Psychology 1000 Chapter 5 Notes (Sensation and Perception)
· Synesthesia means mixing of the senses
· Women are more likely to be synaethetes
· Transduction is the process whereby the characteristics of a stimulus are converted into nerve impulses 
· Sensation is a stimuli-detection based process where sensory organs respond to and translate stimuli to our brain via nerve impulses.
· Perception is the act of processing the nerve impulses and giving them meaning.
· Perception is part is a decision
· Psychophysics studies the relationship between physical stimulus and psychological response.
· Fechner was the ‘father’ of psychophysics.
· Absolute threshold refers to the intensity where a certain stimuli can be perceived properly 50% of the time; lower the threshold, higher the sensitivity; the lower limit of perceived stimuli.
· Vision: candle flame at 50km
· Hearing: tick of a watch at 6m
· Taste: Tsp. of C6H12O6 in 8L of H2O
· Smell: 1 drop of perfume in a 6 room apartment
· Touch: Wing of a fly falling on a cheek from 1cm
· There is a range of uncertainty that people have when reacting to stimuli and that range is called an individual’s decision criterion. 
· Signal detection theory is concerned with factors that influence sensory judgements
· The difference threshold is the smallest difference between two ranges of stimuli that people can detect 50% of the time, also called the just noticeable difference. 
· There is no 1 to 1 relationship for JNDs.
· Ernst Weber discovered that there is a degree to of lawfulness in the range of sensitivity; Weber’s Law states that the difference is α magnitude of the stimuli with which the comparison is being made. 
· Weber’s Law breaks down at the extremes of stimuli, however.
· 
· The size of the difference threshold relative to the physical intensity of the test is constant.
· Example: If I= 50db and a JND is reported at 55 db.
· I=50, ΔI=5
· What’s a JND at 100db?
· 10 ΔI=100, ΔI=10
· A JND will occur at 110db or 90db.
· JND= +/- new test
· Value of JND is not constant
· Smaller the Weber Constant, the ‘better’ it is.

· No ratio is greater than 1:
· Audition (tone pitch): 1/333
· Vision (brightness): 1/60
· Kinesthesis (weight): 1/50
· Pain (thermal): 1/30
· Audition (medium pitch; moderate volume): 1/10
· Pressure (skin): 1/7
· Smell (India Rubber): ¼
· Taste (salt): 1/3
· Fechner’s Law: Sensation increases with the logarithm of intensity
·  compared to 
· Steven’s Power Law:
· 
· More predictable across a variety of sensations.
· Sensory adaptation is the diminishing sensitivity to an unchanging stimulus 
· May reduce overall sensitivity, it is adaptive, because it frees senses from constant and mundane to pick up informative changes in environment 
· Subliminal stimuli refer to stimuli that are so brief that it cannot be perceived; lower than that of the absolute threshold. 
· Behaviour, to an extent, can affect behaviour and attitudes without an individual’s knowing.
· James Vickery (1957) claimed there was 50% increase in popcorn sales after the use of subliminal messaging during movies.
· There was no increase.
· However, it got the public and scientists concerned about the usage of subliminal messaging.
· In general, there is no evidence that subliminal messaging influences consumer behaviour.
· Bruce and Valentine (1986)  priming
· Shown subjects pictures of Elvis and Kissinger (subliminally), then a picture of Nixon.
· Time increases by 100ms (the ability to recognize Nixon) if Kissinger was shown instead of Elvis.
· Fitzsimons et al (2008)
· 30ms exposure to pictures on different sides of the screen.
· Before the picture was shown; a logo was flashed; either the Apple or IBM
· Creativity task given to subject after; “Creative ways to use a brick”
· Individuals given the Apple logo gave more creative responses compared to the individual’s given the IBM logo.

· All sensory systems:
· Contain accessory structures
· All transduct; record stimuli into nerve impulses
· All code; they determine the frequency of firing
· All interact with the physiological and psychological impulses
· They clean up sensory information
· The Human Eyes
· Light waves enter eye through cornea
· Pupil is an adjustable opening that can dilate/constrict to control amount of light that enters eye
· Low light – pupil dilate (expand), letting more light into eye to improve optical clarity
· Bright light – pupil constrict 
· Pupil’s size is controlled by muscle in the coloured iris 
· Behind the pupil is the lens, an elastic structure that becomes thinner to focus on distant object and thicker to focus on nearby object; focus image on retina 
· Retina is where visual image on the light sensitive is focused
· Reverses image from right to left, and top to bottom
· Brain reconstructs the visual input into image we perceive 
· Myopia is near-sightedness lens focuses image in front of retina (too near to lens)
· Hyperopia is farsightedness, image focus behind retina (too far from lens)
· Visual System:
· The rods in your retina are sensitive to changes in light intensity; dark and light, but have no colour sensing.
· The cones in your retina are sensitive to colour and work the best in bright light.
· The fovea, the centre of your retina, contains only cones, whereas the rest of your retina contains rods and no cones. 
· Image acuity increases as the closer the image is to the fovea
· Visual acuity is ability to see fine detail 
· Amplitude of light wave correspond with brightness
· Wavelength correspond with hue (colour) 
· Rods and cones send messages to your brain via layers of nerves; connected to the cones and rods are bipolar cells and horizontal cells. Bipolar cells are connected Ganglion cells, and connected to both the ganglion and bipolar cells are Amacrine cells. 
· Rods and cones translate light into nerve impulses via proteins called photopigments; they change the rate of NT release at the synapse between the rods/cones and the bipolar cells. 
· Horizontal cells cause lateral inhibition:
· Whenever you stimulate an adjacent channel, the frequency of firing drops
· Creation of receptive fields
· Photoreceptor are the light sensitive cell that line in the retina 
· Lateral inhibition can explain phantom spots
· Dark adaptation is the progressive improvement in brightness sensitivity that occurs over time under condition of low illumination
· There are two theories to how people perceive colour:
· The trichromatic theory states that there are three types of colour receptors in the retina and each conform to certain wavelengths; blue, red and green. 
· However, several facts did not fit the theory; yellow is a combination of red and green, yet red-green colour-blind people were able to distinguish yellow. As well, afterimages tend to disprove the trichromatic color theory
· The opponent-process theory states that each of the three cones is responsible for two different wavelengths; one being red/green, blue/yellow and black/white. 
· Dual-process theory combines both theories; while cones are sensitive to different wavelengths of colour.
· From the retina, the nerve impulses are sent to the visual relay centre in the thalamus, which gets redirected to other parts, mainly the primary visual cortex in the occipital lobe.  The information is then routed to a cortical region called the visual association cortex, where the nerve impulses are interpreted.
· Groups of neurons within the primary visual cortex fire selectively in response to stimuli that have specific characteristics; called feature detectors
· Certain neurons fired most frequently when lines of certain orientation were presented (e.g. horizontal line) 
· For images, your brain parallel processes information into a unified image.
· Auditory System:
· Frequency refers to the number of sound waves per second and hertz (Hz) is the measure of cycles per second. Amplitude is the vertical size of the sound waves; the height and amplitude is the primary determinant in the perceived loudness of the sound wave.  Differences of sound loudness are measured in decibels (db) and the decibel scale is logarithmic. 
· Frequency (Hz) determines pitch (tone)  high Hz = high note
· Amplitude determines intensity (db)  high db = loud
· Transduction:
· The sound waves travel and hit the eardrum. The bones in the middle ear (the hammer, anvil and stirrup) amplify the sound. The bones cause the liquid-filled cochlea to move, causing bending the hairs in the organ of Corti. The bending of the hairs release a NT causing nerve impulses to get sent to the brain. Higher amplitude bends the hairs more, releasing more neural transmitters (NT). Like the retina is mapped, the cochlea is mapped with ‘different’ hairs that the auditory cortex has a similar map for the auditory system, allowing for high frequency sounds, (theory is called place theory)
· There is a theory called frequency theory that states that nerves impulses match the frequency of the sound wave.
· Both theories are used; frequency theory used for lower pitched noises and place theory for higher pitched ones.
· Conduction deafness is caused by problems involving mechanical system that transmits sound waves to cochlea 
· Nerve deafness is caused by damaged receptors within inner ear or damage to auditory nerve itself, and it cannot be helped by hearing aids
· Three small bones of inner ear are called the auditory ossicles
· Taste and Smell:
· Gustation (taste) and olfaction (smell) are chemical senses 
· Sensory adaptation is normally most rapid for olfaction
· Taste:
· Taste only responds to four qualities; sweet, sour, salty and bitter.
· Your tongue contains taste buds and they are concentrated mainly along the edges and the back of your tongue. 
· [bookmark: _GoBack]Each bud is responsive to one or two of the ‘tastes’ but aren’t as effective sensing others. 
· Another sensation of taste is umani, which increases the sensitivity of the other taste qualities a taste bud has.
· Smell:
· Humans have about 40 million olfactory receptors
· The most popular theory shows that humans sense odours individually rather than a combination of smells.
· The receptors resemble NT binding sites of neurons
· After a connection, the receptors send their nerve impulses into the olfactory bulb. Each odorous chemical excites only limited portion of the olfactory bulb
· There may be chemical signals found within natural body scents called pheromones that affect behaviour in subtle ways.
· Menstrual synchrony is the tendency of women who live together or close friends to become more similar in their menstrual cycles 
· Body Senses:
· Tactile senses:
· Human are sensitive to at least four tactile sensation: pressure (touch), pain, warmth, and cold 
· Free nerve fibres under skin act as receptors for touch and light pressure.
· The body can also sense things that might not be present (phantom limb pain)
· Co-ordination of body movement cannot occur if it not were for kinesthesis, the sensation of feedback on the position and movement of our body parts.
· Along with kinesthesis, vestibular sense, the sense of body orientation （方向，定位）, arises from the vestibular apparatus of the inner ear. 
· Skin mapping indicate that skin receptors are found in varying concentrations, reflecting sensitivity of the body areas
· Gate control theory reposes that experience of pain result from opening and closing of gating mechanisms in nervous system 
· Endorphins inhibiting the release of NT involved in synaptic transmission of pain impulses from spinal cord to brain (pain killers) 
· Perception:
· There are two different kinds of processing: top-down processing, and bottom-up processing. 
· Bottom-up processing takes individual stimulus and combines them into a unified perception
· Constructionist
· E.g. reading 
· In top-down processing, sensory stimuli is interpreted using existing knowledge
· E.g. interprets words and sentences
· Accounts for many psychological influences on perception – roles played by motives, expectation, experience, etc.
· Feature analysis
· Attention involves two processes of selection
· Focusing on certain stimuli
· Filtering out other incoming information 
· Using a technique called shadowing, studies show that individuals cannot completely attend to more than one thing at a time.
· Not all stimuli are registered, coning the term inattentional blindness; being that we can see we can look at something without ‘seeing’ it.
· Attention is affected by both the nature of the stimuli and personal factors; say you are hungry, you will respond to food-related cues more. People as well as sensitivity to stimuli that may threaten their well-being. 
· Attention is selective; either automatic or controlled
· Automatic-the behaviour is well learnt, and the individual isn’t aware when exhibiting the behaviour
· Controlled-the behaviour is poorly learnt, and the individual is aware when exhibiting the behaviour
· Figure-ground relation is when we tend to organize stimuli into central or foreground figure and a background 
· Likewise, melody is figure and harmonies is ground 
· Gestalt Psychology of Perception:
· Gestalt Laws:
· Similarity
· When parts of a configuration are perceived as similar, they will be perceived as belonging together

· Proximity
· Elements that are near each other, are perceived as part of the same configuration
· Closure
· People tend to fill in gaps or close edges of a figure
· Continuity
· Individuals link elements together so that they form a continuous line/pattern
· Connectedness
· Depending on the culture, difference cultures will perceive things to be different.
· Recognizing stimuli implies that we have a mental representation for us to compare to, called perceptual schema and allow us to classify/identify sensory input in top-down fashion
· Perception is also influenced by mindset; in 1988, a US warship killed 280 civilians in a misguided attack 
· Perceptual set is a readiness to perceive stimuli in a particular way – sometimes believing is seeing 
· Perceptual constancies is the ability to recognize familiar stimuli under varying conditions
· There are three types:
· Shape
· Recognize objects from different angles
· Brightness 
· Relative brightness of objects remain same under different conditions of illumination
· Occurs because of ratio of light intensity between object and surrounding is usually constant 
· Size 
· Size of object remains relatively constant even though image on retina change in size with variation in distance
· When perceiving depth and distance, your brain uses either monocular cues or binocular cues. 
· Monocular cues use perceptions of depth, especially in pictures:
· Light and shadow
· Linear perspective
· Interposition
· Height of object
· Texture
· Clarity
· Relative size
· Motion parallax
· Binocular cues use both eyes to create depth and uses mainly two principles:
· Binocular disparity, in which each eyes sees a slightly different image
· Convergence, is produced by feedback from the muscle s that turn your eyes inward to view a near object
· Illusions:
· They use cues that individuals use normally on a day to day basis and mess up your head with them
· Some illusions use monocular cues to create impossible shapes
· Some other cues (like distance) can be manipulated to create size illusions
· Many illusions involve incorrect scaling
· Stroboscopic movement, illusion of smooth motion can be produced if we arrange for the sequential appearance of two more stimuli 
