PSY 1101 – Chapter 6


BASIC PRINCIPLES

· Sensation is the process by which our sensory receptors and nervous system receive and represent stimulus energies from our environment
· Perception is the process of organizing and interpreting sensory information, enabling us to recognize meaningful objects and events
· Bottom-up processing analysis that begins with the sensory receptors and works up to the brain’s integration of sensory information
· Top-down processing information processing guided by higher-level mental processes, as when we construct perceptions drawing on our experiences and expectations
· Psychophysics is the study of relationships between the physical characteristics of stimuli, such as their intensity, and our psychological experience of them
· Absolute threshold is the minimum stimulation needed to detect a particular stimulus 50 percent of the time
· Signal detection theory is a theory predicting how and when we detect the presence of a faint stimulus (signal) amid background stimulation (noise). Assumes there is no single absolute threshold and that the detection depends partly on a person’s experience, expectations, motivation, and level of fatigue
· Signal detection increases in important situations
· At war
· Monitoring airport luggage
· Studies show peoples ability to catch a faint signal diminishes after 30 minutes
· Subliminal below one’ absolute threshold for conscious awareness
· Stimuli below absolute threshold
· Will detect “some” of the time
· Priming the activation, often unconsciously, of certain associations, thus predisposing one’s perception, memory, or response
· Sometimes we feel what we can’t describe 
· Brief stimulus triggers weak response that is detected by brain scanning
· Can advertisers manipulate us with “hidden persuasions”?
· Difference threshold is the minimum difference between two stimuli required for detection 50 percent of the time. We experience the difference threshold as a “just noticeable difference (jnd)” 
· Adding one ounce to 10 ounces is noticeable
· Adding one ounce to 100 ounces is not
· Weber’s law: principle that to be perceived as different, two stimuli mist differ by a constant minimum percentage (rather than a constant amount)
· Weight must differ by 2 percent, light intensity by 8
Sensory Adaptation
· Diminished sensitivity as a consequence of constant stimulation
· After constant exposure to a stimulus, nerve cells fire less frequently
· If we stared at something should it not go away?
· No because our eyes constantly move

Vision
· Transduce (transform) is conversion of one form of energy into another. In sensation, the transforming of stimulus energies, such as sights, sounds, smells, into neural impulses our brains can interpret
· what strikes our eyes is pulses of electromagnetic energy, not color
[image: ]
· Wavelength (distance from wave peak to wave peak) determines hue (color we see)
· Intensity is the amount of energy in a light or sound wave, we perceive as brightness or loudness, as determined by the wave’s amplitude

The Eye
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· Light enters eye through cornea (protects eye, bends light to provide focus)
· Light passes through pupil which is the adjustable opening in the center of the eye through which light enters
· Pupil is surrounded by the iris which is a ring of muscle tissue that forms colored portion of eye, controls size of pupil opening
· Behind the pupil is the lens which is a transparent structure that changes the shape to help focus images on the retina 
· Retina is the light-sensitive inner surface of the eye, containing the receptor rods and cones plus layers of neurons that begin the processing of visual information
· Accommodation is the process that the retina goes through by changing the shape of the lens to focus near or far objects on the retina
· Retina receives an upside down image, receptor cells convert particles into neural impulses and send to brain
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· Rods are retinal receptors that detect black, white, gray; necessary for peripheral and twilight vision when cones don’t respond
· Rods do not have “hotline” to the brain through bipolar cells, therefore cannot detect fine detail
· EX: color of a car in your peripheral
· Rods enable black-white vision
· FAINT LIGHT
· Some animals have more rods
· Why do cats see better at night than us?
· Cones are retinal receptor cells that are concentrated near the center of the retina and function in daylight or well-lit conditions; detect fine details, give rise to color sensations
· Cones have direct hotline to brain therefore detect fine detail
· Perceive color
· DETAIL and COLOR
· Typically takes 20 minutes for eyes to fully adapt to light changes
· Optic nerve is the nerve that carries neural impulses rom the eye to the brain
· Blind spot is the point at which the optic nerve leaves the eye, creating a “blind” spot because no receptor cells are located there
· Fovea is the central focus point in the retina around which the eye’s cones cluster

Visual Information Processing
· Retina processes information, routes it to thalamus via brain’s cortex
· Retina neural layers are brain tissue
· Optic nerve leads to brain which sends info to corresponding location of visual cortex
· Feature detectors are nerve cells in the brain that respond to specific features of the stimulus, such as shape, angle, or movement
· Parallel processing is the processing of many aspects of a problem simultaneously; color, movement, depth, form
· All information is sent to different parts of the brain then reassembled to form an image
· It is then compared to other images you have seen before to create a recognition
· People who cannot remember faces have damage to this area of the brain
Color Vision
· Mostly affects males (1 in 50)
· Young-Helmholtz trichromatic (three-color) theory
· Theory that retina contains 3 different color receptors 
· one most sensitive to:
· red
· blue
· green
· when stimulated in combination can produce perception of any color
· opponent-process theory
· theory that opposing retinal processes (red-green, yellow-blue, white-black) enable color vision
· staring at one of these colors for a long period of time will allow you to see only its opponent color when looking at white (white contains all colors, only opponent will stand out)

Hearing (audition)
· frequency is the number of complete wavelengths that pass a point in a given time
· pitch is a tone’s experienced highness or lowness; depends on frequency
· LONG WAVES
· Low frequency
· Low pitch
· SHORT WAVES
· High frequency
· High pitch

The Ear
· Middle ear is the chamber between the eardrum and cochlea containing 3 bones that concentrate the vibrations of eardrum on the cochlea’s oval window
· 3 bones in ear
· hammer
· anvil
· stirrup
· Cochlea is a coiled, bony, fluid-filled tube in the inner ear through which sound waves trigger nerve impulses
· Inner ear is innermost part that contains cochlea, semicircular canals, and vestibular sacs
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· Hair cells are what make us hear
· Damage to ear hair cells causes hearing damage
· Ringing of the ears after loud noises is proof of hair cell damage
· Perceiving loudness is not done by the intensity of a hair cells response, but it is the number of hair cells activated
· Certain sounds activate specific hair cells, loud volumes activate other close hair cells
· Some hearing damage is a result of soft sound hair cells being damaged, therefore loud sounds still sound the same
· Todays hearing aids only amplify low sounds
· Place theory is the theory that links the pitch we hear with the place where the cochlea’s membrane is stimulated
· Frequency theory is the theory that the rate of nerve impulses travelling up the auditory nerve matches the frequency of a tone, thus enabling us to sense its pitch
        Locating Sound
· We locate sound because one ear receives a more intense sound and very slightly faster then the other ear due to the speed of sound and the different distance between the initial sound and each ear
· We have a harder time locating sounds that are equidistant from our ears because there is no time difference

Hearing Loss and Deaf Culture
· Conduction hearing loss is caused by damage to the mechanical system that conducts sound waves to cochlea
· Sensorineural hearing loss is caused by damage to the cochlea’s receptor cells or to the auditory nerves; also called nerve deafness
· Cochlear implant is a device for converting sounds into electrical signals and stimulating the auditory nerve through electrodes threaded into the cochlea

The Other Senses

Touch
· 4 basic skin sensations:
· Pressure
· Warmth
· Cold
· Pain
· Kinesthesis is the system for sensing the position and movement of individual body parts
· Vestibular sense is the sense of body movement and position, including the sense of balance
· Spinning in circles and then abruptly stopping fools the brain into thinking you are still spinning because the fluid in the inner ears has not settled, therefore you feel dizzy

Pain
· People born without the ability to feel pain cannot tell when something is wrong
· Discomfort from sitting a particular way causes people to shift, however pain free people would not feel it and excess strain on joints may cause them to fail
    Biological Influences
· Gate-control theory is the theory that spinal cord contains a neurological “gate” that blocks pain signals or allows them to pass on to the brain. Gate is opened by activity of small pain signals travelling up small nerve fibers and closed by activity in large fibers or info coming from brain
· Bodies natural painkillers are endorphins
· Reason why a sports injury may go unnoticed until after the game
· Some amputees experience pain in non-existent limbs because the brain expects it 
    Psychological Influences
· People often prefer extended periods of discomfort rather than more sever but shorter periods
· People often tend to remember pain at the end better
    Social-Cultural Influences
· We tend to feel we are experiencing pain when other people are too
· A person’s own brain activity may mirror that of another’s pain

Controlling Pain
· Pain is physical and psychological
· Can be treated physically
· Drugs
· Surgery
· Can be treated psychologically
· Acupuncture
· Massage
· Exercise
· Hypnosis
· Relaxation training
· Being given a placebo can make one feel better because the body releases natural painkillers
· Sometimes simply thinking you are receiving treatment can make a persons pain lessen

Taste
· 5 sensations?
· Sweet
· Sour
· Bitter
· Salty
· Umami?
· Taste buds allow us to taste food
· Psychological, when the brain prepares for a bad taste it is tasted as very unpleasant, however when the brain thinks the same drink will not be too bad, it is not tasted as unpleasant as the other
· Sensory interaction is the principle that one sense may influence another, as when the smell of food influences its taste
Smell
· Can detect 10 000 scents
· Scents are hard to describe and recall
· Olfactory receptors are scent receptors
· [bookmark: _GoBack]After a good experience is associated with a scent people will like it 
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3. Bipolar cells then activate the ganglion cells, the axons of which
converge to form the optic nerve. This nerve transmits information
to the visual cortex (via the thalamus) in the brain.
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