
Sensation & Perception  

Sensation: Our senses as detectives  

 Our brain picks and chooses among the types of sensory information it uses, often relying on 

expectations and prior experiences to fill in the gaps. 

 Sensation converts external energies or substances into a language our nervous system can 

recognise. This process is called Transduction 

 A particular type of sense receptor or specialised cell transduces a specific stimulus 

o Eye: cells in the retina at the back of the eye transduce light 

o Ear: cells in the cochlea, a spiral-shaped organ in the ear transduce sound through 

vibrations 

o Skin: endings attached to axons embedded in deep layers of the skin transduce 

pressure 

o Nose: receptor cells lining the inside of the nose transduce airborne odorants 

o Mouth: taste buds transduce chemicals  

 Sense activation is greatest when we first encounter a stimulus then the response declines in 

strength; a process is called sensory adaption. 

Sensation: Detection of physical energy by sense organs, which send info to the brain 

Perception: The brains interpretation of raw sensory inputs 

Absolute Threshold: Lowest level of a stimulus needed for the nervous system to detect a change 50 

% of the time 

Just Noticeable Difference (JND): The smallest change in the intensity of a stimulus that we can detect 

Posphenes: Vivid sensations of light caused by pressure on our eye receptor cells. Many look like 

sparks or multi coloured shapes we see in a kaleidoscope 

Weber’s Law: States that there is a constant proportional relationship between JND and the original 

stimulus intensity 

McGurk Effect: Demonstrates that we integrate visual and auditory information when processing 

spoken language. When played the word “ba” over and over again with “ga” the brains best guess at 

the sound will be integrated to “da” unless using vision to see what mouth movements are being used 

which is the way we identify the word being said. The stronger sense will always take over. 

Rubber Band Illusion: shows how touch and sight interact together to create a false illusion like the 

aforementioned example. 

Synaesthesia: Condition in which people experience cross-modal sensations, for example hearing 

sounds when they see colours or tasting a smell/ smelling a taste 

Transduction: process of converting an external energy or substance into neural activity 



Selective Attention: Process of selecting one sensory channel and ignoring or minimalizing others 

Psychophysics: the study of the relationships between the physical stimulus (physics) and our 

perception of that stimulus (psychology) 

Signal Detection Theory: A psychophysical method 

 Predicts how and when we detect the presence of a stimulus (signal) amid background 

stimulation (noise) 

 Assumes there is no single absolute threshold 

 Detection depends partly on persons experiences, expectations, motivations, level of fatigue 

or current integrity of perception. 

Light and Vision 

 Vision relies on: 

o Presence of light: a form of physical energy 

o Neural receptors sensitive to this energy 

 Light – a narrow band within the electromagnetic energy spectrum; relies on: 

o Sun 

Brightness: intensity of the reflected light that reaches our eyes 

Hue: colour of light lens. We can see three primary colours red, green and blue. Mixing of varying 

amounts of these primary colours produce secondary colour. 

Additive Colour Mixing: can produce any colour. Mixing equal amounts of red, green and blue 

produces white light.  

 

 

 



Subtractive Colour Mixing: Mixing of coloured pigments in paint or ink. In most printer cartridges the 

primary colours of pigment are yellow, cyan and magenta. Mixing them produces dark colour 

 

 

The Eye 

 Different parts of the eye allow in varying amounts of light 

 Different parts simultaneously ensure what we see stays in focus 

 Our pupils dilate when we are trying to process complex information and when we see 

someone we find physically attractive. 

 

Sclera: the white of the eye 

Iris: coloured part containing muscles that control the pupil 

Pupil: opening in the centre of the iris that lets in light 

Cornea: curved, transparent dome protecting the above and bends incoming light 



Lens: transparent disk that focuses light rays for near or distant vision 

Eye Muscle: one of six surrounding muscles that rotate the eye in all directions 

Retina: Inner Most layer of the eye where incoming light is converted into nerve impulses and sensory 

data. The Retina is technically part of your brain. 

Fovea: the part of the retina where light rays are most sharply focused. Responsible for acuity – 

sharpness of vision. 

Accommodation: changing the shape of the lens to focus on objects near and far. Flattens for distant 

objects and fattens for closer objects. 

Rods: 

 Receptor cells in the retina allowing us to see in low levels of light 

 Low intensity threshold  

 Detects movement and direction of movement  

 120 million of them 

 Long and narrow in shape 

 There are no rods in the fovea, which explains why you should tilt your head slightly to the 

side to see a dim star at night. Utilising peripheral vision can allow in more light to fall on your 

rods 

Cones: 

 Receptor cells in the retina allowing us to see in colour 

 Sensitive to detail like reading a book 

 Require more light then rods hence why we can’t read in the dark 

 High intensity threshold – more intense light needed for response  

 Higher visual activity 

 Three types of cones respond to short, medium and long wave lengths of light in the range of 

approx. 400 to 700 nM 

 6 billion of them 

Photo pigments: chemicals in different receptor cells that change following exposure to light 

Rhodopsin: a photo pigment in rods that is made by vitamin A (carrots) 

Ganglion Cells: contain axons, they bundle all their axons together and depart the eye to reach the 

brain, a sensory information shuttle service 

Blindspot: Part of the visual field devoid of receptors. The reason we have a blind spot is because 

axons of the ganglion cells push everything else aside 

Optic Nerve: tunnel the shuttle service takes to reach the brain. Each nerve from either eye meet at 

the optic chiasm where half the axons are shared with the other shuttle 



Optic Tract: station in the brain the shuttle arrives to before sending to the visual thalamus and other 

areas of the brain 

Colour: How do we perceive it? 

 Trichromatic Theory: Idea that colour vision is based on our sensitivity to three different 

colours. Trichromats believe colour vision was developed about 35 million years ago for 

foraging food such as ripe fruit and detecting predators like snakes  

 According to Opponent Process Theory we perceive colour by pitting them against each other 

such as red v green 

Motion Blindness: cannot string together still images of ongoing motion. Imagine pouring a coffee we 

see in frames as a gradual increase in volume of liquid in the mug. Motion blindness is when those 

frames are removed and the mug goes from empty to full without you seeing the in between.  

Visual Agnosia: deficit of perceiving objects 

Blindsight: phenomenon in which people with cortical blindness can make correct guesses about 

things in their environment. 

Hearing: The Auditory System 

 Sound waves created by vibration of air molecules are funnelled into the outer ear 

 Vibrations perturb the eardrum causing the three small bones (occicles) in the middle ear to 

vibrate at the frequency of the sound wave 

 This process creates pressure in the cochlea which contains the basilar membrane and the 

organ of the corti in which hair cells are embedded 

 The hair cells then bend thereby exciting them 

 The message is relayed through the auditory nerve 

Cochlea: bony, spiral- shaped sense organ used for hearing. Converts vibrations into neural activity 

Organ of Corti: tissue containing the hair cells necessary for hearing 

Basilar Membrane: supports the organ of corti and hair cells in the cochlea 

The organ of corti and basilar membrane are critical to hearing because the hair cells are embedded 

in them. The hair cells protrude into a liquid that sits in the cochlea and are excited when sound 

waves travel through them. Transduction occurs and the information travels to the brain via the 

auditory nerve. 

Place Theory: states that our perception of sound depends on where each component frequency 

produces vibrations along the basilar membrane. The base of the membrane is excited most by high 

pitched tones; the top of the membrane is excited most by low-pitched tones. 

If a tree falls in the woods and nobody is there to hear it does it make a sound? 



When it falls it creates pressure in the air only. If no organism is there to transduce the pressure waves 

into the air into what we interpret as sound it will make no noise.  

Touch 

 Receptors are localised within the skin to detect physical stimuli in the outside world 

 Three classes of skin receptors 

o Pressure - physical contact of objects within the skin 

o Temperature - cold/warmth of objects 

o Pain – damage of skin tissue 

 Tongue contains taste receptors for sweet, sour, bitter, salty, umami and fats  

 Ability to taste foods relies largely on smell 

 Olfactory receptors in our noses are sensitive to hundreds of different airborne molecules 

 We react to extremely sour tastes which may be due to spoilage with disgust  

 We appear sensitive to pheromones, odourless molecules that can affect sexual responses 

Olfaction: our sense of smell 

Gustation: our sense of taste 

The Three Body Senses:  Somatosensory, Proprioception and Vestibular sense 

Somatosensory: our sense of touch, temperature and pain 

Proprioception: our sense of body position 

Vestibular Sense: our sense of equilibrium or balance 

Building our Perceptions: 

 Information travels from primary sensory cortex to the secondary sensory cortex then to 

association cortex 

 We process different sensory inputs simultaneously, a phenomenon called parallel processing 

 Our perception sets and expectations influence our perceptions  

 Perceptual constancy allows us to perceive stimuli across varied conditions 

Bottom up processing: we construct a whole stimulus by its parts 

Top down processing: is conceptually driven and influenced by our beliefs and expectations. 



 

 


