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Week 1 Monday Lecture 1 
Introduction to cognitive processes  
Key learning outcomes of the lecture 

1. What is cognitive psychology? 
2. Historical forerunners 
3. Computer Metaphor and the information processing approach 
4. Methods of investigating unobservable processes 

Behaviourism and the start of the cognitive revolution 

Cognitive psychology is the study of mental processes such as learning, memory, attention etc. The 
modern study of cognition rests on the premise that the brain can be understood as a complex 
computing system, with physical, measurable phenomena. 

Before the understanding of the importance and physicality of cognitive capabilities, scientists placed 
strong emphasis on the idea of BEHAVIOURISM, fathered by B.F. Skinner which rejected the idea of 
mental structures, and described all behaviours as complex stimulus-response associations (simply 
making the connection between input and output). 

Behaviourists rejected the technique of INTROSPECTION and referred to things objectively, believing 
that ‘consciousness cannot be studied’ and you can only study physical behaviour. 

Tolman (1948) succeeded in bringing about the downfall of behaviourism after his rat-maze studies and 
thus began the cognitive revolution. In the experiment, rats would have to navigate through the maze to 
get to the food.  

Under behaviourism it would be hypothesised that since the rat acts according the Stimulus-Response 
(S-R) association only, learning will consist of strengthening some behaviour (movement that finds the 
food) and weakening others (movement that doesn’t find the food). Therefore, the rat would be 
progressing down the maze helplessly responding the external stimuli only (sight, sounds, smells, 
pressure etc) 

 

Figure 1 Tolman's Rat Maze. To the left is the Start Box which ends at the End Box where food could be placed. Adapted from The Effect 
of the introduction of reward upon the maze performance of rats, H. C. Blodgett (1929) 
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However, in reality, Tolman found that mice do not learn only from stimulus-response, but showed 
signs of learning even when there was no food/reward placed in the exit box. Tolman proposed that 
therefore the mind works like a map-control room instead of simply making connections as in a 
telephone exchange. He hypothesised that the incoming impulses (instead of being one-to-one switches) 
are fitted in to make a cognitive map of the environment, which determines what responses the animal 
will release.  

 

Figure 2 Graph showing the time taken to reach the end of the maze over time. Condition 1 is the control where the rat was released in a 
maze with food in the exit box, Condition II is where food was not placed in the box until day 7, and Condition III where food was not 
placed in the box for 3 days. 

It would be expected that if cognition was based solely on S-R associations, after food is placed in the 
box after an extended period of time, the rate of time taken to find the food would be very similar to 
the rate of Condition I, when the food was there the whole time. However, in Condition II and III the 
food was found faster, showing that the rats had already built a ‘cognitive map’ in their minds without 
the need for the food reward.  

The role of technology in cognition 

The advent of technology introduced the idea of ATTENTIONAL OVERLOAD as humans could be 
exposed to a large amount of information at one time. This allowed us to discover the human limitations 
in mental processing, that we are limited in our capabilities when there is too much information. 

This lead to the study of ergonomics- the need to make machines simplified and easy to use. 

Computers can take in an manipulate this information, and thus we are able to use them as a model for 
human information-processing systems. E.g. we can construct a model of cognitive processes and test 
the model by measuring human behaviour. 
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Mental Chronometry 

Mental chronometry is the method of measuring the speed and organisation of mental processes. It 
compares behaviour in two tasks that differ in only one mental process.  

e.g. simple vs choice reaction time 

• SIMPLE REACTION TIME: press button to any light 
• CHOICE REACTION TIME: press one button to red light and another button to green light 

The difference between the two times estimates the stimulus evaluation time. 

Mental chronometry can also be used to infer the nature of processes. In the memory scanning/ 
Sternberg paradigm subject memorize a short list of items (set-size), and are later asked if a number (the 
probe) is one of them.  

People may search for items in two ways 

• PARALLEL (at the same time) or SERIALLY (one by one) 
• SELF-TERMINATING (stop searching once the item is found) or EXHAUSTIVE (keep searching 

through the whole set regardless) 

However in reality in such tasks where a probe is asked from a set, the search is serial exhaustive 

 

Figure 3 Some possible strategies and their predicted RT functions for the memory-scanning task. The memory set consists of the four 
items (1,5,2,7) and the probe 5 is asked to be recalled, so a positive response is correct. 



PSYC1002 LECTURE NOTES 
 

Experiments that test additive factors method use two choice reaction paradigm (i.e. subject chooses 
one of two responses in response to a stimulus) 

First the subject is presented with a set 

The trial begins with the presentation of the probe selected from either a positive set of numbers given 
to the subject (where they responds YES) or a negative set from numbers not originally given to the 
subject (to which they respond NO).  

It isn’t hard to remember the set, so the experiment is testing response time. 

Reliability of introspective data 

Introspective data does not provide a valid insight into cognition, because in reality the processes either 
occur too quickly to be described accurately or occur subconsciously.  

Even the processes that we are aware of however are subject to COGNITIVE BIASES or reasoning 
errors that influence our interpretation of events (sometimes without our awareness).  We are 
influenced by the framing or wording of a question, e.g. buy one get one free. This is known as the 
pseudo-certainty principle 

We also experience CONFIRMATION BIASES to seek information that confirms our beliefs and ignore 
information that does not. We seek order in randomness and ignore chance. Many errors actually make 
us more efficient at processing information but it does mean we cannot accurately report on our own 
cognitive processes 

Week 1 Tuesday Lecture 2 
Attention 
As humans we all have attentional limits- we need to pay attention for information to be processed in 
our mind. Dividing our attention will reduce the amount of information processed. 

If you are not paying attention, inattentional blindness may result. 

Attention is limited because we have limited attentional resources. We can either focus all our attention 
on any one image and not process anything else OR spread out our attentional resources across many 
image and perform each less well. 

The locus of selection is the point at which information is selected for further processing 
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Evidence for the locus of selection 

For an early locus; unattended stimuli will only be processed crudely e.g., nothing recalled in an 
unattended channel except noise vs speech, gender of the speaker. 

For a late locus; unattended stimuli do have their meaning processed e.g. we notice our name spoken in 
a conversation we are not attending to (cocktail party phenomenon). 

This can be determined through a DICHOTIC LISTENING TASK where the person hears two messages 
(one in each ear) and is asked to repeat one other them.  

If the person is only aware of crude perceptually distinct information from the unattended ear then that 
is evidence of an early filter 

If the person can understand the meaning of the information in the unattended ear then that is evidence 
for a late filter. Tresiman’s experimental paradigm depicted this when the two messages below ‘switch 
ears’ at the point indicated by the slash mark below. 

 

Selective attention

Early locus 

information is selected or rejected on 
the basis of physical characteristics

Associated with high-load tasks

Late locus

Information is selected or rejected on 
the basis of more complex 

characteristics (e.g. meaning)

Associated with low-load tasks
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The control of attention 

Attention control can either be  

• Involuntary, exogenous or stimulus driven- when an object or feature ‘pops out’ or captures our 
attention. Can be found by an easy parallel search 

•  
• Voluntary, endogenous, goal directed- when we try to find an object or feature. Can be found 

by and effortful an serial search 

•  

Treisman’s FEATURE INTEGRATION THEORY proposes 
that we process features independently in a pre-attentive 
manner (doing this very quickly and in parallel) and the 
role of attention (the attention spotlight) was to bind 
these features together into objects (a slow and serial 
process) 

Figure 4 Features and objects in visual processing 

Change Blindness 

Change blindness describes the phenomenon of when 
even if we are looking for something strange, it may take 
us longer than expected to find it, suggesting that we need 
to effortfully pay attention to the individual parts as our 
sense of completeness (experiencing the whole scene in 
one go) is an illusion. 

This can be seen in spot-the-difference tasks which take 
longer when the images are placed side by side rather 
than superimposed. When we make jumping eye 
movements between the two pictures (a saccade) the 
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input washes out motion senses. This can be simulated by inserting ‘blanks’ in between pictures 

Thus, it can be seen that we do not encode much information at all about what we are seeing. We don’t 
really need to because we can use the world as an outside memory.  

Dual Task Performance 

If you are splitting your attention between two tasks, e.g. walking and using a cell-phone, attentional 
resources are spread thinner. However we tend to be able to do highly practiced tasks together with 
fewer errors. This is because the process becomes automatic and demands less attention, also errors 
are less likely to be noticed because we are not paying attention. 

 


