Sperry questions

Structure of our brain

· Our brain is (simply put) divided into two parts: right and left hemisphere.

· The right side of the brain processes info from left half of body

· The left side of brain processes info from right half of body

· Visual pathways cross over

· The Corpus Callosum is the communication headquarters for the brain - it is responsible for communicating messages from the left to the right hemisphere and vice versa.

· The CC is made up of a think bundle of nerve fibres called commissural fibres. These are attached to both the R and L hemisphere. 

Contralateral is a term that references the opposite side of something. 'Contra' means opposite or contrasting while 'lateral' means side. It is usually used in regards to the opposite side of the body from which something occurs. The hemispheres of the brain control the contralateral sides of the body. So the left side of the brain controls the right side of the body and the right side of the brain controls the left side of the body. It is believed that the left half of the brain is specialised for language (writing, reading, speaking) and linguistic expression (both symbolic and logical) and that the right half of the brain is specialised for perception, visuospatial and artistic (incl. drawing) .
Epilepsy
Epilepsy is currently defined as a tendency to have recurrent seizures (sometimes called fits). A seizure is caused by a sudden burst of excess electrical activity in the brain, causing a temporary disruption in the normal message passing between brain cells. This disruption results in the brain’s messages becoming halted or mixed up. 
For some people with epilepsy, the condition can severely affect their everyday lives.  Today, a lot of epilepsy can be controlled through medication. The most severe case of epilepsy is known as a Grand Mal. When somebody has a Grand Mal they can have uncontrollable movements and lose conscientiousness. During a Grand Mal millions of brain cells fire extensively and this can begin in one hemisphere and be transported into the next through the Corpus Callosum.

It was noticed by surgeons that if the hemispheres were separated the seizures could be contained in one half of the brain, therefore causing less damage to the person. There is a medical operation is called a commissurotomy (also known as a Split Brain surgery) and is carried out as a last resort when medication has failed. The procedure involves the cutting of the Corpus Callosum to disconnect the two hemispheres.

Sperry’s research questions
· What happens when the two halves of the brain are disconnected?
· Do the hemispheres perform completely different functions?
· Does each hemisphere have its own memories, perceptions and concepts?
Participants Sperry’s Ps were 11epileptics who could not be treated with drugs and had undergone ‘split-brain’ surgery
1. What are the two halves of the brain called?
2. What different functions are the two halves thought to perform? 
3. What is meant by the term contralateral when referring to the brain?
4. What is the function of the Corpus Callosum?
5. What causes epileptic seizures?
6. What is a commissurotomy and how can it reduce epileptic seizures?
7. Is this a quasi-experiment? Justify your answer.
8. Describe the sample
9. Outline one strength and one weakness of using this sample

Procedure
The subject has one eye covered
Gazes at a fixation point on an upright translucent screen (a tachistoscope was used)
Slides are projected either side of the fixation point for 1/10 of a second
Visual tests
· Stimulus was presented to one or both visual fields for 1/10 second or less.
· Participants had to say what they saw.
· Hands and objects on table were kept out of sight.
· Flashing up two different signs to different visual fields ($ and ?) and asking ps to say and draw what they saw with left hand

· Displaying two different objects displayed to different visual fields(e.g. case and key) and asking ps to say and draw what they saw with left hand

Tactile tests
1. object presented to specific hand and ps were asked to name it, draw it with same hand, and find it again by touch in a pile of objects 
2. different objects put in both hands and ps were asked to name each object and find it again by touch in a bag of objects 
3. one hand touched in certain place or put into position and ps asked to  put other hand into same position and touch other hand in same place.
Results- Visual tasks

1. If two signs flashed up:


$
?

- Participant draws with left hand the $ but says they saw a question mark
- Right hemisphere able to make left hand draw object as not blind
- Language in left hemisphere only recognises object in RVF
2. Images were split between visual fields:

Key          Case       or         Toad           Stool
- Participant says ‘case’, but doesn't know what type of case.
- Participant selects ‘key’ with left hand.
- Ps asked to draw what they see with their left hand
- Drew what was on the left half of the screen (key)
- But said they had drawn what was on the right half of the screen (case)
3. Speech and writing
When an object is displayed ONLY in the left visual field
(thus processed in the right hemisphere), Ps insist they have not seen anything
But if asked to use the left hand to point to a matching object on the table can do so, while still insisting nothing was seen 

Results- tactile tasks

The tactile stimulus was presented to the right hand:
- able to name it
- able to draw with same hand
- able to find again with same hand
- not recognised by left hand
- The language centre in left hemisphere is able to provide name.
- Only the left hemisphere has memory of object.
The tactile stimulus was presented to the left hand:
- not able to name it (p might say “My hand is numb”, I can’t tell, or might even make a wild guess)
- able to draw with same hand
- able to find again with same hand
- not recognised by right hand
- There is no language centre in right hemisphere so was unable to provide name.
- Only the right hemisphere has memory of the object
Different objects were put in each hand:
- only able to name one in right hand 
- If given bag of objects to search through, the right hand will ignore the object that was in the left hand
- only able to find again with same hand
- There is no language centre in right hemisphere so is unable to provide name for object in left hand.
- Each hemisphere only has memory of object given to the opposite hand.
Objects placed in right hand for identification by touch: 
Ps described the object in speech and writing

Objects placed in left hand for identification by touch: 
Ps made wild guesses - seemed unaware  of object in their hand

One hand was touched or put into position: 
- not able to put other hand into same position 
- not able to touch other hand in same place
- Each hemisphere only has memory of position or touch given to the opposite hand.
- There is no communication between the hemispheres.
Picking out objects to match what has flashed on the screen
- The images projected to RVF were picked out by the right hand, not found by the left hand.
- Images projected to LVF were not seen but picked out by left hand.  Participants thought that they were just ‘lucky’.
An apple flashed left side of the screen and participant asked to locate the item on the screen with his right hand

If the P uses his right hand to find the displayed item (apple) on the ‘table’ he can name each object he picks up but cannot say what his right hand is looking for 
Because the item in the left visual field is processed in the right hemisphere 
1. Outline 3 findings and explain how they demonstrate that the two hemispheres of the brain operate independently 

2. Outline the conclusions of the study:

Sperry homework

1. What is the aim of Sperry’s study? (2 marks)
2. What was the method? (2 marks)
3. What were the DVs? (4 marks)
4. What was the IV? (2 marks)
5. Describe the participants (4 marks)
6. Identify two strengths and two weaknesses of this study (8 marks)
1. Theory/ies on which the study is based

Although the right and left hemispheres are in many ways mirror images of each other, there are distinct areas dealing with speech production and comprehension (Broca’s area and Wernike’s area, respectively) showing their functional localisation. These areas are only found in the left hemisphere.  

Areas in the right hemisphere receive information from and are concerned with the activities of the left side of the body and vice versa. 

Sperry believes that studies involving split-brain patients reveal the ‘true’ nature of the two hemispheres because a commissurotomy which deconnects the two hemispheres means they can only work independently.

2. Background to the study

Previous research using split-brain animals showed numerous behavioural effects (Myers, 1961; Sperry, 1967a, 1976b). 

• Other research by Sperry on both humans and monkeys who had undergone surgical section of the corpus callosum suggested the behavioural effects of this surgery may be less severe than other forms of cerebral surgery eg frontal lobotomy. 

• Research by Akelaitis (1944) also showed no important behavioural effects of surgical section of the corpus callosum in humans, provided other brain damage was excluded. 

• More recent research by Sperry et al using appropriate tests has actually shown a large number of behavioural effects that correlate directly with the loss of corpus callosum in man as well as animals.

 • Sperry therefore set out in this study, using split-brain patients, to show that each hemisphere: 

• (i) Possesses an independent stream of conscious awareness. 

• (ii) Has its own separate chain of memories that are inaccessible to the other.

3. Aim

Sperry aimed to study the effects of hemisphere deconnection and to show that each hemisphere has different functions.
4. Research method

This is considered a quasi-experiment because the independent variable (IV) – having a split brain or not – was not directly manipulated by the researchers. 

Participants with split-brains had already undergone hemisphere de-connection to reduce severe epilepsy. No actual control group was necessary for comparison in the study because the functions and abilities of the visual fields and hemispheres in non split-brain individuals was already known. 

The dependent variable (DV) was the participant’s ability to perform a variety of visual and tactile tests. Fr example- naming of objects, recognition of objects (drawing or finding), moving of hands.
5. Sample

11 patients who had undergone ‘an extensive midline section of the cerebral commissures in an effort to control severe epileptic convulsions not controlled by medication’. 

• The first patient (a man) had his surgery over 5½ years before the study was conducted.

 • The second patient, a housewife and mother in her 30s had her surgery more than 4 years before the study was conducted.

 • The other 9 patients had their surgery at varying times but not long before the study was conducted

7. Effect of the surgery

Through the case studies Sperry found that the hemisphere deconnection did not appear to affect the patients’ intelligence or personality 
The effects of the surgery did seem to have affected the patients in that they had short-term, memory deficits, limited concentration spans and orientation problems.
6. Procedure

Participants undertook a variety of both visual and tactile tests using an apparatus is called a tachistoscope. This is an instrument used for exposing objects to the eye for a very brief measured period of time.
1. Outline one piece of Background information to the study

2. How do studies involving split-brain patients reveal the ‘true’ nature of the two hemispheres?
3. What did Sperry set out to show about the two hemispheres in this study?
4. Identify the independent variable

5. Identify the dependent variable (DV)

6. What is a tachistoscope?

7. In what ways were the patients affected by the surgery and in what ways were they unaffected?

3. Outline 3 findings and explain how they demonstrate that the two hemispheres of the brain operate independently 

4. Outline the conclusions of the study:

	Finding from Sperry’s study
	True or false

	It seems that one half of the brain does not know what the other half is doing


	

	The right hemisphere can show non verbally that mental processes, centred around the left visual field and the left half of the body, are present
	

	The corpus callosum removal (split-brain surgery) completely changes patients’ behaviour and personalities.


	

	Language is necessary to recognise and name objects.


	

	The left hemisphere is mute and cannot speak or write (aphasic and agraphic) 


	

	The left hemisphere has its own memory, but the right does not.
	

	The left hemisphere (in right handed people) is specialised for speech and writing and for the organisation of language.
	

	Each hemisphere has its own memory.

	


