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• Future directions in 

neuroscience?
– Connectivity
– Time and place
– Correlation and causation
– Context

• Future of educational 
neuroscience?
– Careers for gifted children



Functional connectivity

The main new thrust of research in cognitive 
neuroscience in this next decade is the 
mapping of functional connectivity ...

… that is, how functional modules transfer 
information, anatomically, bio-chemically, bio-
electrically, rhythmically, ...



Fibre connectivity from Diffusion Weighted MRI
Tim Behrens, FMRIB Oxford



Connectivity maps of grey matter in pre-motor 
and motor cortex

Heidi Johansen-Berg, Tim Behrens, FMRIB Oxford



Time course to complement 
spatial mappings

fMRI and PET are blunt instruments for 
understanding how functions evolve over 
time.

EEG and MEG can provide complementary 
(and synchronised) temporal data.



Magnetoencephalography (MEG)

Combine with fMRI 
data for improved 
temporal resolution

Functional Imaging Laboratory, London



The first half-second of visual word recognition

Morten Kringelbach in collaboration with Kristen Pammer, Peter Hansen, Piers Cornelissen, 
Gareth Barnes, Krish Singh & Arjan Hillebrand, Neuroimage, (2004).



The first half-second of visual word 
recognition (Kringelbach, 2004)

Contrary to what would be expected on the basis of 
cognitive models and haemodynamic studies, the 
component of this activity which spatially coincides with 
the visual word form area (VWFA) is not active until 
around 200 ms post-stimulus, and, critically, this activity 
is preceded by and co-active with activity in parts of the 
inferior frontal gyrus (IFG, BA44/6). 

The spread of activity in the VWFA for words does not 
appear in isolation but is co-active in parallel with spread 
of activity in anterior middle temporal gyrus (aMTG, BA 
21 and 38), posterior middle temporal gyrus (pMTG, 
BA37/39) and IFG. 



Correlation vs Causation

Most neuroimaging data inform correlations 
between levels of neural activation and 
behaviour

Opportunistic neuropsychological analyses of 
neural lesions or trauma inform necessity 
conjectures of causation



Transcranial Magnetic Stimulation (TMS)

TMS temporarily disables a small area of brain to test its 
necessity for an aspect of behaviour.




