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Cognitive Mismatch between children and parents: The role of
environmental perturbations on brain development

Abstract:

Efficient cognitive function is carried out through the orchestration of multiple
neural networks. During childhood, these networks mature in a manner
necessary to optimize cognitive abilities. However, it is unclear how specific
networks in the brain mature in the context of environmental factors that can
alter development. Some environmental factors can be negative, whereas
others may actually promote optimal brain development and strengthen the
resilience of underlying neural networks. While the best available predictor of
cognitive function in children is the cognitive function of their parents, not all
children fit this model. Subgroups of children with very high functioning
parents can have lower cognitive abilities. We believe that these children
form an ‘at-risk’ group. Likewise, there are children with high cognitive
abilities who stem from parents with comparatively lower cognitive abilities.
These children form a ‘resilience’ group and it is this latter group of children,
those children who have a significantly better IQ with respect to their parental
IQ, whom we plan to study. Our hypothesis is that certain combinations of
environmental factors will have the greatest effect on positive mismatch
(resilience) in child 1Q. Furthermore, children who show greater resilience will
show greater brain connectivity, especially in networks linking the prefrontal
cortex to distant brain regions, including the posterior parietal network.

The primary aims of our study are to (1) test the relationship between
parent and child positive IQ mismatch with multivariate measures of the
environment reflecting early life experience; (2) test brain network
characteristics of children who have a positive or negative mismatched 1Q
with their parents; and (3) assess to what extent environmental factors map
onto the brain network characteristics in children with an 1Q mismatch.

Requirements of
candidate:

Master degree: Yes

(Academic) Background: The background of the candidate should be in the
area of neuroscience, computational neuroscience, medicine, or psychology.
Candidates with a technical background, such as i engineering or physics are
also welcome to apply, as a component of the project will involve multivariate
statistics and/or machine learning algorithms.
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