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MRIs 
- 75% of the body is water, part of which is hydrogen nuclei. These nuclei are sensitive to magnetic 

fields so when placed near a magnet they line up in the same direction.  
- Then radio waves are emitted to certain areas and the protons are knocked out of alignment. The 

protons begin to realign but at different speeds, allowing them to ‘map’ out the different areas of the 
brain. 

FMRIs 
- Same as an MRI but measures how oxygenated blood flows through the brain- the more active the 

area, the more blood flow  there is. 
- 3D image of brain activity, voxels allow us to see this activity.



The aim of the study was to examine whether structural changes could be detected in the 
brain of people with extensive experience of spatial navigation. They used MRI scans of 16 
right-handed male taxi drivers in London and compared them to scans obtained from the same 
London hospital of a control group of 50 right-handed males that were not taxi drivers. All the 
taxi drivers that participated had been driving for more than 1.5 years and the mean age did 
not differ between the taxi drivers and the control group. They found that there was increased 
grey matter in the taxi drivers in both hippocampi compared to the control group. There was 
also increased volume of the posterior hippocampus in taxi drivers, however, the control group 
had larger anterior hippocampal regions. A positive correlation was found between the 
amount of time spent as a taxi driver and the volume in the right posterior hippocampus. They 
concluded that the results provide evidence for structural differences between the hippocampi 
of London taxi drivers and control participants; suggesting that extensive practice with spatial 
navigation affects the hippocampus. This demonstrates that the brain can change in response 
to environmental demands.

Maguire et al. (2000)

STUDY



+ Many extraneous variables are controlled such as the mean age, the handedness and the gender of 
the two groups were the same. The scans for the control group were acquired from the MRI scan 
database suggesting that the same MRI machine was used, which is another control variable. 

+ The results only show a correlation: it is possible that people with larger than normal posterior 
hippocampi are attracted to careers that use their spatial abilities, including taxi driving. But there 
was a positive correlation between the number of years spent as a taxi driver and the volume in the 
right posterior hippocampus which tends to counteract this argument. 

+ They were also careful to only choose brain scans from healthy non-taxi drivers as a control group. 
- The MRI scans of the control group were obtained without informed consent raising ethical issues. 
- As mentioned above, the results only show a correlation and no direct cause and effect relationship 

can be determined.

Evaluation of Maguire et al. (2000)



Davey et al. (2017)

This study aimed to clarify the role of the medial prefrontal cortex in self-appraisal processes in 
depression. Participants were made up of 71 adolescents/ young adults with moderate to severe 
depression and were compared to a control group of 88 adults. None of the participants were on any 
medication and underwent an fMRI scan. During the scan, each participant completed a self- appraisal 
task containing personal adjectives, such as ‘lucky’ or ‘sceptical’ and asked to judge which of these, if any, 
applied to themselves. They found that in all participants, the medial prefrontal cortex was shown to 
regulate the posterior cingulate cortex, with strong connections to the cerebral cortex and limbic system. 
However, in the depressed participants, the control exerted by the medial prefrontal cortex over the 
posterior cingulate cortex was particularly strong, with self-appraisal causing significantly more negative 
modulation of connectivity between the medial prefrontal cortex and the posterior cingulate cortex than 
in the control group. They concluded that there is a correlation between changes in brain connectivity 
and self-appraisal. This study provides a brain model of disturbed self-appraisal in depression.

17/9/2019

STUDY




