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COGNITIVE PROCESSES  

Lecture 1 – Behaviourism  

• Watson (1914)  rejected internal mental structures, described all behaviours as complex 

stimulus-response associations; psychology (as a behaviourist views it) is a purely objective, 

experimental branch of natural science which needs introspection as little as do the sciences of 

chemistry and physics, ie the behaviour of animals can be investigated without appeal to 

consciousness  

• Tolman (1948)  analysed the maze behaviour of rats, hypothesised that the rats would show 

simple stimulus-response connections; group 1 was the control group mice got to run in the 

maze once per day and found food in a goal box; group 2 was the experimental group where the 

mice were not fed at all while in the maze, after which the mice were rewarded with food; group 

3 was the experimental group where the mice at all while in the maze for 3 days, after which the 

mice were rewarded with food 

• Tolman’s results  when the starved rats in the experimental groups were placed back in the 

maze, they were able to quickly locate the location of the food (since when the mice were 

wandering in the maze without food they were forming a mind-map of the maze) 

• Tolman’s conclusions:  

1. Learning consist of strengthening some connections and weakening others 

2. The rat progressing through the maze is responding to a succession of external stimuli 

such as sights, sounds, smells, pressures  

3. The brain or the “central office” is more like a map control room than an old-fashioned 

telephone exchange  

4. So, stimuli which are allowed in are not simply one-to-one switches to the outgoing 

response, but rather the incoming impulses are usually worked over and elaborated in 

the central control room into a tentative cognitive-like map of the environment  

• Skinner (1957)  attempted to explain language with stimulus-response relationships, where 

each response is under the control of some other stimulus property of the physical object  

• Role of technology  to gain insight into human mental processes and its limitations  

• Attentional overload  eg: the iPhone with a limit of 4x6 apps, reveals limitations of human 

mental processes  

• Computer takes in and manipulates information computers can be used as a model for human 

information systems processing, can construct a model of cognitive processes and test the 

model by measuring human behaviour 

• Encoding = forming a memory code 

• Storage = maintaining encoded information in memory over time 

• Retrieval = recovering information from memory stores 

• Cognitive models to show processing and transfer of information 
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• Mental chronometry  

 Methods of measuring the speed and organisation of mental processes  

 Compare behaviour in two tasks that differ in only one mental process, eg: simple reaction 

time vs choice reaction time 

 Choice reaction time – simple reaction time = estimate of stimulus evaluation of time  

 To infer the nature of processes 

 Memory scanning or Sternberg paradigm subjects memorise a short list of items (set size), 

then ask later if a number is present (a probe)  

 Two dimensions of how people search through memory  

 Parallel search is when all the items are seen at the same time 

 Serial search is when you go through the items one by one  

 Self-terminating search is when the search for an item is stopped when the item is found  

 Exhaustive search is when you keep searching even when the item is found 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Why do we investigate cognitive processes so indirectly? 

 Introspective data does not provide valid insight into the determinants of cognition 

 Some cognitive processes occur without any conscious awareness or control and so are not 

available for introspection 

 Even our consciously controlled cognitive processes are subject to a variety of cognitive 

biases or reasoning errors that influence our interpretation of events without our awareness  

• Cognitive biases 

 We are influenced by framing, eg: wording of the problem like “buy 1 get 1 free” 

 Hindsight bias, eg: “I knew that all along” 

 Confirmation bias is when you see information that confirms our beliefs and ignore 

information that does not 

 See order in “randomness” and ignore “chance” 



Page | 4  
 

 Ignore base rates or sample size 

 Many errors actually make up more efficient at processing information but it does not mean 

cannot accurately report on our own cognitive processes  

 

 

 

 

Lecture 2 – Attention 

 

 

 

 

 

 

 

• Attentional limits  

 You need to pay attention for information to be processed in your mind 

 Dividing attention decreases amount of the information processed 

 When not getting attention to something, inattentional blindness may result  

 There are limited attentional resources 

 We can either focus on one image/task/stream and not process anything else OR spread out 

attentional resources across many images/tasks/streams and perform less well at each 

 The extent to which we can control our attention allows us to choose 

• Locus of selection  

 At what point is information selected for further processing 

 Early locus selection -> where information is selected or rejected based on physical 

characteristics (eg: Broadband filter model), unattended stimuli will only be processed 

crudely (eg: nothing recalled in attended channel except noise vs speech, gender of speaker) 

 Late locus of selection -> where information is selected or rejected based on more complex 

characteristics like meaning (eg: Treisman’s attenuation model), unattended stimuli do have 

their meaning processed (eg: cocktail party phenomenon ie notice our name spoken in a 

conversation we are not attending to) 

• Dichotic listening  

 If person is only aware of crude perceptually distinct information from the unattended ear 

(eg gender of speaker, noise) then it is evidence for an early speaker 

 But if a person is aware of the meaning of the information in the unattended ear then it is 

evidence for a late filter  

 Treisman’s experimental paradigm where there are two messages that switch ears at points 

indicated by a slash mark 

• Control of attention 
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 Involuntary, exogenous, stimulus-drive => when an abject/feature “pops out” or captures 

our attention ie an easy and parallel search 

 Voluntary, endogenous, goal-directed => when we try to find an object or feature ie an 

effortful and serial search 

 Treisman’s feature integration theory => proposes that we process features independently 

in a pre-attentive manner (very quick, parallel search), and the role of attention spotlight 

was to bind these features together into objects (slow, serial search) 

• Eyes are open but don’t see  

 Sometimes even when we are looking for something strange, it takes longer than expected 

to find it 

 When we make a saccade (jumping eye movements) the input washes out motion sensors 

 This can be simulated by inserting blanks or flashes between pictures  

 This is called change blindness  

 Our sense of “completeness” of experiencing a whole scene in one go is an illusion 

 We don’t encode much information at all about what we are seeing since we can use the 

world as an outside memory 

 We must slowly pay attention to each individual part of the scene before the information is 

actually processed and we notice a difference 

• Dual task performance  

 Doing two or more things at once involves spreading your attentional resources thinly 

 Can do highly practiced tasked with fewer errors since processes become automatic, 

processes are performed in a more efficient way, errors are less likely to be noticed as we 

aren’t paying attention  

 

 

Lecture 3 – Short term memory and working memory  

 

 

 

 

 

 

 

 

• Memory -> stored knowledge or active processes? 

 Iconic or echoic memory => literal copies of sensory events 

 Short term memory => buffer for temporary maintenance of information  

 Long term memory => facts, episodes, procedures  

• Iconic or echoic memory  

 Literal copies of visual and auditory events  
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 Unlimited capacity => Sperling found subjects could report 3-4 items Very short duration => 

iconic memory for 50-100 milliseconds, echoic memory for 8-10 seconds 

 Echoic memory is longer since it is language, sequential, less parallel 

• Short term memory (STM)  

 Limited capacity (7 ± 2) 

 Decays within in 20 seconds if not rehearsed  

 Type of code is phonological ie sounds in language  

• Long term memory (LTM) 

 Unlimited capacity 

 Forgetting due to interference not decay 

 Type of code is semantic ie meaning/logic  

• Miller (1956) -> 7 objects in span of attention, in span of immediate memory  

• STM and LTM are different memory systems  

 Serial position affects recall in STM 

 Primacy = process of information being transferred from STM to LTM  

 Recency = information dumped form short term buffer  

 Coding differences => STM worse for phonologically confusing information, LTM is worse for 

semantically confusing information  

 Neurophysiological evidence => HM has surgery a hippocampus to treat epilepsy, so couldn’t 

acquire new information but existing memory (LTM) is retained; Clive wearing can’t 

consolidate STM, missing LTM, waking up for first time every 30 seconds 

• Working memory  

 Central executive or episodic buffer  

 “slave systems” are phonological loop and visuospatial sketch pad 

• Phonological loop 

 Influences in short term memory tasks due to operation of the phonological loop 

 Information rehearsed in speech code 

 Memory span depends on how long it takes to repeat information, eg: word length, speech 

rate  

• Central executive  

 Manipulation of information, elaborative processing required for long term retention, 

reasoning, planning 

 Attentional resources required to manipulate information in working memory 

 Is working memory the basis of attentional limitations or the site of conscious awareness? 
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Lecture 4 – Structure of long term memory 

 

 

 

 

 

 

 

• Explicit memory: episodic memory  

 Your memory of your life history 

 Important occasions like birthdays, weddings, tragedies, achievements 

 Specific memories of learning new things 

 Memory of what happened each day/month/year 

 Most people have an intact memory for the explicit meaning of concepts but amnesia for 

the source of the meaning 

• Explicit memory: semantic memory 

 Explicit knowledge of meanings of words, facts, ideas 

 A sense of knowing rather than remembering 

• Hierarchical network models  

 Logical hierarchical structure with interconnecting “nodes” 

 Eg canary, animals 

 Properties, eg: yellow, wings, breathes 

 Cognitive economy where each concept/property is only stored once ie no redundancy 

 Properties stored at highest level of network 

 Spreading activation retrieves meanings by presenting a concept which leads to “activation” 

of the appropriate node and to spread of activation to related nodes 

 Measure the time it takes for spreading activation 

 If two concepts are related, spreading activation from two concepts will “intersect” 

 The time to verify features depends on the distance between concepts (+ time to evaluate 

intersection) 

 Sentence verification time is a function of distance between concepts in hierarchical 

network + strength of initial activation + amount of time since activation  

 But typicality affects the time of verification ie people take longer to make decisions about 

less typical examples, eg: “penguin is a bird” takes longer than “robin is a bird” 

 Category size also affects time of verification, eg: “dog is a mammal” takes longer than “dog 

is an animal” 
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 The above two findings are inconsistent with the assumptions of a hierarchical organisation 

of knowledge  

 

• Schemas 

 Generalised mental representations or concepts describing a class of objects, people, scenes 

or events ie stereotypes 

 Eg: when people read of story, people transformed some words/phrases, hard to interpret 

items were omitted  

 Important because schemas make memory encoding more efficient  

 But can also distort experiences and perceptions as all kinds of information is forced into an 

existing schema  

 Even information which does not fit into the schema is affected by it as it then becomes an 

exception to the schema since violations to a schema can be easier to remember 

 Eg: stereotypes or person schemas are used for ease of understanding counter stereotypes, 

gender schemas 

 Eg: childhood formation of schemas 

• Scripts 

 Generalised mental representations that follow a particular/stereotype procedure, eg: event 

schemas like singing “happy birthday” and cutting a cake during a birthday party  

 Choose the right kind of script for a situation 

 Script transference usually does not work 

• Schema structures in long term memory governs: 

 How you perceive events happening in front of you 

 How you encode and remember what you have experienced 

 The expectations you have of everything (people, events, the world, yourself etc) 

 How well you encode  

 

 

Lecture 5 – Implicit memory and false memory  

• Implicit memory  

 Classical conditioning and priming  
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 Unconscious associations between stimuli, eg: dentist’s drill leads to feeling of pain and 

anxiety 

 Priming = display or mention of one concept leads to spreading activation to other related 

concepts, eg: “he walked towards the bank” where bank can have different meanings 

depending on the context ie bank with money and robbery or bank with flow and river 

• Declarative memory -> explicit, semantic, episodic memory  

• Procedural memory  

 Implicit, memory of how to do things 

 Not verbalised, not available to conscious awareness 

 Learnt through gradual, incremental experience not one trial learning  

 Operates automatically so does not need conscious attention and may be disrupted by 

attention 

 Like a compiled version of a computer program (in the machine code of the brain) 

• Levels of processing and memory 

 More deeply processed stimuli are better remembered than stimuli 

processed in a shallow manner 

• Explicit memory -> eg: free recall and recognition, engage in intentional 

retrieval 

• Implicit memory -> not told to try to remember but only to perform a task, eg: 

fragment completion, stem completion, perceptual identification 

 Demonstrate when more likely to complete or identify old than new items  

• Implicit memory performance is different from explicit memory  

 Implicit memory is not better for more deeply processed items, eg: memory can be netter 

following perceptual than semantic encoding  

 Implicit memory but no explicit memory is better when there is the same stimulus 

modality/format at encoding and retrieval  

 Implicit memory is better preserved over a delay  

 Implicit memory preserved in amnesic patients with very poor explicit memory 

 ie evidence of dissociations between explicit and implicit memory systems memory tasks 

• Dissociations between implicit and explicit memory  

 Different underlying neuroanatomy 

 Declarative (for explicit) memory vs procedural (for implicit) 

 Tendency to create more memory systems to account for new dissociations  

 Different memory processes mean different encoding and retrieval processes 

 Memory depends on match between encoding and retrieval ie perceptual vs conceptual 

 Perceptual Conceptual 

Encoding Activation Elaboration 

Retrieval Familiarity Recollection  

Memory type Implicit Explicit 

 

• False memory  

 Misleading “post-event” information, eg: eyewitness misinformation paradigm, wording of 

questions 

 Misleading information integrated with original memory and permanently over-writes to 

 May be due to fitting memory to schemas and scripts 


