
The Brain and Neuropsychology

Neurological Structure
• Frontal lobe – decision making and impulse control. Plays a part in 

concentration and attention. The motor cortex plays a role in voluntary 
movement.

• Temporal lobe – hearing and understanding sounds and speech. 
• Parietal lobe – Perception, understanding the world around us and facial 

recognition.
• Occipital lobe – vision and visual processing.
• Cerebellum – movement, co-ordination and balance (motor skills).

Asymmetry

Neurological Structure

Broca’s area: a part of the left hemisphere 
of the brain that control speech production.

Lateralisation 

Gender Lateralisation
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The Nervous System

Dendrites — these thin filaments carry information from 
other neurons to the soma. They are the "input" part of 
the cell.

Axon — this long projection carries information from the 
soma and sends it off to other cells. This is the "output" 
part of the cell. It normally ends with a number of 
synapses connecting to the dendrites of other neurons.

Neurotransmitters

Neurotransmitter Example of what it does

Dopamine Plays a role in attention 
and learning. Not enough 
dopamine can make it 
difficult to concentrate on 
tasks

Serotonin Plays a role in mood. Too 
little serotonin can make 
people feel depressed. 

GABA Plays a role in calming us 
down. When we feel 
stressed we produce GABA 
to relax us.

Neurotransmitters are chemicals that are 
released from neurons to help them pass 
messages from one cell to another. There are 
different types of neurotransmitter that all 
have different jobs inside the nervous system.



Neurological Damage
Neurological damage refers to any kind of damage to parts of the nervous system. 

Visual agnosia
Agnosia is a problem with the way that the brain 
processes sensory information. People with visual 
agnosia can see perfectly well but cannot 
understand what they are seeing. This can be 
caused by damage to the parietal lobe. 
Patients may not be able to recognise the colour 
of an object. They may not be able to recognise 
objects and name them, or they may not be able 
to recognise places that they are familiar with. 

Prosopagnosia
Prosopagnosia is also known as face blindness 
because it is the inability to recognise faces even 
though they can be seen. They eyes are able to 
send the information to the face, but the brain is 
unable to recognise who the face belongs to, even 
though they might know that person very well. In 
some cases patients with prosopagnosia cannot 
recognise family members including their own 
children.  Prosopagnosia can be caused the damage 
to the part of the brain near the back of the 
temporal lobe. Next to the occipital lobe, called 
the fusiform face area.
Patients with prosopagnosia find it difficult to 
identify people from their faces. Some find that 
they see faces as all the same and cannot tell 
faces apart. Some find that they cannot recognise 
faces that they know while other people may be 
able to do this but cannot match up pictures of 
faces that they do not know. 

Damage to the pre-frontal cortex
The pre-frontal cortex helps us control our impulses, so it is the part of the brain that will stop you from doing 
something like hitting someone when you are angry. It is also the part of our brain that helps us keep our emotions 
balanced so that we do not get too emotional, no matter what emotion we are feeling. If this part of the brain is 
damaged then people can become impulsive and aggressive. Because people with pre-frontal cortex damage can find 
it difficult to control their emotions, their personality might seem to change a lot. Some people may commit crimes 
that they wouldn’t have done before. Adrian Raine et al (1997) studied the brains of murderers and compared these 
to a similar group of people who had not committed murder. He found that there were differences in the pre-frontal 
cortex of the two groups. Murderers had less activity in the pre-frontal part of the brain, making them more 
impulsive and maybe more aggressive. This has been used as an explanation for why some people are more prone to 
violent and impulsive behaviour than others.



Damasio et al (1994) Core Study
In 1848, Phineas Gage was working on a railway when an explosion caused an iron rod to be fired through his head. It did 
serious damage to his face and frontal lobe but he survived and recovered quickly. However his personality was changed 
permanently. Before the accident well liked and described as calm and responsible but afterwards he was irresponsible 
and rude. Gage died 12 years later and his body was exhumed on the request of his doctor. The skull was kept at 
Harvard University and was used by Damasio et al to further understand the damage caused. 

Damasio et al took pictures and measurements of Gage’s skull, they used this information and data they built a computer 
generated 3D virtual replica model (a visual representation) of the skull. They also took measurements of the rod (which 
had been buried with Gage) and found that it was 3cm in diameter and 109cm long. They compared the measurements of 
the rod to the parts of the skull so that they could work out the path of the iron bar through the head. They matched 
up the possible entry and exit points on the model. In total 20 different entry points and 16 different exit points wre
tested to try and find the most likely path taken by the rod. Once they had found the five most likely paths, Damasio et 
al used the virtual model to map out which areas would be damaged in each case. 

Damasio wanted to build a model of Gage’s skull using his actual skull as a guide. They aimed to identify the parts of the 
brain that were most likely damaged, and in particular if areas other than the frontal lobe had been damaged. 

Damasio et al compared the areas that they believed were damaged to the reported personality changes. They 
concluded that the ventromedial area of the frontal lobes is important for making sensible decisions and controlling our 
impulses around people. Gage found controlling emotions difficult after the accident so they also concluded that this 
area seems to be important for controlling emotions. Damasio et al had evidence of 12 other case studies where patients 
had similar frontal lobe damage who showed the same problems with impulse and emotional control. These conclusions 
can be used to predict the behaviour of someone who suffers brain damage in these areas in the future. 

Damasio et al found that there was likely to be damage to both hemispheres of the frontal lobe. They could assume that 
only the frontal lobe was damaged with other areas remaining unaffected. They found that there was likely to be more 
damage to the white matter in the left hemisphere. White matter is where the neurons pass messages along the axons. 
Damage to white matter in this area would mean that Gage was unable to pass messages to this part of the brain, leaving 
it useless. Damage seemed to be worse in the middle of the underside (ventromedial region) while the top edges 
(dorsolateral regions were less likely to be affected. 

The use of modern day technology is a strength of the study as it means the results are more scientific. The use of the 
model meant evidence could be seen rather than just speculated on based on old information and records. Another 
strength is that we can now make predictions about the behavioural changes of patients that have suffered frontal lobe 
damage. This could help families understand what is happening and why it is happening and could be useful when 
considering treatment. 
Although Gage’s actual skull was used, other information came from reports over 150 years old which may be inaccurate, 
based on guesses or speculation. This may not be reliable. There is also a problem with trying to generalise the results 
of this case study to other patients. Gage’s injury was unique and it is unlikely that anyone will experience identical 
damage so the information from this study may not be useful for other cases.



Sperry (1968) Core Study

AIM: To investigate what functions of the brain are lateralised 
and how a split brain works.

PROCEDURE: Compared 11 split brain patients to others with no 
hemisphere separation. 
Different activities were tried with the patients including touch 
of objects and visual presentation of stimuli to see how the 
different sides perform on tasks.

VISUAL TASKS - A word or picture is projected into the 
left or right visual field and patient will be asked 
something about that stimuli. 

TACTILE TASKS - (touch with objects) were carried out 
with the P’s hands underneath a screen so the Ps couldn’t 
see what they were doing.  They had to use ‘feel’ only.


