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• Can basic neuroscience and neuropsychology 
provide a base for creating tailored interventions 
to manage children with severe and chronic 
behaviour difficulties?

Key Questions

behaviour difficulties?

• Can this work in the applied setting feed back in 
to the basic science literature? 



Overview

1. Evidence-base and background

2. Intervention

3. Evaluation outcomes



• Antisocial behaviour is extremely costly to society
– Lifetime costs estimated at over $2 million per case (Cohen, 

2005)

– victims (Cohen, 2005)

– poorer physical and mental health outcomes
for those involved in antisocial behaviour 

Background

for those involved in antisocial behaviour 
(Odgers et al., 2007)

• Prevention is a priority



Conduct Problems

• Conduct Disorder is currently categorised by age of onset

1. Early-onset

2. Adolescent-onset

• Predictive Validity: Good

– Suggests that different intervention approaches might 
be usefulbe useful

– poorer outcomes for early-onset group in all domains

• Reliability: Often difficult to obtain

• Disadvantages: Early-onset may require further sub-typing



Callous-Unemotional Traits –
Another sub-typing solution? 

• CU traits include: Lack of guilt, absence of emotional 
empathy and shallow affect (poverty of expressive 
emotions)

• Frick and White (2008): CU traits may have potential for • Frick and White (2008): CU traits may have potential for 
explaining the causes of the most 
severe and aggressive patterns of 
antisocial behaviour

• Being considered for inclusion in 
DSM-V Conduct Disorder



Callous-unemotional Behaviour

Children high in CU
− premeditated 

aggression
− more severe 

antisocial behaviour

Children low in CU
− impulsive antisocial 

behaviour
− parenting style 

heavily influences antisocial behaviour
− parenting style 

minimally related to 
level 
of antisocial behaviour 

− do not benefit from 
‘time-out’ anger 
management

heavily influences 
the level of conduct 
problems 

− can learn from ‘time-
out’ anger 
management training



Evidence for a CU subtype

• CU traits appear to represent a unified and stable 
developmental construct

• A growing evidence base indicates children with CU+ 
traits:
– Show more severe behavioural problems than other children 

with antisocial behaviour
– Are more likely to have long term difficulties than other – Are more likely to have long term difficulties than other 

children with antisocial behaviour
– Are more genetically vulnerable to behavioural problems 

than other children with antisocial behaviour

Frick & White, 2008; Viding, Jones et al., 2008

CU+ at 9yrs CU- at 9yrs



Antisocial behaviour in schools

• Exposure to risk factors such as poverty, abuse, neglect, and 
lack of school readiness provides the potential for the 
development of antisocial behaviour patterns 

• Disruptive behaviour in schools 

– interrupts teaching and learning

– presents a risk to positive social–emotional and academic 
development for all children

• Antisocial behaviour often associated with:

– lack of self-regulation (Eisenberg 2002) 

– insufficiently developed social skills required in the 
structured context of school (Reinke & Herman 2002)



Context of the current work

• Students with social, emotional or behavioural 
disorders exhibit learning problems and 
behavioural deficits (Kauffman, 2005)

Adverse outcomes (Bradley, Henderson, & Monfore, 2004)

– unemployment

– mental health issues

– high rates of criminality

– poor social support 



A learning disability?

“These students have been characterized as 
‘actively inefficient learners’ because of 
their difficulties accessing, organizing and 

co-ordinating multiple mental activities co-ordinating multiple mental activities 
simultaneously in academic areas...” 

(Meltzer & Krishnan 2007)



Traditional theoretical assumptions

• Currently underpins all universal and targeted provision

• Children are naturally driven to seek social 
connectedness with adults and peers. 

Therefore...Therefore...

a) They are motivated to prioritise others/relationships 
during interactions

b) They want positive feedback and social acceptance



CU in the Classroom

• Initial research by the school’s Educational psychologist 
suggested elevated levels of CU traits in many pupils

• This initial work also demonstrated that CU traits were 
associated with a particular ‘social style’

• Children with CU traits have an “intrapersonal drive”, i.e. they 
have:

• A reduced need for/interest in:
– Social connectedness
– Social approval

• An increased need for/interest in:
– Social control/dominance

Warren, Jones, Frederickson & Viding (under review)



Emotional processing: Others’ emotions

• Several studies show 
problems in processing 
fear and sadness in 
others in children with 
CU
– Visual stimuli– Visual stimuli

– Vocal stimuli

– Body posture

• CP/CU- with a history of 
physical abuse may 
‘over-recognise’ anger 
(Pollak) 



Understanding emotion 

• Our initial research with pupils at this school 
showed a deficit for most pupils in emotional 
recognition, understanding of own and others’ 
emotions and emotion regulation

• Change in treatment of behavioural problems 
looked to the literature on CUlooked to the literature on CU

• Functional differences in 
amygdala in response to 
distress emotions -
powerful in explaining 
behaviours to teachers

From Marsh et al., 2008 & Jones et al., 
2009



Empathy

• Our work has previously demonstrated empathy 
strengths and weaknesses related to CU

• Children with elevated CU traits tended to have 
intact cognitive empathy skillsintact cognitive empathy skills

• This same group had a clear 
deficit in affective empathy 

Jones, Happé, Gilbert, Burnett & Viding (2010; JCPP)



Reward v. Sanctions

• Reward-dominant style in clinic cases with 
behavioural problems (O’ Brien & Frick, 1993) 

• Evidence for decreased -ve emotional response 
during ‘time-out’ (Dadds)

• Some evidence for abnormal neural response to • Some evidence for abnormal neural response to 
punishment (e.g. Finger et al., 2008; Buckholtz et al., 

2010)

• The school had previously used a method of 
sanctions for poor behaviour, and a Friday 
assembly to reward week-long good behaviour



The value of a school-based 
intervention

• “Schools are places in which concentrated efforts 
to build the values and skills necessary for young 
people to enter into society can generate 
productive adults” 
– Reinke & Herman (2002)

• Children spend a great proportion of their time in 
school

• Relationships between students and teaching 
staff can be built up over time



School Context

• Special Day Primary School

• Pupils 5-11 years

• Pupils do not have a primary • Pupils do not have a primary 
diagnosis of ASD or learning 
disability

• 6 small classes and 1 special 
provision for children with most severe 
difficulties



School context

• The profile of pupils at one school had been 
changing

- More permanent exclusions

- More money spent on repairs 

- Weakening staff morale / higher turnover

- Strategies and interventions not working- Strategies and interventions not working

- School had to create a specialist provision for 
children with the most severe behaviours - last 
chance before being moved out of county / 
permanent exclusion



School intervention

• Children with behavioural problems were 
treated as a unity with respect to intervention

• Parent training literature arose from a social 
learning perspective, so child-specific traits learning perspective, so child-specific traits 
received less attention

• Recent evidence suggests that child factors 
are predictive of some outcomes
– CU children less receptive to some of the current 

treatment strategies



Intervention

Attention & 

Inhibition
Working Memory

Problem Solving & 

Flexible Thinking

Emotion 

Recognition 

& Regulation 



Key components

• Clear system of rewards

– To enhance motivation to change behaviour  - children high on 
CU traits are motivated by rewards (Frick et al., 2003) 

– Contingent on decision of intermediary adult ‘reward-giver’ - to 
increase child’s awareness and motivation to positively 
influence others’ cognitions and emotions 

• To enhance attention and motivation, socio-emotional • To enhance attention and motivation, socio-emotional 
awareness, everyday memory and inhibition
– Skills practised and reinforced across the school day 
– Daily opportunities to apply and extend skills

• Video-feedback/coaching sessions for some

5

4

3

2

1



Specialist Curriculum

• Learning Skills
– Attention, inhibition, working memory and 

thinking skills

• Personal, Social & Emotional learning• Personal, Social & Emotional learning
– Emotion recognition and regulation, self-

concept, social behaviours

• National Curriculum
– Embedded learning opportunities for above



Project timeline

• Limited awareness 
of individual 
differences in pupil 
profiles of 
emotional/social 
understanding and 
motivations

• School structure and 

behavioural policy modified 

to reflect current research

• Increased understanding of 

social-emotional and 

cognitive profiles: effect on 

behaviour

• Behaviour and 

learning targets 

continue to be set 

according to 

individual cognitive 

and social-

Before the ProjectBefore the Project InterventionIntervention Into the futureInto the future

• School structure 
and behaviour 
policy based on 
social learning 
theory

• No social-
emotional 
curriculum of 
learning

behaviour

• Increased consistency and 

confidence in setting 

appropriate learning and 

behavioural targets

• Social-emotional / cognitive 

skills curriculum

and social-

emotional profiles

• Parents to access 

training and support 

appropriate for their 

own needs and their 

child

EvaluationEvaluation



Baseline

• High proportion of clinical symptoms (BASC-II)

• High proportion of S&L problems (CCC-2)

• High proportion of EF difficulties (BRIEF)

• Mean FSIQ = 87

• % scoring below average range on WISC Indexes: • % scoring below average range on WISC Indexes: 
• Verbal Comprehension – 19% 

• Perceptual Reasoning – 22% 

• Working Memory – 45%

• Processing Speed – 32%

• % scoring below average range on WIAT Composites:
• Reading – 55%

• Mathematics – 74%



Evaluation

- Four strand approach

- Objective child measures

- Self-report child measures

- Teacher report

- Parent report- Parent report

- Evaluation will remain on-going – but there are 
challenges with long-term follow-up

Frederickson, Jones, Warren, Deakes & Allen (under review)



Teacher report

‘They [the pupils] have a much better understanding 
of the way they work and function like they 

understand which situations they can deal with 
and which they can’t, so it’s given them a better 
understanding of their own behaviours and why understanding of their own behaviours and why 
they work that way and the ways in which they can 

control their behaviours.’

‘They are taking more responsibility for their own 
emotions and for the child to be able to 

understand their emotions and why they are 
feeling like that and not let it spiral out of control.’



Whole-school change

• Positive changes were reported between T1 and T2 across the 
school
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N = 31 

All changes are statistically 

significant at p <.01

Externalising Composite and subscales of BASC-2 for whole school

Medium-large effect sizes for 
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• Behavioural symptoms = .76

• Functional communication = .70 

Frederickson, Jones, Warren, Deakes & Allen (under review)



Behaviour change by CU group
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Reduction in CU

• CU traits also reduced for the high CU 
group
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Improvement in functional 
communication
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Where next? 

• We have developed an effective evidence-based 
intervention that decreases behavioural difficulties

• If a treatment is effective at a behavioural level, we 
should want to know how and why treatments achieve 
change

• Understanding the underpinnings of treatment is 
critical in the progression of intervention research

• Understanding how a therapy works should begin with 
a level of theory to explain the change processes and 
then to direct tests of the hypothesized mechanisms or 
processes 



EEG study of behavioural change

• We will start an EEG study examining brain changes in 
children with behavioural problems undergoing a community-
based intervention programme

Why focus on Emotion Regulation?

• Majority of children with conduct problems also show • Majority of children with conduct problems also show 
significant emotional difficulties (e.g. anxiety, depression)

• Treatment effectiveness may be better understood when 
these emotional problems are acknowledged and the 
regulatory difficulties underlying them are studied 

• If treatment is to have a lasting impact, it should alter 
psychology and behaviour, but also the biology of emotion 
regulation
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Extras



Learning Framework - Attention



EEG study of behavioural change



Where next? 

• Activation of dorsal v. ventral ACC is associated with unique 
cognitive styles; 

• Dorsal – deliberate control of behaviour
• Ventral – rigid control; in anticipation of negative 

consequences

• Over- or Under-activation of these systems has been linked 
with psychopathalogy in children and adults

• Underactivation of both dorsal and ventral = aggression; 
Overactivation of ventral system = anxiety

• Some evidence that relative activation levels of prefrontal 
control systems can be altered with successful treatment (e.g. 
Lewis et al., 2008)



EEG study of behavioural change

• Emotion Induction Go/NoGo Task

• Click a button for every letter presented, but NOT 
when a letter is presented for second time in 
successionsuccession

• The no-go error rate is maintained at 50 ± 10% by 
dynamically adjusting the stimulus duration; so no-go 
error  = increased stimulus duration

• Three Blocks of trials: A & C; points gained steadily
Block B; points lost



Results from Lewis et al (2008)

• In Lewis’ study, children whose behaviour increased over time also 
showed a decrease in ventral ACC activation

• Our study aims to replicate these findings for improvers, but also to 
examine the role of CU traits in changes in brain function over the 
course of an intervention


