
SENSATION 
(with Perception 6-8% of AP Test) 



WHAT IS SENSATION? 

• Sensation: refers to the process of attending to 

and taking in stimuli from the environment 

• Sensation is sometimes referred to as “bottom-up 

processing”; a progression from individual 

elements to the whole. 

 



Psychophysics 

• Psychophysics: the study of how 
physical stimuli are translated into a 
psychological experience 

• As a school of thought, 
psychophysics was pioneered by 
Gustav Fechner (right) in 1860. 

•  Fechner’s set out to “develop a 
method that relates matter to the 
mind, connecting the publically 
observable world and a person’s 
privately experienced impression of 
it (perception).” 

http://en.wikipedia.org/wiki/File:Gustav_Fechner.jpg


PSYCHOPHYSICS: BASIC CONCEPTS  



Absolute Threshold 

• Absolute Threshold – for a specific type of sensory input, is the 
minimum stimulus intensity that an organism can detect 50% of 
the time 

• There is no single stimulus intensity at which the subject jumps 
from no detection to completely accurate description. 

• Thus as stimulus intensity increases, subjects’ probability of 
responding to stimuli gradually increases. 

• Vision: a candle flame seen at 30 miles on dark, clear night 

• Hearing: the tick of a watch under quiet conditions at 20 feet 

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

• Smell: one drop of perfume diffused into the entire volume of a 
six-room apartment 

• Touch: the wing of a fly falling on your cheek from a distance of 1 
centimeter 



Difference Threshold 

• Difference Threshold – (also called the just noticeable 

difference or jnd) minimum difference that a person can 

detect between two stimuli 50% of the time 

• The JND increases with the magnitude of the stimuli. 

• Thus, if you add 10 grams to a 100-gram weight, you will 

notice the difference; add 10 grams to a 1 kilogram 

weight and you will not. 





Weber’s Law 

• More than a century ago, Ernst Weber noted that 

regardless of their magnitude, two stimuli must differ by 

a constant proportion (not a constant amount) for their 

difference to be perceptible. 

• Today, we call this notion Weber’s Law. 

• For the average person to perceive their differences: 

• Two lights must differ in intensity by 8%. 

• Two objects must differ in weight by 2%. 

• Two tones must differ in frequency by .3% 



Signal Detection Theory 

• Signal detection theory – predicts how and when we detect 

the presence of a faint stimulus amid background noise. 

• Assumes there is no single absolute threshold and that 

detection depends on a person’s: 

• 1. experience 

• 2. expectations 

• 3. motivation 

• 4. level of fatigue 
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Sensory Adaptation 

• Sensory Adaptation – diminished sensitivity as a result of 

constant stimulation 

• Farmers get “used” to the smell of pig pens. 

• After a time your body gets “used” to the cold water. 

• You get “used” to eating broccoli; reason why kids don’t 

like as many types of foods as adults. 

• You get “used” to hearing the busy street from your 

window. 



Sensory Thresholds 

• Subliminal stimuli – any 

stimulus below one’s absolute 

threshold for conscious 

awareness 

• Do we unconsciously sense 

outside stimuli? 

• Flashing a picture of popcorn 

during a movie or placing 

hidden messages in songs. 



SENSORY TRANSDUCTION 



Sensory Transduction 

• Transduction: the process by which our sensory systems 

encode stimulus energy as neural messages that our brain 

can interpret 



THE SENSES: VISION 



Vision 

• Electromagnetic Spectrum – humans can only see visible light 



Vision 

• Wavelength – the distance between one wave peak and the next  
• determines HUE, the actual color we see 

• Amplitude – height of the wave from top to bottom 
• determines INTENSITY, or brightness of the color 



Structure of the Eye 



Light Enters the Eye 

• Light enters the eye through a transparent window at the front 
called the cornea. 

• The iris (the colored part of the eye) regulates the amount of 
light entering the eye because it controls the size of the pupil. 

• The pupil (black part of your eye) is the opening that permits 
light to pass into the rear chamber of the eye. 

• The lens, located behind the cornea, focuses the light rays 
falling on the retina. 

• The lens is made up of soft tissue, capable of adjustments that 
facilitate a process called accommodation. 

• Accommodation occurs when the curvature of the lens adjusts 
to alter visual focus. 

 



Visual Deficiencies 

• Some common visual deficiencies are attributable to light 

not being focused clearly on the back of the eye (retina). 

• In nearsightedness, close objects are seen clearly but distant 

objects appear blurry. 

• This problem occurs when the cornea or lens bends light 

too much or when the eyeball is too long. 

• In farsightedness, distant objects are seen clearly but close 

objects appear blurry. 

• Occurs because the focus of light from close objects falls 

behind the retina. 

• Typically occurs when the eyeball is too short. 

 



Normal Vision Nearsighted Vision: 

Distant objects focus in 

front of retina. 

Farsighted Vision: 

nearby objects focused 

behind retina. 



Structure of the Retina 

• The adjusted light is then focused on the back of the eye, an 

area called the retina. 

• Inside the retina, light goes through a series of steps before 

sent to the brain via the optic nerve. 

• Light hits cones and rods in the outer layer of the retina. 

• Cones detect color and are concentrated in the center of the 

retina. (approx. 6 million) 

• Fovea: central focal point of retina; area of clearest vision (visual 

acuity) where light falls directly on densest cluster of cones. 

• Rods detect black, white and gray and are concentrated on the 

periphery of the retina. (approx. 120 million) 



Onward to the Brain 

• From the rods and cones, light travels as neural signals to 

the bipolar cells. 

• Bipolar cells in turn activate ganglion cells. 

• Ganglion cells converge to form the optic nerve. 





Final Destination: Visual Cortex 

• The point at which the optic nerves from 
the inside half of each eye cross over and 
then project to the opposite half of the 
brain is called the optic chiasm. 

• This arraignment ensures that information 
from both eyes go to both hemispheres of 
the brain. 

• Axons from the left half of each retina 
carry signals to the left side of the brain 
and vice versa; right half to right side. 

• From the optic chiasm, information is 
processed through the thalamus (sensory 
switchboard) and sent to the part of the 
occipital lobe called the primary visual 
cortex. 

 





Visual Information Processing 

• Feature detectors – nerve cells in the occipital lobe that respond 
differently to specific features (stimuli) such as shape, angle or 
movement 

• Discovered by researchers Torsten Wiesel and David Hubel who 
in 1981 received the Nobel Prize in Medicine for their research. 



THEORIES OF VISION 



Theories of Vision 

1. Young-Hemholtz Trichromatic 

Theory – cones in the eye are 

“tuned” to detect red, green or 

blue light. Various levels of 

stimuli in these cones enable us 

to see millions of different color 

combinations. 

  



Theories of Vision 

• 2. Opponent-process 

Theory – color is 

processed in opponent 

pairs (red-green, yellow-

blue and black-white). 

Light that stimulates one 

half of the pair inhibits 

the other half. 

 







Color Blindness 

• Color blindness encompasses a 
variety of deficiencies in the 
ability to distinguish among 
colors. 

• Occurs more frequently in males 
than females. 

• Most colorblind people are 
dichromats; they make do with 
only two types of color receptors. 

• Dichromats are insensitive to one 
of the primary colors: red, green 
or blue. 



THE SENSES: AUDITORY 



The Nature of Sound 

• Pitch – How HIGH or how 

LOW a sound is; measured 

in Hertz (Hz) 

• The woman had a high 

pitch voice.   

• Amplitude – How LOUD 

or how SOFT a sound is; 

measured in decibels (dB) 

• The boy yelled loudly at 

the dog to sit. 



Structure of the Ear 



Auditory Transduction 

• Vibrations enter the auditory canal to 
the eardrum. 

• Middle ear – chamber containing the 
hammer, anvil and stirrup that help 
concentrate vibrations on the cochlea 

• Cochlea – coiled, bony, fluid-filled 
tube through which sound waves 
trigger neural impulses 

• Inside the cochlea’s basilar membrane 
hair cells that line the surface trigger 
impulses sent to the auditory nerve 

• Auditory nerve goes to thalamus 
(switchboard) then on to the auditory 
cortex in the temporal lobe. Hair cells 





THEORIES OF SOUND 



Theories of Sound 

• Place Theory – theory that link 

the pitch we hear with the place 

where the cochlea’s membrane 

is stimulated 

• Like plucking a string on a 

guitar at different spots on the 

neck. 

• Explains how we here HIGH 

pitches 

 



Theories of Sound 

• Frequency Theory – theory that 

the rate of nerve impulses 

traveling up the auditory nerve 

matches the frequency of a tone, 

thus enabling us to sense its pitch 

• A particular sound frequency (say 

3000 Hz), causes the basilar 

membrane to vibrate at a 

corresponding rate of 3000 times 

per second. 

• Explains how we here LOW 

pitches. 



Theories of Sound 

• Volley Principle – theory 

that neurons fire in a series 

of stages at very high 

frequencies since no one 

cell can fire quickly 

enough to accommodate 

those frequencies. 

• Explains how we hear 

pitches somewhere 

BETWEEN  high and low. 

 



Sound Localization 

• Sound localization – 

sound waves hit one ear 

sooner and more 

intensely than the other, 

allowing us to locate the 

source of the sound. 



Auditory Deficiencies 

• Conduction hearing loss – damage to mechanical system 

that conducts sounds waves to cochlea  

• Ex. Puncture of eardrum or damage to bones of middle ear 

(hammer, anvil and stirrup) 

• Sensorineural (Perceptive) hearing loss – damage to the 

hair cells of the cochlea 

• Ex. age, heredity, exposure to loud noises 

 





• Cochlear Implants – device 

that mimics that job of the 

cochlea using electronic 

signals 



THE CHEMICAL SENSES 
Taste and Smell 



The Olfactory System 

• Olfaction: the experience of smell  

• Odor molecules travel through the nasal passages and 
stimulate olfactory cilia receptor cells. 

• The olfactory nerves transmit neural impulses through the 
olfactory bulb directly to the olfactory cortex in the temporal 
lobe. 

• Smell is the ONLY sensory system in which incoming 
information is NOT routed through the thalamus before it 
projects to the cortex. 

• The region of the temporal lobe that processes smell is 
connected to the limbic system resulting in a strong connection 
among smell, memory and emotion. 





The Gustatory System 

• Taste: (Gustatory) 

• 5 basic tastes: sweet, salty, sour, bitter and umami 

• The gustatory receptors are clusters of taste cells found in the 

taste buds that line the trenches around tiny bumps on the 

tongue. 

• When these cells absorb chemicals dissolved in saliva, they 

trigger neural impulses that are routed through the thalamus 

to the insular cortex in the frontal lobe. 

 





THE OTHER SENSES 
Touch, Balance and Pain 



Touch, Balance and Pain 

• Touch (tactile): mixture of four 
different skin senses: pressure, 
warmth, cold and pain 

• Gate-control theory – theory that 
the spinal cord allows certain 
pain signals to pass and others to 
not pass 

• Kinesthesis – system for sensing 
the position and movement of 
your individual body parts 

• Vestibular sense – sense of body 
movement and position, 
especially balance (controlled by 
semicircular canals in the ear) 


