
	 9.79
	 3.98
	  .78

	 CD (CODD)
	 2.87
	 2.83
	  .64

	 Rule-breaking (CBC)
	 5.46
	 3.94
	  .66

	 Aggression (CBC)
	 12.95
	 6.70
	  .89

	 Callous-Unemotional (APSD)
	 6.34
	 1.81
	  .26

	 Impulsivity (APSD)
	 5.75
	 1.72
	  .64

	 Narcissism (APSD)
	 4.56
	 2.83
	  .78

	 Oppositional (CPRS-RS)
	 2.22
	 2.32
	  .78

	
	
	
	


	

	    ADHD Factor
	 Mean
	SD
	  Factor 

 Loading

	 Thought Problems (CBC)
	 5.48
	 3.72
	  .33

	 Attention Problems (CBC)
	 12.09
	 3.37
	  .60

	 Inattention (CPRS-RS)
	 12.99
	 4.36
	  .82

	 Hyperactivity (CPRS-RS)
	 8.23
	 4.10
	  .66

	 ADHD (CPRS-RS)
	 24.72
	 6.99
	  .96

	
	
	
	


Figure S1. Illustration of group x time interactions for parent-reported ADHD in their children from linear mixed-effects modeling. 
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12-session Social Problem-Solving Skills Program from Singapore

The 12-session Social Problem-Solving Skills program is designed to promote social and emotional skills, and reduce aggression and behavioral problems. Over a series of 12 sessions, the children learn these skills and competencies through role-plays, vignettes, discussions, games, reflection, individual and group-based activities and homework. 

Sessions 1 and 2 help children to explore feelings in themselves and in others, as well as to explore and understand anger feelings in particular. Children are taught to recognize a wide range of feelings, and also to differentiate feelings associated with anger. Through these sessions, the children learn to identify the physiological, emotional and physical triggers of anger. Additionally, the children also learn to differentiate between feelings and behavior. 

In sessions 3 and 4, children learn anger coping skills, and to take responsibility for their own behavior. These skills include the use of relaxation, guided imagery and visualization techniques, "I" statements, appropriate verbal and non-verbal communication, among others. 

In sessions 5 and 6, children learn empathy and perspective taking. Empathy is taught through guided activities helping children to understand that others have feelings just as they do, and that we need to respect each others' feelings. These lessons also incorporate experiential role-plays. With respect to perspective-taking, vignettes were used to facilitate the learning of perspectives, checking of assumptions, and also the use and interpretation of social cues. 

Session 7 provides children with a scripted guide on how to manage and negotiate difficult and conflict situations. Children are encouraged to use these guidelines when they encounter problematic situations. Some of these guidelines include caring for the feelings of others, not blaming others and being responsible for one's own actions, separating the problem from the person and allowing room for disagreement. 

Session 8 extends the lessons in session 7; children learn and build prosocial behaviors such as cooperating and sharing with each other. Through activities and homework exercises, the children put into practice the various ways they can demonstrate prosocial behavior to the people around them such as their parents, teachers, siblings, and peers. 

In session 9, children are taught a five-step problem-solving sequence which begins with learning to recognize anger signals, followed by the child making a conscious decision not to react first so as to give time and space to generate solutions, evaluate the advantages and disadvantages of each solution, and finally to reflect on whether the selected course of action led to an effective outcome.

 Across four sessions (Sessions 9 through 12), children's growing and ongoing skills development is supported through systematic and personalized practices in actual scenarios. The program concludes with the aim of helping children not only acquire these skills but also to generalize and maintain these skills.

Culture of Singapore.


The nature and scope of aggression is bounded by the character of the society in which it is embedded. In this context Singapore has a different culture to Western countries. This brief section briefly outlines the culture of Singapore with respect to religion, government system, poverty levels, and social order.

Singapore is an independent island-state in South East Asia with a total population of 5.6 million, which comprises 4 million residents and 1.6 million non-residents (i.e., foreigners who are working, studying or living in Singapore but not granted permanent residence) (Singapore Department of Statistics, 2017). It is a multi-racial and multi-religious society, with ethnic Chinese (74.3%), Malays (13.4%) and Indians (9.0%) making up the vast majority of the resident population. About 21% of the 4 million residents are under the age of 19 years. English is used as the main medium of instruction in the nation’s educational system and therefore it is similar to the U.S. culture. As such, instruments and cognitive testing in this study were administered in English. 
Singapore ranks 5th on the United Nations Human Development Index (United Nations Development Programme, 2017) and has one of the highest GDP per capita in the world (International Monetary Fund, 2017). Its legal system is based on the English common law with local adaptations. With its collectivistic culture and strict law enforcement, social harmony is highly valued within the nation and public expression of aggression is often frowned upon. Crime rate is amongst the lowest in the world with 32 964 cases registered in 2016 (in a population of 5.6 million) (Singapore Police Force, 2017), and 13% of these were crimes committed against persons (e.g. assault, sexual offences). Efforts to maintain the low crime rate remain a priority.
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