
PSYC 246 NOTES- Cognitive Processes 

APPROACHES TO HUMAN COGNITION 

 Aims to understand workings of human mind by studying human behaviour often using 

experimental methods 

 Most cognitive behaviour involves more than one cognitive process 

 Information-processing approach- major goal is to specify the processes and structures 

involves in cognition. 

 Type of processing: parallel processes is where you conduct more than one action at the 

same time e.g. talking and driving.  Discrete serial processes is where one component is 

assumed before the next component takes place e.g. turn on ignition before step on 

accelerator. Cascaded processes is where there is an overlap, you start one act before 

finishing the other action e.g. turn on indicator at the same time while turning wheel to 

change lane.  

 Type of processing:  Bottom up processing is where external stimulus causes internal 

cognitive processes to occur, producing the desired response. Begins with an external 

stimulus. E.g. stimulus-> attention-> perception-> thought processes-> decision. E.g. hear 

loud scream then investigate. Top-down processing is influence by the individual's 

expectations and knowledge, triggered by individual's self.  E.g. reading Paris in the spring. 

We don't notice 'the' mentioned twice due to internal expectations.  Task-driven e.g. search 

for keys. 

 Approaches to study of cognition:   

 cognitive psychology the attempt to uncover the nature of human cognition by 

observing people's behaviour. Use of experimental method to test a research 

hypothesis. Manipulated variable, different conditions, measured variable, compare 

results. 

 cognitive neuroscience the attempt to study information about brain and behaviour 

to understand human cognition.  

 computational cognitive science the attempt to use computational models to 

further understanding of human cognition. Computational modelling is 

programming computers to mimic or model some aspects of human cognitive 

functioning e.g. word recognition models. Simulations which compare the model's 

behaviour to human behaviour. Computational modelling requires researchers to 

make their assumption explicit must be specific through establishing a specific task 

(e.g. lexical decision task, how do people decide whether a letter string is a real 

word) 

 cognitive neuropsychology the attempt to understand human cognition by studying 

brain-damaged patients 

 Evaluating neuroscience methods: Temporal resolution (the accuracy with which one can 

measure when an event occurs in the brain) spatial resolution (the accuracy with which one 

can measure where an event occurs in the brain) invasiveness (whether equipment is 

located internally or externally, ethical implications) 

  Techniques include: 



 single unit recordings: electrodes for single unit recordings are inserted in a live 

human brain which is highly invasive 

  event-related potentials (ERPs): Non-invasively measures electrical activity in the 

brain during cognitive activity. Electrodes are placed on the scalp. ERPs are recorded 

during repeated events. LIMITATIONS: Limited spatial resolution. Skull and brain 

tissue distort electrical fields.  High temporal resolution. Requires many trials. 

Largely blind to subcortical activity. Can measure while subject is doing another task 

such as watching a movie. Non-invasive.  

 positron emission tomography (PET) 

  functional magnetic resonance imaging (fMRI) through measuring blood oxygen-

level-dependent (BOLD) signal. Measures changes in blood flow (haemodynamic 

activity) during cognitive activity and levels of oxygen in blood. Active brain regions 

have a higher ratio of oxygenated to deoxygenated blood, which have different 

magnetic property. Non-invasive, indirect measure of brain activity. Spatial 

resolution is high, temporal resolution is poor because blood flow isn't that rapid. 

Cognitive activity is not in milliseconds, it's in seconds at best. Image will show 

increase and decrease of BOLD signal.  

  magneto-encephalography (MEG) uses a superconducting quantum interference 

device (SQUID). Measure the magnetic fields produced by the brain's electrical 

activity. Provides high temporal resolution as it can measure fast changes and has 

moderate spatial resolution. LIMITATIONS:  Requires magnetic shielded room which 

is expensive. Keeping the SQUID cool is also expensive. Requires participant to 

maintain a potentially uncomfortable body position for long durations, people can 

fall asleep. The technology and analysis are relatively new and complex, analysis of 

this data is especially complicated.   

 transcranial magnetic stimulation (TMS). 

 Cognitive neuropsychology: patterns of cognitive performance (intact and impaired) shown 

by brain-damaged patients. Key assumptions: functional modularity (cognitive system 

consists of numerous, independent processing units e.g. attention, modules exhibit domain 

specificity by responding to only one class of stimuli.)  anatomical modularity (each module 

is located in a specific region of the brain) These assumptions may not be met because brain 

damage may be diffuse where damage is everywhere or cognitive processes in question 

recruits many brain areas e.g. reading, memory. It is questionable to say all processes are 

completely independent. They try to find out which cognitive processes are impaired. It 

works with patients who have specific areas brain damage. Difficult when damage is diffuse. 

 Measures have different characteristics and different approaches have different strengths 

and weaknesses reflecting the measures used. All methods involve making inferences about 

unobservable cognitive processes from the observable measures. Interpretation is not 

straightforward e.g. what causes BOLD signal to increase in particular region. Correlation is 

not causality except in true experiments. IV may not be under experimenter's control  e.g. 

subject variable of male/female, dyslexia/controls. Cannot randomly assign such conditions. 

Therefore cannot make causal statement. 

 Behavioural: accuracy, reaction time 

 Electrical (EEG): ERP 

 Electro-magnetic: MEG 



 Haemodynamic  BOLD: fMRI 

 Brain lesions: cognitive neuropsychology 

 Relationship between cognition and other areas: neuropsychology (cognitive disorders due 

to brain impairment in reading/dyslexia, spoken language/aphasia, memory/amnesia) 

clinical psychology (delusion, memory, attention) developmental psychology (reading 

acquisition, developmental changes in attention) forensic psychology (attention, memory 

e.g. eye witness identification) 

 


