Sensation & Perception

What Is Sensation?

· It occurs when a stimulus activates a sensory receptor

· A stimulus is any aspect or change in the environment to which an organism responds

· Sense organs detect changes in energy, heat, light , sound, and physical pressure

· Sensory receptors  - specialized cells within sense organs – relay information from our environment to the brain

· A stimulus is measured by the following: size, intensity, duration, wavelength
What Is Perception?

· The organization of sensory information into meaningful experiences

· It is studied by examining the relationship between physical stimuli and sensory experiences

· Psychophysics – attempts to describe how we use our senses to detect things in our environment

Gustav Fechner

· Created experiments that measured sensory data 

· Failed early to prove that every living thing is composed of both matter and “soul

· Later concluded that a systematic relationship exists between mental and physical experiences

· Laid the basis for psychophysics

· Methods of sensory measurement revolutionized the field of experimental psychology

What Is Meant by a Threshold?

· Absolute threshold: the smallest amount of a stimuli that a person can reliably detect

Absolute Thresholds 

· Vision: a flame from a single candle 30 miles away

· Hearing: ticking of a watch 20 feet away

· Taste: one teaspoon of sugar in two gallons of water

· Smell: one drop of perfume in a small house

· Touch: the wing of a bee brushing your cheek

Difference Threshold

· The minimal difference in the magnitude of energy needed for people to distinguish between two stimuli

· Also known as a “just-noticeable difference”

· Weber’s law and experts

· The larger or stronger a stimulus, the larger the change required for an observer to notice a difference

· Experts = people who can detect extremely small changes in sensations (food & wine critics)

Sensory Adaptation

· Senses are most responsive to increases and decreases rather than ongoing unchanging stimulation

· Eyes adjust to dark theater

· Skin adjusts to cold water

· Our senses have the ability to adapt

Signal-Detection Theory

· The study of people’s tendencies to make correct judgments when detecting the presence or absence of a stimulus

· Ex., radar operators must detect the difference between a plane and flock of birds on the screen

· Takes into account the many factors affecting detection

· Discards idea of absolute threshold; detection almost always involves competing signals or stimuli rather than single event

Processing Stimuli

· Preattentive process

· Extracts information automatically and simultaneously when presented with more than one stimulus

· Affects one’s ability to respond

· Attentive process

· Considers only one stimulus at a time

· All tasks require attention, but some more than others

The Senses

Vision        

· Pupil: the black opening in the iris that regulates the amount of light

· Bright light causes pupil to shrink

· Expands in the dark to allow more light in

· Lens: the flexible and transparent part of the eye that changes its shape to focus light in the retina

· Retina: the innermost coating of the back of the eye

The Human Eye: Rods and Cones

· Receptor cells in the retina (back of the eye) that detect light

· Send out signals to other layers

· Sensory data then feed to optic fibers

· Data then carried to brain

· Cones require more light than rods and work best in daylight

· Rods are more important for night vision

· Rods (75-150 million) outnumber cones (6-7 million)

· Only cones can sense colors

The Fovea and the Blind Spot

· Fovea: part of the retina that corresponds to the center of our gaze

· Our sharpest vision

· To focus on details, the distance and fovea is decreased

· Blind spot: the part of the retina where the optic nerve leaves the eye

· Nearsighted vs. farsighted

· Nearsighted need to be close to see details

· Farsighted people need to be far away

· Both result from abnormal shaping of eye

· Contacts, glasses, and surgery can correct either                                                                          

Visual Pathways to the Brain

· Input from the right half of the visual field strikes the left side of each retina and is transmitted to the left hemisphere (shown in red)

· Input from the left half of the visual field strikes the right side of each retina & is transmitted to the right hemisphere (shown in green)

David Hubel

· Won the Nobel Prize for his work on how humans transform sensory information into visual experiences

· Discovered the visual cortex contains nerve cells that respond only when shown a line with a particular orientation (horizontal, vertical, or diagonal)

· Planted electrodes in a cat’s visual cortex

· Flashed different stimuli on screen and recorded which cells fired in response

· Cells which responded are “feature detectors”

Light

· Light is one form of electromagnetic radiation; others include radio waves, microwaves, infrared, radiation, ultraviolet rays, x-rays, and gamma waves

· The visible portion of the electromagnetic spectrum

· The colors we see are different wavelengths of light

· We see color when light waves hit objects and bounce back to us at varying speeds

Color Deficiency

· Occurs when a person’s cones do not function properly

· May see some colors, but may have trouble between red and green, or yellow and blue

· About 8 % of general population see no color at all (white and shades of gray)

· Primarily afflicts males and is hereditary

· Passed from mothers to sons

Color Vision

· Color receptors in the retina transmit messages to the brain when visible lights having different wavelengths stimulate them

· 19th-century German scientists Hermann von Helmholtz (1821-94) and Ewald Hering (1834-1918) made important early discoveries on color vision
Thomas Young’s Work

· Any color of light can be created by mixing the three primary colors (red, green, blue) and varying their brightness

· Helmholtz used Young’s conclusions to produce the trichromatic (three-color) theory

· The eye has three color receptors called cones

· Have differing sensitivities to various wavelengths of light

· Allows us to see different colors
Afterimages

· Hering developed a different theory of color vision based on his work with afterimages. An afterimage is what you see if you stare at a visual stimulus for a while and then look at a blank white space.
· Developed the opponent-process theory
· Color receptors in the retina correspond to sets of colors rather than single colors
Hearing

· Fluctuations in pressure that constitute sound waves are produced by vibrations

· Sound waves pass through various bones in the inner ear

· Thin, hair-like cells move back and forth (like wind blowing wheat)

· Cells change vibrations into neuronal signals moving from auditory nerve to the brain

Loudness

· Decibels: measures of loudness (amplitude)

· Each 10-decibel increase makes a sound 10 times louder

· Normal speech = 60 decibels, 10,000x that of a whisper at 20 decibels

· Rock concert = 120 decibels
· The point at which sound begins to hurt = 130 decibels
· Prolonged exposure to sounds 80-90 decibels or higher can                                  produce hearing damage

· Sound travels through the air at 1130 feet per second (770 mph)
Pitch

· The highness or lowness of a sound that corresponds to the frequency of a sound wave

· Higher frequency sound waves are perceived as higher in pitch

· The ear senses sound waves that vary from 20 to 20,000 cycles per second

The Path of Sound

· The ear is structured to capture sound waves and convert them into messages

· Sound waves are funneled by the outer ear to the eardrum, causing it to vibrate

· Vibrations move through tiny bones in the inner ear (ossicles), through the oval window, causing a movement of fluid in the cochlea in the inner ear

· Basilar membranes (in the cochlea) then vibrate, causing the thousands of hair-cell receptors of the Organ of Corti (which cover the membranes) to trigger neural impulses along auditory nerve to the brain

Hearing Loss

· 30 million Americans have hearing problems

· 2 million are  considered deaf

· Causes: birth defects, disease, advanced age, injury, overexposure to noises of 85 decibels or above

· Even brief exposure to sounds of 120 decibels and above can cause damage

Types of Hearing Loss

· Conduction deafness: caused by damage to the middle ear (punctured eardrum)

· Hearing aids can help

· Nerve deafness: caused by damage to hair cells (inner ear) or the auditory nerve

· Causes may include loud noises, disease, and aging

· “ringing in your ears” sensation may be indication

· Hearing loss in later years is not inevitable

Smell and Taste

· Called the chemical senses

· Both nose and mouth contain receptors sensitive to chemical molecules

· Nerve impulses travel through
the olfactory nerve to the olfactory bulb in the brain, causing sensation of specific odors

· We have more than 5 million odor receptors in our nostrils capable of sensing about 10,000 different substances on the basis of molecular shape

The Olfactory Bulb

· Smell is only sense not to go through thalamus en route to the brain

· Instead goes through olfactory nerve to the olfactory bulb, located in the front of the brain above the nostrils

· Olfactory cortex is located in the temporal lobe

· Connections to the limbic system account for relationship between odors and emotions

Taste

· Rely on taste to distinguish between fresh or spoiled/rotten food

· Thousands of flavors, but only four basic tastes: sweet, sour, salty, bitter

· Food’s flavor results from these combinations: aroma, texture, temperature

· Receptors (taste cells), located in tongue’s openings called taste buds, sense tastes and flavors

· Most located near edge and back of the tongue

Supertasters

· People who have greater taste sensibilities than others

· Supertasters have two to three times more taste buds than normal

· Differences related to both gender and ethnicity have been found. 

· Asian women most likely

· Men least likely
Skin

· The skin is the largest sensory organ

· Receptors within respond to five kinds of environmental stimuli: touch, pressure, warmth, cold, pain

· Some just respond to one type of stimulation, others more than one

· The body contains more than 1.5 million receptors for touch and pressure

· Information sent to spinal cord and then the somatosensory cortex in the brain

Pathways for Pain Signals

· Receptors send pain signals to the brain along two pathways, one slow and one fast

· Melzack and Wall developed the “gate control theory: incoming pain sensations must pass through a gate in the spinal cord that can be open or closed

· More recent pain research has focused on secretions of endorphins (natural morphine) produced by the brain

· May explain why many benefit from acupuncture

Kinesthetic Sense

· Deals with movement, body position, and muscle functioning

· Works with vestibular and visual senses to maintain posture and balance

· Muscles, tendons,  and joints all contain receptors

· Without the messages from these to the brain, movements would be jerky and uncoordinated

· Semicircular canals in the inner ear sense changes in direction of head movement

Perception

Defining Perception

· The brain uses perception to organize sensory information into coherent impressions and pictures

· Experiences are ordered into “figure” and “ground” (background)

· Gestalt, German for form or shape

· This school believes that the brain perceives in a systematic, predictable manner

· Perception not merely a summation of information

Gestalt Principle #1: Proximity

· Objects are perceived as a set, grouping together things in close proximity to each other

· “Meaningful wholes seem to precede parts and properties, as the Gestalt psychologists emphasized years ago.” –Anne Triesman

Gestalt Principle # 2: Similarity

· When similar and dissimilar objects are mingled together, we see the similar objects as groups

Gestalt Principle # 3: Continuity

· We tend to see continuous patterns, not disrupted ones

· Unconnected dots may be seen as a straight line

Gestalt Principle # 4: Simplicity

· We perceive the simplest shapes possible

Gestalt Principle # 5: Closure

· Occurs when people see a familiar pattern or shape with some missing parts

Perceptual Interference

· Perceptions are not always based solely on sensory information

· Perceptual interference: occurs when we fill in the gaps in what our senses tell us

· Barking means a dog in the yard

· The chair will support you

· The road will continue on the other side of the hill

Subliminal Perception

· In The Hidden Persuaders, Vance Packard provided the theory

· Sub (below the surface); limen (threshold)

· Subliminal messages, auditory or visual, lie just below the absolute threshold of awareness

· Perceived less than 50 % of the time 

· The FCC regulates use of subliminal ads and Congress has banned subliminal messages in movies

Subliminal Perception

· The ability to notice stimuli that affect only the unconscious mind

· Author Brian Wilson Key claims magazine ads have sexual words and drawings embedded in them

In the Eye of the Beholder

· Marketing execs claim people read things into images they view

· Like shapes seen in clouds

· Plethora of subliminal self-help tapes on market

· $50 million industry

· In 1980s, claim of satanic messages hidden in rock lyrics

· Backward masking

Elizabeth Loftus

· Among contemporary psychologists who believe in perception without awareness

· Most, however, feel that subliminal stimulation is not real threat

· Only weak effects at best

· No real evidence backs subliminal suggestion

· Abandoning sexual inhibitions, buying unwanted items, Satan worshipping

U.S. Presidential Race 

· In 2000 presidential campaign, a commercial for George Bush used of a subliminal slur against Al Gore

· A 1988 poll revealed that two-thirds of all Americans believe subliminal perception works

Two Types Of Stimuli

· Distal – objects as they exist outside our perception

· Proximal – the effects distal stimuli have on our sensory receptors

· Gap bridged by generating a perceptual hypothesis, or educated guess

Depth Perception

· The ability to recognize distance and three-dimensional images

· Use binocular vs. monocular cues to make such determinations

· Each eye sees slightly different scene

· Binocular depth cues offer clues about distance

· “Retinal disparity” – objects within 25 feet project slightly different images to each retina

· Disparity increases the closer the distance

· “Convergence” – eyes move towards each other when focused on closer objects

 Monocular Cues

· Psychologists have identified six monocular clues:

· Linear perspective – causes us to perceive parallel lines as converging      in the distance

· Texture gradient – objects viewed closer tend to have a more distinct texture; when viewed from a distance they tend to smooth out

· Interposition – an object between us and another object is assumed to be closer

· Relative size – closer objects appear to be larger

· Height in plane – the further away an object is, the higher it appears in one’s frame of view

· Light and shadow – the way in which light shadows an object can influence distance and texture distinction
Optical Illusions

· Perceptions based on inappropriate assumptions/discrepancy between the appearance of a visual stimulus and its physical reality

· Muller-Lyer illusion – both lines are the same length, although one appears longer

· based on size constancy and misrepresentation of depth

Another Illusion

· Roger Shepard (1990) – the second monster seems larger, but they’re the same size

· The Ames Room – a trapezoidal rear wall and sloping floor and ceiling make people in right corner look giant, while those in left corner appear small

An Impossible Figure

· Objects that can be represented in two-dimensional pictures may not be able to exist in three-dimensional space

· A result of bottom-up processing – specific features are viewed as reasonable, but when viewed as a whole become impossible

· Contain a “conspiracy of clues” designed to deceive the viewer

Perceptual Set

· Refers to notion that our perceptions tend to be influenced by our preconceived notions and expectations
Two Modes of Processing

· Hubel and Wiesel – showed that visual cortex contains specialized receptors that respond to visual features like straight lines or angles

· Bottom-up – brain combines individual lines and angles to form patterns

· Top-down – brain identifies patterns as meaningful wholes rather than individual pieces

Extrasensory Perception (ESP)

· The ability to gain information by some means other than the normal senses

· Paranormal phenomena = events that cannot be explained by physical, biological, or psychological means

· Parapsychology = the study of such events

The “Sixth Sense”

· The major focus includes the following:

· Telepathy - the ability to project one’s thoughts into another person’s mind, read the contents of their mind, or perceive their thoughts or feelings without using normal sensory tools

· Clairvoyance - The ability to perceive objects and events beyond the scope of one’s senses

·  knowing what’s happening across town, or the contents of a sealed envelope

· Precognition - the ability to foretell the future

· Psychokinesis: the ability to move objects through mental effort alone 

· Skepticism still abounds regarding ESP 

· Many cases that “proved” the existence of ESP later turned out to be hoaxes.

· Other “paranormal” events have later been proven to be mere coincidence or random chance.

Theories of Perception:
Practical Applications

· Aviation psychology – many discoveries have resulted from studying accidents

· Human-computer interaction – psychologists use research to make interfaces more “user-friendly”

