
WHEN LANGUAGE CAN HOLD THE ANSWER

-Christine Kenneally

 

· Naming helps to create mental categories
· Debate:
· Does language shape what we perceive, or are our perceptions pure sensory impressions, immune to the arbitrary ways that language carves up the world
· Just as adding features to a cellphone or camera can backfire, language is  not always helpful
· It enhances thinking
· But I can trip us up too
· The traditional subject of the tug of war over language and perception is color
· Languages divide the spectrum differently, researchers have asked whether language affected how people see color
· Example: English distinguishes blue and green while most other languages do not
· Can English people only actually see the different colors?
· Past investigations have had mixed results
· Some suggest color terms influenced people in the moment of perception
· Others suggest that the language effect kicked in only after some basic perception occurred
· The consensus was the different ways to label color probably did not affect the perception of color in and systematic way
· Study published showing that language could significantly affect how quickly perceptions of color are categorized
· Russian and English speakers were asked to look at 3 blocks of color and say which two were the same
· Russian speakers must distinguish between lighter blues and darker blues and have 2 different names for them
· So when Russians were shown 2 of the dark and 1 light they were able to determine which 2 were the same colour faster than English speakers
· English speakers use the category blue for all colors of blue
· In 2 different tests subjects were asked to perform a nonverbal task at the same time as the color-matching task
· When the Russians did them simultaneously, they were able to keep their color-matching advantage
· When they were told to do a verbal task and the color-matching one, their advantage started to disappear
· This suggests that the speed of their reactions did not result just from a learned difference but that language was actively involved in identifying colors as the test was happening
· 2 other recent studies also demonstrated an effect of language on color perception and provided clues as to why previous experimental results have been inconclusive
· Hypothesized that if language is dominant on the left side of the brain, it should affect color perception in the right visual field
· English speakers were shown a ring of 12 small squares that were all the same color except an odd one on the left or the right
· If the odd one out was shown to the right visual field and it was a completely different color category, the English subjects were quick to identify it as different
· If it was in the same color category they were not quick to discover it
· If it was ON THE LEFT VISUAL FIELD then it didn’t matter if it was the same color category or not
· THE EXTENT TO WHICH LANGAUGE AFFECTED COLOR PERSCEPTION DEPENDED ON THE SIDE OF THE BRAIN BEING USED
· Also investigated how quickly the effects of language might come into play
· He asked students to look at a computer screen that had "2" once and "5" many times in a circle.
· Over hundreds of trials where the positions of the numbers changed the students were asked to "find the target" or "find the two"
· When they heard "two" they were always able to find the numeral faster
· Also even faster when instructed to "ignore the 5's" instead of "ignore the distractors"
· Language also has a significant role in seeing and remembering where objects are in space
· Conducted experiments on the spatial reasoning of hearing children and children who "home-sign"
· Home signers have hearing parents but are deaf and have never been taught a sign language
· The gestural language they develop is invented solely by themselves
· The children were shown two side-by-side boxes
· Internally, each box was divided in three and in each space was a card
· During each trial, the experimenter took a card from the first box and showed the child that it had a special star on the back
· Replacing it in the first box in the same space
· Experimenter asked the child to find where they special card would be in the second box
· Basically asked to map the position of the target card in the first box in the same position in the second
· Found that children without words for spatial relationships had much more trouble finding the special card in the 2nd box that older hearing children who had learned the relevant words
· For young hearing children, exposure to spatial language in the experiment strongly influenced the success rate
· If the experimenter used spatial terms when speaking to a child, the children were much likelier to find the correct spot in the second box
· The effect lasted not just through the experiment, but until at least 2 days later when the children were retested
· There is other evidence that a lack of spatial language is not a handicap in solving spatial problems
· In 2006 an experiment investigated the ability of the Amazonian Munduruku tribe to understand and manipulate geometric relationships for which their language has no words
· Performed about the same as Americans whose language is rich with spatial terms
· This separation of language and thought is emphasized in a recent book
· Explores the complicated ways that language and thought relate to each other
· Cautions against confusing the "many ways in which language connects to thought:
· Argues that there is little evidence for the claims that language can force people to have particular thoughts or make it impossible for them to think in certain ways
· The ability to count is necessary to deal with large, specific number
· The only way to count past a certain point is with language
· Examined the ability of home-signing adults in Nicaragua to use numbers
· Emphasized that although the subjects had never been taught a formal sign language they were fully integrated
· Have jobs and are paid as much as hearing or signing adults
· Asked home-signers to match an array of objects laid out before them
· If the number was small, as in 1, 2 or 3, the home-signers always got it right
· If the number was large, the home-signers got it right just approximately
· Example: they would lay our 5 disks when there was only 4
· Scientists have shown that the understanding of small, specific numbers is a trait with long evolutionary history
· Monkeys and other animals can compute the exact number of a small set of objects at a glace without explicitly count
· Ability is called subitization
· Suggests that when home-signers correctly use small numbers, they are relying on this innate trait
· This count list has enabled humans to build on this heritage, taking the specific and uniform gap between "one" and "two" and "two" and "three" and extending it out through 4 and higher, theoretically to infinity
· In another experiment, showed subjects a series of chairs and tables using pictures from an Ikea catalogue
· Some subjects were asked to press a button indicating that the picture was of a table or a chair
· Other subjects pressed a button to make a nonverbal judgement about the pictures
· Found that subjects who used words to label the objects had more trouble remembering whether they'd seen a specific chair before than subjects who had only pressed a button in a nonverbal task
· Language helps us learn novel categories  and it licenses our unusual ability to operate on an abstract plane
· The problem is that after a category has been learned, it can distort the memory of specific objects, getting between us and the rest of the non abstract world
WORKINGS OF SPLIT BRAIN CHALLENGE NOTIONS OF HOW LANGUAGE EVOLVED

-Sandra Blakeslee

· A 43 year old woman who had suffered from terrible seizures since she was 16 underwent surgery to cut the thick band of fibers connecting the left and right hemispheres of her brain
· Worked as had hoped, stopping epileptic seizures from spreading throughout her brain, and protecting her from the head injuries and burns she had suffered from falls we she would suddenly lose her muscle control
· There was a problem
· After the surgery she could no longer write but could still speak and understand spoken language with no difficulty
· Splitting the two halves of the brain surgically has given neuroscientists many insights into the working of the two hemispheres
· The incident above challenged standard theories about how language theories evolved and are organized in the brain
· Significant in the case above (VJ) is that her writing activity seems to be controlled completely by the right brain hemisphere
· The prevailing theory is that, with patients with the 2 hemispheres separated, with very few exceptions virtually all language abilities are found in the left hemisphere
· This is true even for people who are left handed even though the muscular activity of writing with the left hand is controlled by the right brain hemisphere
· This was the first time that speaking had been shown to lie on one side of the brain and writing on the other
· VJ had reading abilities on both sides of the brain
· Because she has talking in the left and writing in the right, they find her to be really fascinating
· Suggests that reading and writing arose separately from spoken language and may be wired up in the brain wherever there are "spare areas"
· There has never been a systematic effort to study left-handed people using brain imaging techniques  and so no one has really tried to ferret out the circuitry for writing as opposed to reading and speaking
· Standard theory has been that language evolved about 100 000 years ago, and the improved communication helped those individuals who had it thrive
· The ability to speak thus spread quickly through the human species
· Reading and writing are less that 10 000 years old
· A cultural invention taking advantage of an underlying biological ability that was already in place
· The predominant  idea has been that reading and writing were laid on top of speech in the left hemisphere and tightly interconnected
· New research suggests that these human interventions can hop around in the brain
· In all people, the right hemisphere of the brain controls the left half of the body and the left side of the brain handles the right side of the body
· In vision, the right hemisphere receives information seen from the left side of vision and vice versa
· Information from the right visual field is transmitted to the left hemisphere
· Both halves share and integrate information to give a complete picture of the world
· In most humans speaking reading and writing are grounded in the left hemisphere
· About 10% of people are left handed
· 80% of them have their language abilities localized  in their left hemisphere
· Studies have shown that the motor ability of the left hand (and right hemisphere) for writing is still dependent on the left hemisphere's language ability
· The other lefties fall into two groups
· Some are completely flipped in terms of hemisphere dominance, all language functions are in the right side and spatial abilities are in the left side
· Shows a puzzling mixed pattern
· No one has traced exactly, where language abilities lie until VJ
· VJ was studied in an experiment
· She sat in front of a screen onto which words were flashed to each side of her brain independently. Her hands rested below the screen, shielded so that her eyes could not see them. Each hand held a pen over a tablet of paper
· When a word was shown to the left-hemisphere (the one with spoken language) she could read the word, say it and spell it out loud, but could not write it down
· The attempts were illegible
· Because her brain was disconnected, she would have to make an effort to use her right hand to try to write what she saw in this part of the experiment
· It was difficult to imagine this, but her left side and her left hand were totally unaware of what was going on
· When words were shown to her right hemisphere she would look at the word but she could not read it, speak it or spell the words. However,  she could write it down
"OUT OF BODY EXPERIENCE? YOUR BRAIN IS TO BLAME"

-Sandra Blakeslee

· Some people feel eerie sensations that are often attributed by those who have them to paranormal forces
· Examples: seeing a shadowy figure behind you then turning around and it is gone
· Or feeling yourself leave you body and floating in space, looking down on your body
· According to recent work done by neuroscientists, they can be induced by delivering mild electric current to specific spots in the brain
· One woman, a zap to her angular gyrus and she felt she was hanging from the ceiling looking down at her body
· Another woman, electrical current added to her angular gyrus produced an uncanny feeling that someone was behind her, interfering with her actions
· The above 2 women were being evaluated for epilepsy during surgery, where doctors implanted dozens of electrodes into their brains to pin point the abnormal tissue causing the seizures
· Also to identify adjacent areas involved in language, hearing or essential functions that should be avoided during surgery
· As each electrode was activated, the patient was asked to say what they were experiencing
· Dr. Blake said that the women had normal psychiatric histories and that they were stunned by the bizarre nature of their experiences
· One man says, there is nothing mystical about these ghostly experiences
· He works with patients who feel phantom limbs
· He said the research shows that the self can be detached from the body and can live in a phantom existence of its own or it can be felt outside of personal space, as a sense of presence
· Scientists have gained new understanding of these odd bodily sensations as they have learned more about how the brain works
· Example, researchers have discovered that some areas of the brain combine information from several senses
· Vision, hearing, and touch are initially processed in the primary sense regions
· Then they flow together to create the wholeness of a person's perceptions
· Example: you recognize a dog a lot more quickly if the image is accompanied by a bark
· These multisensory processing regions also build up perceptions of the body as it moves through the world
· Sensors in the skin provide information about pressure, pain, heat, cold, and similar sensations
· Sensors in the joints, tendons, and bones tell the brain where the body is positioned in space
· Sensors in the ear track the sense of balance
· Sensors in the internal organs, including the heart liver and intestines, provide a readout of a person's emotional state
· Real-time information from the body, the space around the body, and the subjective feelings from the body are also represented in multisensory regions
· If these regions are directly simulated by an electric current, the integrity of the sense of body can be altered
· Another example, there was a 22 year old student who had electrodes implanted into the left side of his brain since 2001
· They were checking language areas
· So when the patient turned her head to the right, it made no sense
· The electrode was no where near areas involved in the control of movement
· The current was actually stimulating the angular gyrus
· Dr. Blanke asked why she was turning her head
· Replied that she had a weird sensation that another person was lying beneath her bed
· She felt that the person was a "shadow" that did not speak or move, it was young and was more male then female
· She thought it wanted to interfere with her
· Then Dr. Blanke turned off the current and the woman would stop looking to her right and said the presence was gone
· When she sat up, she leaned forward and hugged her knees
· She said the shadow man was also sitting and that he was clasping her forearms
· The presence closely mimicked the patient's body posture and position, so Dr. Blanke concluded that the patient was experienced an unusual perception of her own body, as a double
· Scientists are not able to explain this yet
· She did not recognize that it was her own body
· The feeling of a shadowy presence can occur without electrical simulation to the brain
· It has been described by people who undergo sensory deprivation and by people who have suffered minor strokes or other disruption in blood flow to the brain
· 6 years ago another patient underwent brain stimulation to a different multisensory area, the angular gyrus, which blends vision with the body sense
· The patient experiences a complete out-of-body experience
· When the current stopped, the patient declared she had come back to the table and had wanted to know what had happened
· Adding more current sent her back to an out-of-body experience
· Because the woman felt position in space and her actual position in space did not match, her mind cast about for the best way to turn her confusion into a coherent experience
· So she concluded she must be floating up while looking downward
· Some schizophrenics experience delusions and the sense that someone is following them
· They also sometimes confuse their own actions with the actions of other people
· Dr. Blanke believes that symptoms may involve multisensory processing areas
· When other normal people experience bodily delusions,  they are often flummoxed
· The felt sensation of the body is so seamless, so familiar, that people do not believe it is a creation of the brain
"AFTER INJURY, FIGHTINT TO REGAIN A SENSE OF SELF"

-Benedict Carey

· A 19 year old boy had a motorcycle accident
· This caused him to think that the people around him were not "real" but were imposters
· Some delusions are often symptoms of schizophrenia
· In the last decade researches have documented similar delusions in hundreds of people who are not schizophrenic but have neurological problems including dementia, brain surgery and traumatic blows to the head
· A small group of brain scientists are now investigating misidentification syndromes for clues to one of the most confounding problems in brain science: identity
· How and where does the brain maintain the "self"?
· Researchers are finding that there is nor single "identity spot" in the brain
· Instead the brain used several different neural regions, working closely together to sustain and update the identities of self and others
· Learning this will help doctors understand how some people preserve their identities in the face of creeping dementia, and how others are sometimes able to reconstitute one
WHO IS THAT?

· A physical therapist was supporting the young man from the motorcycle accident when he asked the patient he was supporting to look into the mirror "who is that, Adam?" "who do you see there?"
· The boy replied with the name of the physical therapist
· So the therapist asked him "but who else?"
· He replied with an uncertain smile
· He was a freshman in collage when the accident occurred
· Was in near-vegetative state for about 6 months after the accident and was mute and virtually immobile
· His diagnosis was diffuse axonal injury
· Is a blow that shuts down the bundle of wires responsible for keeping us conscious
· Everyone's brains respond to this differently so it is impossible to make a prediction
· Researchers who have taken images of the brain as it processes information related to personal identity have noticed that several areas are particularly active
· Cortical midline structures
· Run like an apple core from the frontal lobes near the forehead through the center of the brain
· These frontal and midline areas communicate with regions of the brain that process memory and emotion in the medial temporal lobe, buried deep beneath each ear
· Studies show that in delusions of identity, these emotion centres are either not well connected to frontal midline areas or are not providing good information
· The delusion of identification is called Capgras syndrome
· In an analysis of such cases, Dr. Devinsky documented that people with the delusion typically have more damage to their right hemisphere than to their left
· Linear reasoning and language tend to be predominantly left-hemisphere functions
· Holistic judgements tend to be processed more in the right
· Argued that when people alack a familiar emotional glow in the company of a parent or loved one, the left hemisphere resolves the conflict with its categorical logic
· The person must be an impostor
BROTHER FRIEND AND SON

· After the incident, the brother of the patient (ADAM) helped out as  much as possible
· Tried to act normally to his brother so it would seem like nothing had changed between them and hoped that Adam would think things were normal
· No one knows what treatment or exercises will drive an injured brain to preserve or reconstruct a coherent identity
· Neuroscientists generally agree that it can do so
· The brain is "plastic"
· Intact areas can recruit nearby, healthy brain tissue to bypass damage and compensate for lost function
· It never happens without effort
· To do so it need to be active, solving problems, meeting social expectations
· For some people recovering from a severe brain injury, several recent experiments suggest that there is some promise in hitting it hard with what it has lost, contact with its familiar social environment
· In 2005, a study found that the sound of a loved one's voice activated widely distributed circuits in the brains of 2 severely brain-injured patients who were only occasionally able to respond to commands
· In studies of dementia, it has been found that some people who are lucid until a very old age have brains the appear riddled with Alzheimer's disease
· Many of them remain social to the end
· In the first 6 months following his accident, Adam could hear many familiar voices
· He noticed all his loved ones visiting and eventually came to be able to move his thumb in response to questions
· It was a tough and long process though
· At home he has experienced another kind of familiarity and then he began to walk and talk in brief sentences
· His mother has to do memory drills with him at home
· As well as ask constant questions
· As much as possible, the people in Adam's life, are starting to treat him like him
· They drop in and take him out to food
· They joke around with him
· One time they began telling stories from their past and it came over with
· Adam commented saying that all the guys sucked
· They were stories about him and his friends
STARTING OVER

· Dr. Feinberg sees delusions of identification as primitive psychological defenses, as a result of injuries in the right frontal lobes that most such patients are struggling with
· Such defenses include denial of a disability, the projection of the problem onto others or the fantasy that daily life is somehow unreal
· These are the defenses of a child 3-8
· Its important to understand that these defenses are a positive adaption
· The brain is fighting for survival
· The ability to inhibit those defenses, to understand that not everyone shares them, is evidence that the frontal areas of the brain are coming back online

