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Student worksheet
Name

Class

Date


The brain
Specification references

· B5.2.1 Structure and function 
· B5.2.2 The brain
Aims

The human brain is an extremely complex organ. However, we now understand the major functions of many sections of the brain and with the advent of new scanning technologies we are learning more all the time. This activity will clarify what you know already about the relationship between sections of the brain and their functions and introduce you to the techniques neuroscientists use to study the human brain.

Learning outcomes

After completing this worksheet, you should be able to:

· describe and explain the methods used to learn about brain structure and function

· evaluate the benefits and risks associated with procedures carried out on the brain and nervous system.
Task

First read Topic B10.4 The brain in the student book then read the points below. Answer the questions that follow.
Regions of the brain

A
This region is concerned with consciousness, intelligence, memory, and language.
B
This region mainly coordinates muscle activity.

C
This region is concerned with unconscious activities such as breathing and heartbeat.

Study methods

D
This study method involves careful tracking of the behaviour and social interactions of patients who have had a brain injury.

E
This study method involves electrically stimulating various parts of the brain whilst the patient is conscious and observing and recording the effects.
F
This study method involves scanning the brain using magnetic resonance imaging (MRI), which uses powerful magnets and radio waves.
Some additional techniques not mentioned in the text include the following:

· Computerised tomography (CT) scans. Also called computerised axial tomography (CAT) scans. These use a series of X-ray images from different angles and a computer to produce cross-sectional images of the body’s internal structure.

· fMRI scans. These differ from MRI scans in that fMRI scanners produce an image related to the levels of oxygen in the blood and therefore to metabolic function and, hence, to localised brain activity. MRI scanners produce an image related to the water molecule’s hydrogen nuclei and therefore to anatomical structure. fMRI scanners are much more expensive than MRI scanners, and are used more for experimental research. MRI scans are used more for diagnosis.
Questions

1 Identify regions A, B, and C. 
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 (3 marks)
2 Which region would be best studied using study method E, and why? 
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(2 marks)
3 In Topic 10.4 The brain in the student book, there is a section on studying people with brain damage, including the story of Phineas Gage. Which study method would have been available and suitable in his case? 

[image: image6]
[image: image7]
[image: image8] 
(2 marks)
4 Identify some medical conditions to do with the brain other than direct brain injury where this technique may be of use and describe the potential benefits. 
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(3 marks)
5 For study method E, describe why electrical stimulation is used. 
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(1 mark)
6 Identify at least two risks and at least two benefits for study method E. 

[image: image15]
[image: image16]
[image: image17]
[image: image18]
[image: image19] 
(4 marks)
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7 Some patients may be traumatised by study method F. Why might this be? 
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 (1 mark)
8 Why might CT scans be potentially hazardous to medical professionals and to patients requiring repeated scans? 
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(2 marks)
9 fMRI scans have allowed us to make great advances in our understanding of the roles of different regions of the brain. Suggest why this may be and give some examples of areas of research which you think might benefit from this study method. 
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(4 marks)
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