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Measuring the Brain — What is this research about? 

Dr. Segalowitz and his Cognitive and Affective Neuroscience Laboratory are 
working to further understand how neural connections function, relate to 
various behaviours, and change across the lifespan. 

Dr. Segalowitz and his students do this work through the use of the 
electroencephalogram (EEG), a non-invasive procedure where the electrical 
activity from the neurons in the cortex of the brain, are recorded from 
sensors on the scalp. Dr. Segalowitz’s lab analyzes Event-Related Potentials 
(ERPs), which are summaries of this electrical activity in response to sounds 
and pictures shown to the participants. ERP waveforms are usually averaged 
over many stimulus trials (see Figure 1 for an ERP example) and can be 
measured for their amplitude (i.e., 
the height of the wave components) 
and their latency (i.e., the time from 
the stimulus onset to the peak of the 
wave component). Generally, early 
components (appearing in the first 100 milliseconds (ms) after a stimulus 
comes on) represent mostly sensory reactions to the stimulus and later ones 
represent cognitive processing that follows. ERP measurements are time 
locked to any stimuli that are presented, meaning that Dr. Segalowitz and 
his students can directly link an individual's ERP response to specific testing 
procedures (e.g., presenting a specific facial expression and analyzing the 
resulting ERPs). Different ERP waveforms have different names and reflect 
various types of information processing, for example P100 waveforms reflect 

early visual processing (with a peak at about 100 ms), while N170 waveforms are associated with later sensory 
processing and individuals’ perceptions of the stimulus. Interestingly, the N170 (appearing at about 170 ms on 
average after the stimulus onset) is larger for faces than for other stimuli. Importantly, there are strong individual 
differences among people in the size and shape of their waveforms. Dr. Segalowitz’s lab also utilizes these 
methods to examine developmental changes in how behaviour relates to brain activity. 
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What’s the bottom line?  
Everything humans do can be connected back to one very important organ — 
the brain. Dr. Segalowitz’s lab examines electrical activity within the brain 
to pinpoint how specific neural patterns contribute to a wide array of 
human behaviours across the lifespan. In this research summary we highlight 
the work of three doctoral students in Dr. Segalowitz’s lab — focusing on 
neural correlates of adolescent behaviour, isolating neural effects to 
specific brain networks, and neural processing among individuals with 
psychopathic traits. 

Dr. Sid Segalowitz 
Neurological functioning throughout 

development
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Neural Correlates of Adolescent Behaviour 
— What is this research about? 

One of Dr. Segalowitz’s doctoral students, Chrissy 
Lackner, investigates the neural correlates of 
executive functioning and various externalizing and 
internalizing behaviours in adolescence. All of 
these behaviours have important implications for 
youth development. 

Executive Functioning (EF) refers to specific 
mental processes that ‘coordinate’ many cognitive 
operations and allow an individual to achieve a 
goal (e.g., self-regulation). Poor EF has been 
associated with externalizing (e.g., risk-
taking, aggression) and internalizing 
(e.g., anxiety) behaviours. Lackner and 
Segalowitz have used EEG to help build 
an understanding of how other cognitive 
abilities may relate to EF during 
adolescence. In particular, they have 
focused on attentional control (e.g., the 
ability to focus on relevant information 
and ignore irrelevant information). They 
found that adolescents with poorer EF abilities 
tend to show greater neural reactions (i.e., larger 
waveforms generated from the front of the brain) 
when shown stimuli that they were told to ignore. 
It appears that adolescents with poorer EF abilities 
may have difficulties ignoring irrelevant 
information compared to those with good EF skills. 
From this work Lackner and Segalowitz have begun 
to understand the neural correlates of healthy EF 
among adolescents as one where the brain very 
quickly reduces responses to irrelevant stimuli and 
thus has the ability to filter irrelevant information 
out efficiently. 

Beyond EF, Lackner and Segalowitz have also 
examined how communication within the brain 

may relate to two important internalizing and 
externalizing behaviours — anxiety and aggression. 
Specifically, they focused on analyzing the 
relationship between neural phase relations, the 
scientific term for the how signals recorded at two 
scalp sites during an EEG recording, relate to each 
other, and anxiety and aggression. Phase relations 
can reflect synchronization (i.e., when the two 
regions are locked in communication) and 
desyncronization (i.e., when the two regions are 
shifting in their oscillating wave patterns and 
therefore have broken the communication) — a 
proper balance between these two patterns is 
necessary for normal brain function and typically 
changes across development. Lackner and 
Segalowitz have found that anxious individuals tend 
to show longer phase locking durations, akin to the 
ruminative thought patterns often reported with 
anxiety; aggressiveness in individuals is associated 
with longer phase shifting durations, suggesting 
that aggressive adolescents may experience issues 

organizing their cognitive resources, 
contributing to their dysregulated social 
behaviour. 

Finally, Lackner and Segalowitz have also 
used EEG to examine the neural 
correlates of shyness in youth in a 
nonsocial paradigm that does not involve 
faces or other people. They found that 
high-shy adolescents tend to exhibit ERP 

patterns reflecting hyper-attentiveness even though 
the task did not involve stimuli that we normally 
would relate to the issue of social shyness, which 
may expand our conception of what shyness is.  

Neural Profiles — So what? 
EF & Attention — Lackner and Segalowitz’s research 
has indicated that the association between EF and 
attention may be particularly important for clinical 
conditions involving disordered EF. In particular, 
successful attentional control may be something 
that clinicians should work into interventions among 
individuals who experience low levels of EF. Lackner 
and Segalowitz are currently collaborating with a 
clinical intervention program addressing attention 
control issues, and are examining
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whether improvements systematically relate to the 
early inhibitory challenges provided by their paradigm 
or whether improvements relate to other strategies. 

Shyness — Their work on shyness addresses questions 
of how broad the effect of shyness is on behaviour, 
in terms of how it affects aspects of interacting with 
the environment well beyond the social context. 
Their work provides a method for separating social 
shyness from types of information processing.  

Controlling your Attention — What is this 
research about? 
Another of Dr. Segalowitz’s doctoral students, Stefon 
van Noordt, investigates the neural processes 
involved in individuals’ performance monitoring 
behaviours (such as when we detect that have made 
an error, or have to inhibit a habitual response, or 
we learn through feedback, etc.). This monitoring 
process is highly associated with the functioning of 
the medial frontal cortex (particularly the anterior 
cingulate cortex). Figure 2 illustrates the location of 
this brain region. Activation of this brain area 
typically elicits ERPs known as Medial Frontal 
Negativities (MFN). Previous research indicates that 
MFNs are associated with performance monitoring 
behaviours in several contexts. This has led previous 
work to focus on processes specific to particular 
paradigms (e.g., error detection) rather than finding 
a single basic function that can account for medial 
frontal activity in various contexts. 

van Noordt and Segalowitz have recognized the 
importance of isolating the neural responses and 
describing the functional basis of medial frontal 
activation — aiming to contribute to the 
understanding of brain activity and associated 
behaviours. In order to conduct their research, van 
Noordt, Segalowitz and James Desjardins have 
designed a novel experimental paradigm that elicits 

and isolates MFN responses to specific stimulus cues. 
With their research, they have been successful in 
pinpointing a unifying function involving the 
regulation of controlled attention as the underlying 
basis for medial frontal cortex activation. Overall, 
van Noordt and Segalowitz’s work suggests that the 
medial frontal cortex has a central role in controlled 
attention supporting an individual’s dynamic 
monitoring of performance.  

Controlling your Attention — So what? 

Medial Frontal Activity — van Noordt and Segalowitz’s 
research has provided a clearer picture of medial 
frontal activity and a simple method for recording it. 
Their work may be of particular importance in 
assessing individuals with specific cognitive 
challenges, such as those with attention deficits due 
to ADHD or head injury. It may also be useful in 
checking to see the effectiveness of intervention 
programs designed to improve attention control, and 
may give an early indicator of effectiveness before 
performance reliably shows improvement.  

ERPs Related to Psychopathic Traits — What 
is this research about? 
Another of Dr. Segalowitz’s doctoral students, 
Meghan Weissflog, investigates brain activity among 
individuals high in psychopathic traits (e.g., shallow 
affect, callousness, low empathy, etc.). 

One characteristic of those high in psychopathic 
traits is abnormal emotion processing, including 
difficulty recognizing and identifying facial 

Meghan Weissflog ... 
 is a doctoral student in 
Behavioural Neuroscience 
at Brock University. 
Megan completed her 
undergraduate degree at 
t h e U n i v e r s i t y o f 
Waterloo and her Master’s 
d e g r e e a t B r o c k 
University.

Stefon van Noordt … 
is a doctoral student in 
Behavioural Neuroscience 
a t B rock Un i ve r s i t y. 
Stefon completed his 
u n d e r g r a d u a t e a n d 
Master’s degrees at Brock 
University.

Fe
at

ur
ed

 R
es

ea
rc

h 

Figure 2: The medial 
prefrontal cortex is 

entire section in 
colour, with the 

anterior cingulate 
portion in red
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expressions of emotion under certain contexts 
(particularly fear). This processing abnormality has 
been associated with structural and functional 
differences within the amygdala, a region critical 
for both eliciting emotional responses and 
perceiving emotion in others. Weissflog and 
Segalowitz have worked to determine how early 
this abnormality in processing occurs within neural 
processing streams.  

Specifically, they have investigated whether 
processing abnormalities are observable in the 
early ERP responses among individuals high on 
psychopathic traits — focusing their work on the 
N170 component, because it is known to be 
particularly responsive to faces. Interestingly, they 
have found that, contrary to expectations, people 
higher on psychopathic traits may produce greater 
N170 activity in response to fearful faces, as 
compared to individuals lower on psychopathic 
traits. These findings suggest that certain aspects 
of psychopathic emotional processing abnormalities 
may not be due to a reduced sensitivity to this 
emotion in others, but rather an indication that 
individuals with psychopathic traits may use 
additional, and possibly different, neural resources 
when processing these faces, compared to 
individuals low in psychopathic traits. 

ERPs Related to Psychopathic Traits — So what? 
Psychopathic Profiles — Understanding the neural 
processing in individuals high in psychopathic 

traits has implications for future research on 
emotional processing in both psychopathic and non-
psychopathic populations, as well as our 
understanding of the neurological characteristics of 
psychopathy. As well, their work may lead to 
detecting early predispositions associated with 
psychopathy in individuals already at risk for this 
condition.  

How do they do it? 
Dr. Segalowitz’s lab employs interesting methods:  
✦ State of the art EEG/ERP facilities 
✦ The use of high performance computing 

techniques to isolate and analyze underlying 
components of EEG data 

✦ Application of these methods to healthy 
populations across the lifespan and also within 
clinical contexts 

What’s next? 
Dr. Segalowitz’s lab is continuing to investigate 
neurological functioning among a wide array of 
populations — furthering the previously described 
studies and investigating new topics. For example, 
Dr. Segalowitz is currently working to extend EEG/
ERP technology so that cortical responses can be 
measured for the study of individual cases — 
something that cannot be currently done. This 
aspect of his work has the potential to radically 
transform how EEG/ERP research is conducted and 
applied in clinical contexts.  
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Want More Information? 

Contact: Dr. Sid Segalowitz, ssegalowitz@brocku.ca (905) 688—5550 ext.5446 
Website: www.brocku.ca/psychology/people/segalowitz.htm  

For more information on the Jack and Nora Walker Canadian Centre for  
Lifespan Development Research, please contact: 

Jayne Morrish, jmorrish@brocku.ca (905) 688—5550 ext. 4566 

Website: https://www.brocku.ca/lifespan-development-research 
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