Last class: Cognitive neuroscience overview
· Functional specialization
· Different areas of the brain support different functions
· Modularity and phrenology

· Opposition to functional specialization
· Franz and Lashey

Methods
· Neuropsychology cases
· Split brain 

Animals in the scanner – present day research 
· Scanned thirteen dogs in the MRI
· Played them recording of praising words (“good girl”) and neutral words (“such” “tell”
· Praising words activated the left hemisphere regardless of the tone
· Right hemisphere responds to the emotional content of the word
· Evidences how we process language
· However, limitations include sample size

Perception – 1/16/2017 outline
· Basic sensory and perceptual equipment of vision
· Perception with and without awareness
· Visual illusions

Perception
· Sensation comes before perception
· From external stimuli
· Converted to neural impulses

Senses:
· Tastes
· Proprioception
· Touch
· Smell
· Sight
· Hearing

Percepts:
· Loudness
· Pitch
· Bright color
· Beauty
· Pain
· Pleasant/unpleasant
· Perception -> assigning meaning to the senses

Synesthesia
· Synesthesia: stimulation of one sense, simultaneous produces another sensation in a different modality
· 1 type grapheme color synesthesia: Ie. 5 as 2
· 2nd type: sound of music triggers a colour
· Example 1: Kanye and Phrarrel Williams (celebrity)
· Example 2: 1 in every 2000 have some form of synesthesia 

Synesthesia - Can it be trained?
· 17 participants of non-synesthetic
· Results: subjectively reported ‘synesthesia’: “I am experiencing colour when thinking about certain letters”
· Problems with this study: No control group – only had 17 non-synesthetic; is it due to time? Or training? 

Vision: how dominant is it?
· McGurk Effect: speech sound /ba/ simultaneously presented with visual speech sound /fa/ heard as /fa/
· A multisensory illusion: a change in auditory perception from visual input
· Demonstrates the integration of sensory information (how we interpret information is from integrating information across different senses) and power of visual input

A common misunderstanding
· When we see, there is input into the eye
· Extramission belief: when we see, there is a ray that exists the eye onto an object
· Goes back the ancient Greek
· Asked: how does vision work?
· Showed computer graphics
· Verbal descriptions
· Verbal reports
· Adults are more likely to believe the vision that there is some extramission belief
· Study followed up with education 
· 1 group: Reading on how vision works
· 1 group: reading on how audition works
· 1 group: no reading (control group)
· Even after being explicitly told how it works, 60% students still endorsed extramission beliefs

The visual system
· Early visual processing
· Sensation
· Supported by eyes and optic nerve
· Step 1: begin when light waves enter the eye, focused onto the retina
· A thin layer of tissue at the back of the eye
· Step 2: photoreceptors in the retina convert light to electrical activity
· Rods: low light level; night vision
· Cons: high light level; detailed
· Step 3: the electrical signal is sent to bipolar cells and then to the ganglion cells
· Step 4: signal exists through the optic nerve into the brain

3 points about the early visual system
ONE 
· Information is compressed by the system
· Millions of photoreceptors in each retina converge onto 100 x fewer ganglion cells -> optic neve -> brain
· Ie. You feel you perceive all the details in the visual world, but in reality, you process this compressed information

TWO
· Most of the cones are in the fovea
· A small area on the central part of the visual field
· More cones in the centre
· Cells are non-uniformly distributed
· Information is processed by your eye (on the right), but is seen (on the left)
THREE
· Photoreceptors are at the back of the retina
· Ganglion cells are at the front of the retina
· Ganglion cells make the up the optic nerve that exists the eye
· there is a spot on your eye where you do not sense anything
· Activity: find your blind spot
· The left and right eyes compensate for each other’s blind spots
· Perceptual filling-in
· Later visual processes in the brain provide the missing information by “interpolating” from surrounding areas
· Shows the difference between input in your eyes and what we are perceiving
· Perception is constructed in our brain

Early to later visual processing
· Optic nerve
· The optic nerve from the left eye sends messages to both hemispheres
· So that the opposite side of the brain crosses the opposite visual field
· “Contralateriality”

Later visual processing:
· primary visual cortex: specialized regions of cells that process particular visual attributes or features
· edges
· angles
· colour
· light
· processed in different areas, but happens in parallel – at the same time
· Visual association areas: interprets and understands visual information; assigns meaning to what we see
· What (ventral - object recognition) and where pathways (dorsal)
· Neuroimaging studies: object identification versus spatial location tasks activate the what versus where pathways
· There have been support for these pathways as seen in neuroimaging studies

What pathway specialization
· Fusiform Face Area (FFA)
· Parahippocampal Place Area (PPA)
· LOC: Things
· Body Area

· Studied by putting people in vegetative state into the machine
· Seeing how specialization is processed

Lessons from the visual system
· We don’t sense or perceive information directly
· Visual stimuli is altered in the processing pipeline
· Compression
· Functional specialization in the primary visual cortex
· These pieces of inforatmion are integrated back together to be interpreted as a whole
· Perceiving = constructing

Explicit versus Implicit Perception
· Implicit perception: we rare not always aware of the stimuli that comes into our visual field
· Known as subliminal perception
· Controversy over how to best measure implicit
· Define awareness or conscious?
· Laboratory measures – subliminal priming & backward masking

Blind sight
· Damage to the primary visual cortex
· Not aware what is in their visual field
· They perceive something without awareness
· Early visual processing is not damaged here
· If one forces them to answer questions, they can describe it better than chance

Blindsight experiment
· Black spot: blind part of the visual field
· Test: turn a light on or off in the blinded visual field over a series of trials
· If you ask them “yes” “no” or “I don’t know” – they say “I don’t know”
· If you force them to answer “yes” or “no” – their performance is better than guessing
· The idea: they can still perceive visual stimuli even if they are not aware of it

Blindsight and Imagery
· Perceiving versus forming a mental image
· Primary visual cortex may not be as critical for mental imagery (but is important for conscious processing)
· Damage the primary visual cortex damages the visual processing from the association cortex
· Blindsight: subjective reports
· Must report their state of awareness; accepts that people have access to this information
· Some individuals report on a non-visual feeling that something happened; you /feel/ something is there but you don’t quite see it
· Raises the question… what does it mean to be aware of something?

Laboratory approaches
· Subliminal priming: how presenting this stimuli below awareness can prime behavior
· “Subliminal advertising” experiment: James Vicary
· Tested subliminal messaging to 45 000 movie viewers
· Flashed for 1/200th of a second “eat popcorn” “drink coca-cola”
· Was not replicated
· Later revealed the study was a fraud
· Highlights importance of replication

Backward masking
· We do process information below the threshold of awareness
· 1. Briefly present a stimulus
· 2. Mask that target with a second stimuli (the speed at which you mask it can make it dip below conscious awareness)
· 3. Measure the effect of target information on subsequent tasks: priming experiments
· Marcel J. Marcel Experiment
· Stimulus onset asynchrony (SOA): ranged between to 30 to 80 millisecond: subjective threshold of awareness
· Shows them target word
· Mask it
· Then he would ask them about the colour patch
· THERE WERE TWO CONDITIONS: colour patch matched the colour, incongruent: did not match the mask word
· Colour patch named faster in congruent condition
· Shows some processing even without conscious awareness

Dissociating perception and awareness
· Objective threshold: the pont when accuracy to detect a target is at chance level
· Subjective threshold: the point at which a participant says they cannot detect a target

Process dissociation procedure
· Participants would see words followed by a mask after a short or long duration
· Short duration: should limit the availability to reach awareness
· Longer duration: likely to be able to reach target
· 2. Test phase: fill this with a word you have not previously seen
· if people did not know they saw it, they are more likely to select it versus if they knowingly saw it, they would have chosen something else

Explicit perception: change blindness
· we must pick and choose what we pay attention to
· “The Door Study” – shows we are not aware of everything
· Change blindness: under normal conditions, we don’t encode all the information we see
· He was not able to detect the switch
· Shows importance of attentional processes
· Shows our visual experience is underdetermined

Colour card trick
· Perception is an illusion!
· As a result, our brain uses heuristics – susceptible to the illusions
· Heuristics: assumptions about regularities in the world that we bring to perception
· Ponzo illusion: how depth perception can fool our visual perception 
· A looks larger because of the distance cue to see the object size
· A and B hit your retina the same, but perceived differently 
· World is lit from above illusion (convex or concave (bump or dent?) 
· Shows the perception that light usually comes from above
· Ebinghaus Illusion
· The two orange circles are the exact same size

Takeaways
· Attention limits what we see
· Change blind experiment
· Perception is active and constructive process
· We used quick and dirty estimate of the world

Which cells located in the retina are concentrated in the fovea?
Cones!!!
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