PSYCHOLOGY

SENSATION - 
Vision

Vision is perceived by many to be the most important of the senses.  How do we see?

Seeing begins with light.  Light originates from the sun or a light bulb as white light.  There is no such thing as color.  We perceive color because the eyes have different color receptors for different wavelengths of light.

White light waves appear to have "color" when they hit objects in our environment and bounce off 

at different wavelengths.  These waves hit the receptors in our eyes and we perceive color.

Color spectrum:

Ultraviolet 
  Violet  

 Blue  

Green  

Yellow  
 
Red  
 Infrared


(not visible to humans)






(not visible to humans)

The wavelength increases as you move from left to right

Some animals are able to see very short or very long wavelengths that are not visible to humans.  

EX. bees seek out flowers using ultraviolet light and snakes use infrared to see at night; infrared uses in the military

Structure of the eye:

Cornea –

 Iris - 
 Lens - 

 Pupil -.

Going from a dark room into a brightly lit one will cause eye discomfort until the iris muscles adjust the 

            size of the pupil.  

Psychological factors – 
Pupils get smaller – 

If a person really likes you  their pupils should – 

In a situation in which you are alarmed or fearful the pupils will -
  Retina –

  Optic nerve – 

Receptors are found all around the back of the eye except where the optic nerve leaves the eye.  This lack of receptors in this area causes a blind spot.
There are two kinds of receptors in the eye.

     1. rods - 

     2. cones - 

Color vision is a combination of these colors:

1. 

2.

3. 

Color blindness –

Most common combination of colorblindness -  red-green colorblindness.

Also comes in yellow-blue, and totally colorblind   In each case the cones for certain wavelengths or colors do not function properly.   True colorblindness is very rare. In this case, only the rods will be operative.

                                     - occur when you stare at one image for a length of time (minute or so) the chemicals in the cones for the colors you are seeing will be temporarily used up. It causes an imbalance in the cone system. If you look away from the object at a white piece of paper or wall, the afterimage will appear in the opposite colors

DIFFERENCES BETWEEN RODS AND CONES

1. they are shaped differently – rods long and thin, with blunt ends and cones are shorter and fatter with one end that tapers to a point

2. eyes contain more rods than cones – 7 million cones and 125 million rods

3. rods are hundreds of times more sensitive to light than cones 

4. cones are used for color vision, in bright light, for seeing fine details, rods are not

5. rods take about 30 minutes to reach maximum sensitivity to light but once they have adjusted they are about a thousand times better at detecting weak visual stimuli than cones are

6. when the lights are turned back on, even if they have been off for extended periods for example in a movie theater, you adapt quickly, blinking only for a few moments.  Cones adapt more quickly than rods (about 5 minutes to reach maximum sensitivity to the available light.)

7. rods are most prevalent in the outlying areas or periphery of the retina.  Because rods are more sensitive to light than cones, you may be able to see better in a dimly lit room if you look slightly above, below or to the side of the object.  Try it when looking at the stars at night.  Sailors and astronomers have known this trick for hundreds of years.

Visual information is mostly processed in the brain, but before it is sent to the brain it undergoes some preliminary processing in the retina.  

1. the information from the sensory receptors (rods and cones) is collected by specialized neurons called - 
2. They in turn funnel the information to other specialized neurons called –

3. The signals from the rods and cones are combined and integrated by these two types of neurons before they are sent to the brain.  This is possible because the retina actually developed from a bit of brain tissue that “migrated”  to the eye during fetal development.

Rods and cones together total almost 130 million receptor cells.  There are however only about 1 million ganglion cells.  The reason these cells are able to handle the transmission from so many receptor cells is the result of how they receive information.  A single ganglion cell receive info from only 1 or 2 cones but will receive information from a hundred or more rods.  The visual info transmitted by the rods is less specific and this is the reason the cell can handle so many rods.  

COLOR VISION

Our experience of color involves three properties of the light wave.  

1. hue – varies with the wavelength- different wavelengths correspond to our subjective experience of different colors.  

2. Saturation or purity of the color – corresponds to the purity of the light wave.  Pure red for example produced by a single wavelength would be more saturated than pink which is produced by a combination of wavelengths (red plus white light)  Saturation refers to the richness of a color.  

3. Brightness – perceived intensity and this corresponds to the amplitude of the light wave.  

White light actually contains all the wavelengths that will become colors.  A prism splits the light into a rainbow of colors because it separates white light into its separate parts.  

When light waves of different wavelengths are combined, the wavelengths are added together producing a perception of a different color.  Thus when green is combined with red- yellow is produced and when the wavelengths of red, green and blue are added together, we perceive blended light as being white.  

HOW WE SEE COLOR- TWO THEORIES

The first scientific theory of color vision was proposed by Hermann von Helmholz (1821-1894) in the mid – 1800’s and was called - 
According to Helmholtz’s theory of color vision, cones come in three varieties.  Each variety is especially sensitive to red light(long wavelengths), green light(medium wavelengths) or blue light ( short wavelengths) 

When a color other than these three strikes the retina, it stimulates a combination of cones.  For ex. if yellow light strikes the retina, both the red sensitive and green sensitive cones are stimulated. Purple evokes red and blue.  This theory received strong support in 1964 when George Wald was able to show that different cones were indeed activated by red, blue, and green light.  He received a Nobel prize for his work.  

This theory provides the best explanation of for the most common form of color-blindness, red green color-blindness.  People with this problem cannot distinguish between red and green.  That’s because they have normal blue sensitive cones but their other cones are either red sensitive or green sensitive.  Because of this red and green look the same to them.

True or pure colorblindness is extremely rare – 1 in 1 million

 Colorblindness is a genetically transmitted disorder.  Because of the way it is inherited, red green color blindness is relatively common in males but extremely rare in females.  Less than ½ of 1 % of women and a slightly lower percentage of Asian, black, and native american males have some form of color deficiency.  

Opponent Process Theory

The trichromatic theory cannot explain all aspects of color vision.  One example is the afterimage.  

According to the opponent process theory, there are four basic colors, which are divided into two pairs of color sensitive neurons:  red-green, and blue-yellow.  The members of each pair oppose each other.  If red is stimulated, green is inhibited and vice versa.  They cannot be stimulated together.  The same is true of the blue-yellow pair.  In addition, black and white act as an opposing pair.  Color then is sensed and encoded in terms of its proportion of red or green , and blue or yellow.  

Examples:  

Red wavelengths would evoke a response of RED-YES – GREEN-NO

Yellow wavelengths would evoke a response of YELLOW-YES- BLUE-NO

Colors other than these would activate one member of each of the pairs.  

Ex.  purple stimulates the red of the red-green pair and the blue of the blue-yellow pair.  

Afterimages can be explained by combining the opponent process theory and the general principle of sensory adaptation.  If you stare continuously at one color, sensory adaptation occurs and your visual receptors become less sensitive to that color.  When you stare a white surface, the receptors for the original color have adapted to the constant stimulation and are temporarily “off duty” or “used up”.  Thus they do not respond.  Instead only the receptors for the opposite color are activated.  Then you see that color only.

Current research has shown that both the trichromatic and opponent process theory are accurate.  Each describes color vision at a different level of processing.

Trichromatic theory describes the process in the cones and the opponent processing theory describes the processing in the ganglion and brain, thalamus, and visual cortex.

HEARING

The sense of hearing - 

· is capable of responding to a wide range of sounds.  Most of our lives we are bathed in sound – so much so that moments of near silence seem eerie to us.  

· Sound waves are produced by the rhythmic vibration of air molecules, but they can be transmitted through other media too, such as water.  

What we notice about sound:

1. loudness –
a. decibels-

2.  Pitch –

HOW WE HEAR:

THREE AREAS OF THE EAR AND THE PARTS THAT THEY CONTAIN:

1. outer ear-

2. middle ear –

3. inner ear-

Sound waves are collected by the outer ear, amplified in the middle ear, and transduced or transformed into neural messages in the inner ear.  

OUTER EAR:  includes the pinna, the ear canal, and the eardrum

Pinna – 

Ear canal – 
Eardrum – 

Middle ear – contains three tiny bones
1. Maleus (hammer)

2. Incus (anvil)

3. Stapes (stirrup)

Each bone sets the next bone in motion.  The joint action of these bones almost doubles the amplification of the sound.  The innermost bone the stirrup, transmits the amplified vibration to the oval window.  

Oval window –
Cochlea –
Basilar Membrane – 

Cilia –

There are two theories of how we distinguish between the low pitch of a bass guitar and the high pitched sound of a flute for example.  Pitch is determined by the frequency of the sound wave.  The basilar membrane is our key to the determination of pitch.  

Frequency Theory - According to frequency theory – the membrane vibrates at the same frequency as the sound wave.  There is however a limit to how fast neurons can fire, individual neurons cannot fire faster than about 1000 times per second.  Therefore frequency theory only describes how low frequency sounds are transmitted.  

Place theory -  explains the high pitched sounds.  Different frequencies cause larger vibrations at different locations along the membrane.  High frequency sounds cause maximum vibration near the stirrup end of the membrane and lower frequency cause maximum vibration at the other end.  Thus different pitches excite different hair cells along the membrane.  

Frequency theory explains the discrimination of frequencies lower than 500 hertz and place theory explains the higher pitched sounds.  

HEARING DISORDERS

Hearing loss or deafness can be either partial or total.  It can be caused by genetic defects, injury, or illness, or brain damage.  

Conduction deafness -

· Causes – 
Nerve deafness – 
How we hear:

   1.  sound enters the ear - size not important is shape
 that matters

   2.  sound waves travel through auditory canal to the eardrum where waves cause the eardrum to vibrate

   3.  this vibration causes vibration in the bones of the middle ear - hammer, anvil, and stirrup

   4.  vibrations in middle ear cause the cochlea (snail shaped) bone to vibrate

       cochlea contains fluid and 20,000 hair cells called cilia

       cilia are key to hearing - cause the electrical impulses to travel to the brain where are interpreted

Sound has psychological implications also:

    all animals use sound to identify parents to young and vice versa

    newborn babies recognize mother's voice even before they can see well and respond to it

The Body Senses:  skin senses, vestibular sense, and kinesthetic sense

The sense of touch yields four basic kinds of sensations or senses:

· pressure –

· warmth and cold – 

· pain - 

  Receptors for these senses lie at various depths in the skin and connect to neurons that transmit the sensory information to the appropriate parts of the brain.  The relationship between the the types of receptors and the different sensations is not clear.  

PRESSURE

Pressure receptors are not evenly distributed.  For example, the fingertips, lips, tip of the tongue, inner forearm, and the genital areas contain densely packed receptors and are extremely sensitive to pressure or touch, whereas portions of the back are relatively insensitive.  

The most pressure sensitive parts of the human body –

1.

2.

3. 

  The skin of the fingertips is so sensitive that with training, we can read using the well known system devised by Louis Braille in the 19th century.  Braille is composed of dots embossed on an otherwise smooth surface.  The letters are formed by combinations of one to six dots.  An experienced Braille reader can achieve reading rates of 100 words a minute.

· Is touch really necessary to the bonding between parent and child??

TEMPERATURE

Some spots on the skin seem to be more sensitive to warmth and not cold and vice versa.
· The average centimeter of skin contains – 
The sensory receptors for warmth and cold are not particularly accurate because they are very adaptable.

ex.  bath that seems to be hot in the beginning very quickly becomes comfortable

PAIN

Pain is important to your biological well - being.  Since many of the stimuli that cause pain cause tissue damage, pain protects you from perhaps irreparable harm.  Unlike warmth and cold in the sense of touch, we cannot adapt to pain.  
Types of Pain – 

1. first pain

2. second pain

The Vestibular Sense:  The Sense of Balance

The vestibular sense is - 

The vestibular sense is centered – 

.

What causes motion sickness??

The kinesthetic sense

  The kinesthetic sense is – 

The kinesthetic receptors are found – 

Smell (Olfaction)

  The sense of smell result from stimulation of receptor cells in the nose.  The olfactory receptors are actually modified neurons with a branched set of dendrites that extend into the lining of the nose.  When air molecules in the nasal cavity come in contact with the dendrites they initiate the neural impulse.  

Our ability to smell is attributed to a lock and key theory which is the idea that each odor molecule will fit into only one type of smell receptor cell according to its shape.  

Another theory suggests that all receptors in the nose contribute to the detection of all odors, some to a greater degree than others.  

Smell depends on the ability to detect chemicals - humans not very good at this animals very good at this - ex deer flee if you are upwind sharks use odor molecules to determine if what is in the water is actually food

Psychologically:  When odors are associated with emotional events the return of that odor will recreate a strong emotional memory

How we smell:

     1.  nasal cavity -
     2.  odor molecules -
     3.  olfactory bulbs - 
pheromones - 

Taste (Gustation)

Four basic tastes –

May be the least critical of our senses.  In the past, however it contributed to our survival. The major function of taste is to provide information about substances that are entering our digestive tract and screen out those that may be harmful.

Taste receptors or taste buds, like smell receptors respond differently to the varying shapes of food and liquid molecules. The four basic taste sensations can be mimicked by artificial substances.  Example Aspartame, is a derivative from the artichoke plant that appears to mimic the molecular shape of sweet substances.  Nutra Sweet and saccarin can act as sweetners because they have a molecular shape that is similar enough to sugar that they can simulate the sweet receptors.

Why are young people so picky about food??

Four types of receptors 

     1.  sweet - 

     2.  sour - 

     3.  bitter - 

     4.  salt – 

The sense of taste is very dependent on the sense of smell.

Colds which diminish the ability to taste food are a very good example.

Perception                 

perception –
Consists of three basic processes:

a. selection – 

b. organization – 
c. interpretation – 

Selection

We are constantly bombarded with innumerable stimuli.

How does the brain sort out the important messages and leave out the rest??

This process is known as selective attention which is influenced by three factors:

     1.  physiological factors 

How we maintain order and control of our environment - through constancies

1.  size constancy - 

2.  color constancy -

3.  Brightness constancy - 

4.  Space constancy -   

      two types motion:

· self-motion - 

· object-motion - movement of objects in the environment

5.  depth perception - 

    binocular disparity - the difference between the image provided by each eye

    ex.  hold one finger in front of your eyes shut one eye and then the other

         you will notice the finger appears to move brain blends both images into one to interpret

    visual texture - depth perception based on how rough or smooth objects appear

    similarity - grouping like things together even if is a slight difference

    closure - the process of filling in the missing details of what is viewed

Illusions

illusions are inaccurate perceptions, these are not mistakes, only how we have learned to make sense of the environment

Muller-Lyer illusion - two pictures in which one inner line looks longer than the other but really isn't

reversible figures - use cards of illusions an illusion in which the same object is seen as two alternate figures

subliminal perception - stimulation presented below the level of consciousness used by advertisers to encourage consumers to do things use masters from resource manual

EXTRASENSORY PERCEPTION

Do you believe in ESP?  If you do, you’re not alone.  A Gallup poll found that almost half of American adults “believed in ESP” and another quarter thought it might exist.  Another poll found that 67% of Americans believed that they had experienced ESP in some form.

ESP is based on the idea that sensory information can be detected by some means other than through the normal processes of sensation.  

extrasensory perception – 
· telepathy – 
· clairvoyance – 
· precognition – 

· psychokinesis - 

The general term for such unusual abilities is paranormal phenomena meaning they are “outside the range of normal experience” and thus are unexplainable using known laws of science and nature.  

Parapsychology -  

ESP research began in the 1900’s when Joseph Rhine conducted the first experiments to test the psychic abilities of his subjects.  His experiments involved Zener cards which are a deck of 25 cards that bear five different symbols.  (plus sign, star, square, circle, and wavy lines)

The sender concentrates on the card and the receiver tries to read the mind of the sender.  With luck alone, most will guess 5 of the cards correctly.  A subject who consistently scores above the “chance” number is credited with having ESP.

Rhine’s findings were impressive, but critics have found fault with much of his findings.  His cards were too readable (could see through some) and the experimenters knew what the correct answer was so they could inadvertently give subjects cues through subtle facial gestures.  Later experiments using double-blind procedures reported contradictory results.  Another criticism of studies of ESP is their lack of stability and replicability.  The evidence is hard to have occur in more than one study.  

How believable is ESP?

Claims of paranormal phenomena include astrological predictions, psychic healing, reincarnation, communication with the dead, and out of body experiences.  Most of these have no scientific basis from which to study.  Only telepathy, clairvoyance, and precognition and to some degree, psychokinesis have any respect in the sciences.

James Randi - 







