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Developmental cognitive and affective neuroscience published articles 1996-2009, Source: Scopus 

Developmental neuroscience research



Brain DevelopmentTypical brain development



Red/orange color indicates more brain activity. Source: Nelson (2008); Marshall, Fox, & the BEIP Core Group (2004).

The impact of experience on brain development
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Prefrontal cortex
-Planning
-Organisation
-Decision-making

Limbic System 
e.g. Emotion, reward 

The Social Brain

Regions of the prefrontal cortex consistently show decreased activity during mentalizing tasks between late 
childhood and adulthood (review by Blackmore & Robbins, 2012, Nature Neuroscience)



The brain centre that controls emotionally 
arousing information (limbic system) is extra active 
during adolescence while at the same time the 
‘cognitive control’ system continues to mature.

Source: Steinberg, 2008
See also Somerville & Casey, 2010

Cognitive and socio-emotional brain systems



Implications for Education 

• Adolescence is a period when the brain is particularly malleable and 
shaped greatly by the environment. 

• This offers a window of opportunity for learning. Research can help 
transform policy and enable designing programs to optimize learning.  

• The timing of intervention and training is important for maximising 
training effects in a period when the brain shows greater plasticity.



Mental Health in Young People



Example of recent work: ADHD and Vocal Anger 

The brains of children with ADHD 
respond more to angry voices 

Children without ADHD Children With ADHD

Chronaki et al. 2015, JCPP
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Investigating Hyper-vigilance for Social Threat of 
Lonely Children and Adolescents 

What is Loneliness?What is loneliness?

Loneliness is the difference between 
desired and actual social relations 

(Perlman & Peplau, 1981) - either in 
quantity or quality of relationships (or 

both).

Presenter
Presentation Notes
For psychologists, loneliness is conceptualized as the discrepancy between a person’s desired and achieved levels of social relations. This defintion helped explain how a person could feel lonely even when among family or friends or when in a crowd, and it contributed to the recognition in the contemporary literature of the importance of a person’s judgment of the quality or adequacy of his or her social relationships.Peplau and Perlman’s definition underscores the fact that feeling lonely does not necessarily mean being alone nor does being alone necessarily mean feelingalone. One can feel lonely in the crowd or in a marriage. Also, it’s possible for someone to enjoy being alone (a pleasant state defined as solitude). These times are often good because they allow us to reach personal growth, which are achieved through solitary meditation or mindfulness exercise,  or to simply take a temporary break from dealing with the demands of modern life.



Loneliness is adaptive: Loneliness is an evolutionary 
mechanism

Loneliness makes us want to reconnect with others
(Cacioppo et al., 2006)

Presenter
Presentation Notes
In the evolutionary theory of loneliness, John Cacioppo and Louise Hawkley argued that people’s evolutionary heritage has shaped their brain and biology to incline them toward certain ways of feeling, thinking, and acting, and that includes loneliness. They argue that a variety of biological mechanisms have evolved that capitalize on aversive signals to motivate people to act in ways that are essential for their reproduction or survival. Hunger is an aversive signal triggered by low blood sugar that motivates people to eat— an important early warning system for a species who hunt for Physical pain is an aversive signal that alerts people of potential tissue damage and motivates them to take care of their physical bodies. The signal of loneliness— triggered by a discrepancy between an individual’s preferred and actual social relations—may similarly be part of a biological warning system that has evolved to warn a person of threats or damage to his or her social body, which as a member of a social species is also needed to survive, prosper, and reproduce.So, loneliness has been viewed as an evolutionary signal that one needs to re-connect with others (Cacioppo et al., 2006).Seen as adaptive, as an evolutionary signal that something is wrong with our personal relationships.  We are motivated to change our social relationships in some way and connect with people. Loneliness is not designed to last a long time; instead, it’s very much like physical pain or hunger. It’s an aversive cue that alerts you to pay attention. Later, you’ll see what happens when this biological mechanism doesn’t work so well. 



Contradictions in The Evolution of Loneliness Mechanism 

Loneliness makes us unhappy, but also unsafe
(Cacioppo, Cacioppo, & Boosma, 2013)

Presenter
Presentation Notes
So, loneliness can be viewed as an aversive signal that motivates us to take action to minimize damage to our social. But, there is a paradox where loneliness is concerned! On the one hand we are motivated to re-connect, but we feel also feel unsafe.  Why? As social animals we survived because we formed bonds, which provided mutual aid. Humans don’t do well if they’re alone. In our evolutionary history that really applied:  If you get ostracized from the group, you were likely to perish. So, as a species we developed a need to be with others for survival. But, at the same time, humans have exploited each other across human history. If a group excludes me [an evolutionary tool adapted to enforce social norms] and I try to break my way back in, the group may not try as subtle an exclusionary behavior the next time. The easiest way to exclude me is to kill me or to injure me. So the brain goes into self-preservation mode to promote short-term survival. It’s better to not make a friend now and survive than it is to try and make that friend, who it turns out was a foe and I perish in the service of trying to form a connection.So, loneliness is seen as adaptive, as an evolutionary signal that something is wrong with our personal relationships.  We are motivated to change our social relationships in some way. But, because loneliness makes us feel unsafe it  often causes us to behave in ways that actually make people turn away from us (we can create/reinforce the very situation we are wanting to avoid or change!). And, it causes us to become hypervigilant to the environment. 



Pamela Qualter. 

Loneliness and Implicit Attention to Social Threat: 
A High Performance Electrical Neuroimaging Study

Source:Cacioppo, S., Bangee, M., Balogh, S., Cardenas-Iniguez, C., Qualter, P., & Cacioppo, J.T. (2016). Loneliness and 
Attention to Social Threat: A High performance electrical neuroimaging study. Cognitive Neuroscience, 08/2015. doi: 
10.1080/17588928.2015.1070136

Presenter
Presentation Notes
EEG study. Brain activation in response to particular types of threats. Specifically, they were shown pictures of social and pictures non social threats (pictures of threatening animals), all the while monitoring brain activity. 



Pamela Qualter. 

Cortical source estimation and template maps for the discrete microstates evoked in 
lonely individuals common to both conditions (A) or specifically elicited in response to 
social threat (B) or nonsocial threat (C) stimuli.

Presenter
Presentation Notes
What is happening in the brains of the lonely people who completed the tasks. For lonely people, testsrevealed that, after an initial common brain microstate (which did not vary as a function of stimulus type between 100 ms and 112 ms), lonely participants showed five additional discrete event-related microstates in response to the social threat stimuli, and seven additional event-related microstates in response to non-social threat stimuli. For social rejection pictures, brain source localization estimates (where we try and work out which part of the brain is doing what when) suggested that the brain microstate elicited during the early period (between 116 ms and 136 ms) in response to social threats involved extensive prefrontal regions and supramarginal gyrus, characteristic of response preparation, control, and attention (e.g., Olk, Peschkle, & Hilgetag, 2015).  Also, there is  involvement of parahippocampal region (possibly involving the amygdala, which is known to be involved in threat perception. The brain regions in the first of the two microstates evoked in response to non-social threats during this time period shared some of the same neural substrates as the microstate evoked by social threats, but included a much wider range of regions that were activated much more briefly. 



Pamela Qualter. 

Source: Cacioppo, et al., under review

Cortical source estimation and template maps for the discrete microstates evoked in 
nonlonely individuals common to both conditions (A) or specifically elicited in response to 
social threat (B) or nonsocial threat (C) stimuli. 

Presenter
Presentation Notes
Contrast what we have just seen with what we see from our non-lonely people in response to social rejection pictures and pictures of threatening animals. in contrast to the lonely participants who only showed one common brain microstate in response to both social and nonsocial threat, nonlonely individuals showed five initial common brain microstates in response to both social and nonsocial threat stimuli (between 60 ms and 248 ms post-stimulus onset; See Figure 4). The remaining evoked microstates differed as a function of stimulus type, with four microstates elicited in the social threat stimulus condition, and four microstates elicited in the non-social threat stimulus condition.Source estimations of these microstates revealed somewhat similar generators for both social and non-social stimuli within brain networks associated with emotional processing, attention, and perspective taking, with the exception that non-social stimuli activated more brain areas associated with biological motion whereas social stimuli activated more areas associated with social cognition (Cacioppo et al., 2009; Mitchell, 2008; Mitchell, Banaji, & Macrae, 2005; Mitchell, Heatherton, & Macrae, 2002; Sakaki, Niki, & Mather, 2012).  



Loneliness in the short term is adaptive, but it is not 
adaptive if prolonged 

Presenter
Presentation Notes
So, loneliness can be viewed as an aversive signal that motivates us to take action to minimize damage to our social. But, there is a paradox where loneliness is concerned! On the one hand we are motivated to re-connect, but we feel also feel unsafe.  Why? As social animals we survived because we formed bonds, which provided mutual aid. Humans don’t do well if they’re alone. In our evolutionary history that really applied:  If you get ostracized from the group, you were likely to perish. So, as a species we developed a need to be with others for survival. But, at the same time, humans have exploited each other across human history. If a group excludes me [an evolutionary tool adapted to enforce social norms] and I try to break my way back in, the group may not try as subtle an exclusionary behavior the next time. The easiest way to exclude me is to kill me or to injure me. So the brain goes into self-preservation mode to promote short-term survival. It’s better to not make a friend now and survive than it is to try and make that friend, who it turns out was a foe and I perish in the service of trying to form a connection.So, loneliness is seen as adaptive, as an evolutionary signal that something is wrong with our personal relationships.  We are motivated to change our social relationships in some way. But, because loneliness makes us feel unsafe it  often causes us to behave in ways that actually make people turn away from us (we can create/reinforce the very situation we are wanting to avoid or change!). And, it causes us to become hypervigilant to the environment. 



Implications for Education

Intervention, intervention, intervention!

Presenter
Presentation Notes
Interventions to help children and adolescents understand that loneliness is a normal feeling and is felt by most people at some time in their lives. But, that is being forgotten – it is being pathologized … and it is affecting young people. But, we know that loneliness when it is felt for many months and years is not good for mental health, academic performance, and physical health, even in childhood and adolescents.  So, while we need interventions at a whole school level, we need individualized interventions for those experiencing prolonged loneliness. Not social skills training or befriending – those don’t seem to work very well, but CBT, priming, and something called EMDR are likely to work.  
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