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● Used to identify which brain 
regions have matching MR 

signals and are possibly 
activated by a stimulus 

● the MR signal is an indirect 
effect related to changes in 

blood flow (BOLD) 
● Biological effect: Oxygen rich 

and oxygen poor blood have 
different magnetic properties 
for hemoglobin (which binds 

oxygen to blood)

fMRI primary uses
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Altered Fear response processing in adolescents with 
a history of severe childhood maltreatment: an fMRI 
study

“Maltreated participants responded faster to 
fearful expressions and demonstrated 
hyper-activation compared to healthy controls of 
classical fear-processing regions of ventromedial 
prefrontal cortex (vmPFC) and anterior cingulate 
cortex, which survived at a more lenient threshold 
relative to psychiatric controls.”

Hypersensitivity of fear-processing networks 
may be caused by childhood over-exposure 
to fear in people who have been abused. 

Participants with 
history of Child Abuse

Conclusion

Study? 

THERMAL
POWER STATIONS
Venus has a beautiful name and is the second 
planet from the Sun. It’s terribly hot, even 
hotter than Mercury



D
eprivation in 

children the absence of expected 
cognitive stimulation or 
input from the 
environment

The Dimensional Model of Adversity and Psychopathology 
(McLaughlin, Sheridan & Lambert, 2014)

● Experiences across both of these dimensions 
(deprivation and threat) contribute to risk for 
psychopathology through two different domains 

● Deprivation: affects working memory, language 
development and executive functioning skills → 
especially important for complex tasks

○ negatively affects cognitive abilities 

Deprivation

Circle Lab



“The best way to make children good is to make them 
happy.”

d poet—Oscar Wilde
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● participants must recognize a certain 
stimulus (for example a letter, symbol, 
or number) in a sequence, matching 
the stimulus shown “n” items ago

● The “n” value can vary from one 
to six or more, but for children we 
would study specifically how they 
perform in 2-back or 3-back tasks 
because it depicts the greatest 
amount of activity in the prefrontal 
cortex and parietal cortical areas

● Unique tool because N-back 
requires constant maintenance, 
discrimination, and recognition to 
respond to stimuli

Why? N-back test



Although n-back and working memory may 
not correlate directly greatly, both can account 
for independent variance as a marker for 
general fluid intelligence (Kane). 

Intelligence: 
WASI IQ 
examination
from MAP2 
study 
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Research Hypothesis regarding n-back and intelligence: 
Higher accuracy on 2-back task based fMRI could be 
correlated to higher levels of general fluid intelligence 
as measured by the WASI  (Wechsler Abbreviated Scale 
Intelligence) which is meant for children



n-back and 
intelligence

X axis: my_data$X2back_target_acc 
Y axis:  my_data$FULLSCALE4_IQ1

t = -0.0073022, df = 21, p-value = 0.9942

Alternative hypothesis: true correlation is not 
equal to 0.00

         Correlation:  
-0.001593472 

Participants: 24



Conclusion: No correlation between n-back and 
intelligence for participants (specifically children) 

 r-value= 0.001 and p-value is far above 0.05 

Conclusion

Further research? 
Correlation of n-back with emotional regulation in children 
and executive function using parental questionnaires (BRIEF 
and CBCL)

- Future Direction: looking at how brain function is also 
related to IQ and other standardizations
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