
Topic 1: What is Cognition? 

Alan Turing: Involved in the develop of computer science, and cracking the Nazi Enigma code 
 
Artificial Intelligence 

 A research programme dedicated to developing intelligent machines, modelled on human 
cognitive processes (Classical cognition) 

 No computer programme has come close to passing the turing test (human interrogator 
attempts to distinguish between the text based responses of a computer vs a human 

 
Cognition- ‘to know’ 

 Is the activity of acquiring, organising and using information to enable adaptive, goal-
directed behaviour. 

 The study of information processing 

 Creates representations of the world so that we can act within it to achieve our goals 
 
Information: The detectable changes in stimuli that enable us to.. 

 Categorise the entities and events that we encounter & infer the relationships bwn them 
 
Attention to behaviourally relevant aspects of the environment results in 

 Development of a conceptual structure (mental model of the world) 

 Recognise salient objects/events and respond 

 Based on knowledge acquired from past experiences with similar objects/events. 
 
Cognitive Agents (cognisers). APLYSIA (IBM) – 20000neurons (1 millionth of our brain) 

 Ablysia is useful for exploring how learned behaviours are encoded at the level of single cells 
and defined signalling pathways. 

 Ablysia knowledge represented implicitly within nervous system, no explicit representation 
of knowledge. Does not know what it knows,  

 Sense and act on the environment. Detect and effect changes in the environment, gain info 

 Construct mental models to represent the causal structure of their environment 

 Adapt their mental models in response to feedback from their behaviour 

 Use mental models to guide future behaviour 
 
Information Processing 

 Sensory signals provide input to the system, transduction to a mental code for central 
processing. 

 3 stages, environmental input, short term memory and long term memory. 

 Short term memory serves as a “workbench” where info can be examined, evaluated and 
compared to other information from long term memory. ST memory receives input from LT 
memory, relating to previous experiences 
that bring meaning to a stimulus. 

 
LTM components.  
 

 Declarative = episodic, semantic and 
linguistic knowledge, explicit 
 

 Non-declarative = conditioned, procedural, 
priming, implicitly 

 



Classical Cognition: The computational metaphor of cognition. “IF… THEN…” commands. 

 A flow of information through processing devices that encode, store and retrieve symbolic 
representations of knowledge. 

 Implies that human cognition reflects the manipulation of 
symbols by syntax. (Syntactical rules are the language of 
thought) 

 Symbols represent our knowledge of things and concepts, 
and conceptual relationships 

 ie. words and numbers are examples of symbols. Concept 
= dog. Relationship = in, has a.. 

 Thought processes reflect the mental manipulation of 
symbols accord 

 Brain = hardware Mind = software (programming) 
 

 Model mental behaviour – problem solving and reasoning.  

 GOOD for formal problems and logical reasoning, BAD for 
for perception, action, recognising patterns.  

 The steps we go through to solve a problem can be 
represented in an explicit symbolic code. 

 
Propositional Representations : predicate-argument schema. Property of semantic elements.   
SEMANTIC NETWORKS →→   UNDER SYMBOLIC REPRESENTATIONS!!!! 

 A symbolic code to express the meaning underlying a particular relationship among concepts 
ie. “the cat is under the table”, “the table is above the cat” 

 Composed of a predicate (relationship btwn elements) and a number of arguments 
(subject/object of sentence) 

 Same abstract propositional frame/schema can express many different surface forms 

 Gave (agent, object, recipient) ie. John gave Mary the book. The book was given to Mary by 
John  

 

 
 
 
 
 
 
 
 



Analogous Representations 

 Mental imagery and mental rotation 

 We manipulate mental images in our minds in a manner to the way we might physically 
manipulate a real object. 

 
Shepard and Metzler (1971) 

 Presented subjects with pairs of 
drawings of 3D, asymmetrical 
assemblages of cubes, as shown→.  

 In each pair, the RHS showed an 
assemblage identical to the LHS but 
rotated (A and B) or one that was 
additionally mirrored (C) 

 EXPERIMENT: To indicate as quickly as 
possible whether the 2 objects were 
identical or mirrored 

 HYPOTHESIS: that the task would be 
done by forming a 3D mental image of 
one object, and rotating in imagination 
to see whether it could be brought to 
correspondence with the other 

 RESULTS: Support the idea, found that 
time taken to confirm that both objects of a pair were identical increased in direct 
proportion to the angular rotational difference between them 

 Provide evidence that some of our cognitive processes are carried out using analogue 
representations rather than symbols. 

 
Dynamic, Emboided, Situated cognition 

 Cognition is dynamic, unfolds over time and space and in active interaction with the world 

 Inseparable from sensing, thinking, acting in real time. 

 Cognition is embodied, provide basis for higher level thought processes 

 To solve a problem in our minds we search through a mental problem space, as if searching 
a physical environment 

 Cognition is situated, structure physical environment to support our cognitive processes eg. 
We lay things out in physical space to help us think about how to organise ideas. 

 
Leonardo: The Social Robot 

 Rodney Brooks began his AI projects with simple robotic systems designed to navigate 
simple environments. These ‘mobots’ were modelled on insects. 

 They sense their world and adapt to changes in their environments -foundations of cognition 

 Object appraisal mechanism tags 

 Triggers mild anxiety response and expressions 

 Promotes a human response to emotion 

 Attentional system monitors human facial expressions and looks back to object- attention 
sharing 

 Picks up signalds from tone of voice 

 Empathetic mechanism mirrors human facial expressions to simulate 

 Change in emotional state triggers LTM reponses for object, tagged with socially referenced 
emotional information 

 
 



 
Symbolic Grounding 

 Conceptual abstract knowledge must be grounded in our perceptions and interactions with 
the world 

 There is a fundamental relationship between cognition, sensation, perception and emotion 
 
Hierarchy of Representations 

 Mental representations form a hierarchy 

 Sensory-based (warm, red) 

 Image based (relations between elements) 

 Propositional/linguistic representations 

 Representations become increasingly independent from the environmental stimuli they 
represent 

 Symbolic representations are grounded in the more fundamental sensory, perceptual and 
emotional representations derived from experience with the world 

 
Spivey & Dale (2006) 

 Real time cognition is best described as a 
sequence of logical operations performed on 
discrete symbols but as a continuously 
changing pattern of neuronal activity. 

 Using continuous online experimental 
measures (ie. eye or computer mouse tracking) 
it is possible to see that mental activity is being 
conducted in between those seemingly 
discrete thoughts 

 Argue that cognition is best analysed as a 
continuously dynamic, biological process, not 
as a staccato series of abstract computer-like 
symbols. 

 
 

 

 

 

 

 

 

 


