Cognitive Psychology		Lecture 2
Section I Midterm
A. Multi-Store Model
Atkinson & Shiffrin (1968)
Three memory (information processing structures)
· Sensory Memory (registers)
· Short-Term Store
· Long Term Store 
· Late 1950’s cognitive psychology started to take off.
· The is a distinct register for each of the senses for memory, goes onto STM, the information that gets through is the information that we pay attention to,. Known as data driven processing. 

How to Differentiate the Stores
Why 3 stores, Instead of one big one?  Three different memory structures, each has different fundamental qualities. How long, how much. How that information is represented in those stores. 
SM- capacity of sensory memory is large, keeps information for a short amount of time. Information is stored in a basic feature type of code.
STM- duration is fairly brief, longer then sensory (loose about 50% of it within 3s) hold 7 +/- 2 items. The type of code used is phonetic code (sound based) you can almost hear information be rehearsed. 
LTM – information stay for a long time. Once information gets in it never gets out. Some people have hard time retrieving information. Capacity is large. Code is semantic based (meaning of information)

B. Basics of Visual Perception
Sensation
· Reception of stimulation from environment
· Initial encoding into nervous system

Perception
· Process of interpreting sensory information

Sensory Structure 
· Light Waves projected onto retina
· Rods, cones, bipolar cells, ganglion cells
· Rods/cones back layer of neurons
· First to be stimulated by light waves. Light falls into the back of the eye (retina).
· Neural firing pattern for rods/cones to bipolar cells and then to ganglion cells
· Axons of ganglion cells form bundle called optic nerve. Nerve projects back to send neural message to visual cortex in occipital lobe


Compression
· Only a fraction of light waves reach the retina
· 120M rods, 7M cones, only 1M ganglion
· Some cones have their own bipolar
· Usually many rods converge onto 1 bipolar
· Convergence especially in 20+ degrees

How is Information Gathered?
· Series of fixation saccade cycles
· Saccades
· Eyes move in jerky patterns
· Not smooth continuous
· Variable: 25ms -175ms
· Nothing “seen” during saccade. It would look like a smear.  Seeing is not the same thing as information falling on the retina. 
· Fixations (when the eye stops)
· Eyes pause to Foveate and take in information form the input source
· Fovea is where the highest resolution is in the eye. 
· Any information that falls on the phobia get processes its 1-2 visual degrees (1 degree is your thumb nail held at arms length)
· They occur during reading 50ms per word than saccade onto the next word, it doesn’t seem like that, it appears to be a continuous flow 

C. Sensory Memory
· Neural activation in retina is brief
· Terminates with external stimulation
· But perception of event persists after stimulus is terminated
· Implies a memory system
· Vision	-Iconic sensory memory
· Audition	-Echoic sensory memory
· There is one for each sense; most research is done with visual, some with auditory.
1. Encoding
Question: How does information accumulate in SM?
Answer: Accumulates over time, not “all-or-none”. It takes a while to build up a representation.

T-Scope  (1950’s-1970’s)
· Fast bulbs, they went out very fast. Imagine placed within. Can control how long the subject saw the display, as short as 1ms
· Presented subjects with a card with 9 digits on it, controlled how long they saw the card. Asked how many numbers they could remember.
· By about 50ms (1/20s) you have all the information in the visual store. We know it takes time for sensory memory to accumulate

2. Duration of Sensory Memory
Eriksen & Collins (1967)
· Super imposed dot patterns. Each was meaningless on their own, when placed together they presented a meaning (usually letters such as VOH)
· Varied the delay: 0 – 500ms
· 0ms 		- 1 Pattern, see letters (VOH)
· ~75ms	- 2 Patterns, but perceive letters (still in sensory memory) managed to integrate the 2 together
· >250ms 	- 2 patterns, no letters
· Iconic information (visual SM) only lasts for a short period of time: 100ms – 250ms

3. Capacity of Sensory Memory
· Whole report technique
· Presented subjects with a letter matrix, 12 letters, 3 lines with 4 letters each. He asked them to report the letters they saw, about 4.5 of the letters are reported or 38%
· Could conclude that it is pretty small, 38% of the letters got in. It is actually large but its small here. They lost the information before they got it out. Information only stays in sensory memory for 50ms after that the information has decayed, doesn’t mean that it wasn’t there initially.

Sperling (1960)
· Partial-report technique 
· He did the exact same thing (letter matrix). Instead though he gave them a tone, high, med, low. The tone told them to report the letters in the corresponding row. The tone went on after the letter matrix disappeared.  Could report 3.5 letters per row. Partial report technique about 75%. Most visual information gets in, but it decays quickly.  He varied the amount of time between the offset of the letter matrix and the tone. If the tone was at the time it went off, the letter they reports is very high, after about 250ms, they went back to 38%
· The capacity of iconic memory large, but its very brief (250ms)

4. Codes in Sensory Memory
· Pre-categorical (not semantic)
No meaning, acts like a camera. It holds the information for a brief amount of time. Represent objects as is. The only function is to hold it. Until attention takes it in for more critical analysis and for processing.
· Colour is represented in sensory memory
· [bookmark: _GoBack]When using a matrix with letters and numbers. You’d only show 38% accurately, because letter and digits, only way to distinguish is to give them meaning.  That’s why you get whole report performance.
· Vision: Lines, angles, colour
· Audition: Pitch loudness
D. Erasure of Sensory Memory
Averbach & Coriell (1961)
· Purpose: examine duration of icon. They used 2 rows containing 8 letters. 
· Technique
· Bar or circle marker. They placed a bar marker above, or circled the letter. When they used the bar marked the subjects were able to recall 75% of the letters. When the circle marker was used the subjects were not able to see the letter within. The circle masked the letter. 
· Report only item in marker
· Varied display-cue interval

Implications
· Decays over time
· SM can be erased; this kind of erasure is called masking. The circle masked the space around the letter.

Masking
· Backward:	Target – Mask
· Forward:	Mask – Target
· ISI vs. SOA
· Inter Stimulus Interval (ISI): The time between the offset and the onset of the second stimulus is your inter stimulus interval, time is 250ms
· Stimulus Onset Asyncracy (SOA): Time between the onset of the first stimulus and the onset of the second stimulus. Is 350ms
· Brightness Mask (Type A)	Energy
· A bright flash of light
· Is most effective if it appears at the same time as the target. If it occurs at the same time you aren’t going to be aware of the target
· Pattern (Type B)		Informational
· A bunch of hash marks, information masked up and grouped together. They have different effects at different intervals
· Most effective in the backward domain. Don’t have much of an affect if you present them before the target. They have a strong affect when presented after the target. If the ISI is 100ms a pattern mask is very affective of wiping out the effectiveness of the target.
· Since it is effective at wiping out information in SM, information in SM is coded in features. If it was just pure energy it should not work. 
· This means that there are probably two different locations where they affect perception 
· Graphing: x-axis is time, y-axis is the strength of the mask. Any mask on the left of the y-axis would be a forward mask, because the mask has fallen behind the target. Anything on the right would be a forwards mask because the target comes before the mask.

Visual Field
· Monocular: 	1 eye
· Binocular:	Both eyes
· Dichoptic:	Both eyes, different information. Not effective with brightness mask. 
· Present brightness to one eye, target to another, it won’t erase the target. If you use a pattern mask, that will erase the target from sensory memory

Implications
· Feature coded not just energy
· SM not passive, but dynamic
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