
Perception and Cognitive Psychology PSY3051 

Topic List 

Perception Lectures 

Week 1: Introduction and Visual Processing 

Week 2: Visual Processing (Higher Centres) 

Week 3: Perceiving Objects, Scenes and Colour 

Week 4: Perceiving Depth, Size, and Illusions 

Week 5: Hearing: The Auditory System, Localisation, and 
Auditory Scene Analysis 

Week 6: Speech Perception 

 

Cognition Lectures 

Week 7: Language 

Week 8: Attention 

Week 9: Judgement and Decision Making 

Week 10: Knowledge 

Week 11: Short-term and Working Memory 

Week 12: Long-term Memory 

 

Week 1: Introduction and Visual Processing 

Differentiate between “top-down” and “bottom-up” processing.  

• Top-down 
o Processing based on perceiver’s previous knowledge 
o Your memory changes your perception 

• Bottom-down 
o Take raw perceptual information from the external world and 

turn it into something we can perceive 
o Data-based processing 

Discuss what the phenomenological method is.  

• Qualitative research method 
• Describes how human beings experience a certain phenomenon 
• Attempts to set aside biases and preconceived assumptions a participant 

may have 
• Eg. Present stimuli to a participant and ask what they think of it 

Contrast the method of limits, method of adjustment, and the method of constant stimuli.  

• Quantitative research methods 
• Method of limits 

o Stimuli of different intensities presented in ascending and 
descending order 

o Observer responds to whether they perceived the stimulus 
o Cross-over point is the threshold 

• Method of adjustment 
o Stimulus intensity is adjusted continuously until observer detects 

it 
o Repeated trials used to determine average for threshold 

• Method of constant stimuli 
o 5 – 9 stimuli of different intensities presented in random order 
o Multiple trials conducted 
o Threshold is the intensity that results in detection in 50% of trials 

 

 



Define “absolute threshold” and “difference threshold.”  

• Absolute threshold = smallest amount of energy needed to detect a 
stimulus 

• Difference threshold/Limen (ΔL) = smallest difference between two 
stimuli a person can detect 

State and discuss Weber’s law and give examples of Weber fractions.  

• Weber’s Law 
o ΔL / S = K 

• As the magnitude for stimulus increases, so does ΔL 
o Eg. the louder a sound is, the more different the two sounds need 

to be before you can detect the difference between them. 
• Example of Weber Fractions; 

o Experiment for noticeable 
difference in weight between 
two stimuli 

o ΔL = 2g 
o S = 100g 
o Therefore, K = 2g/100g = 0.02 

State the difference between response compression 
and response expansion.  

• Magnitude estimation (scaling) 
o Observer compares standard stimulus to test stimuli by assigning 

numbers relative to standard 
o Eg. Give participant a light bulb and tell them the light is a 5/10, 

then dim the light and ask them what the rating is now. 
• Response compression – As intensity increases à perceived magnitude 

increases more slowly than intensity 
• Response expansion – As intensity increases à perceived magnitude 

increases quicker than intensity 

Understand how excitation and inhibition affect a cell’s firing rate.  

• Excitatory transmissions à depolarization 
o Neurons become more positively charged 
o Increases the likelihood of an action potential 

• Inhibitory transmissions à hyperpolarization 
o Neurons become more negatively charged 
o Decreases the likelihood of an action potential 

Receptive fields  

• Area of receptors affects firing rate of neuron in a circuit 
• Determined by monitoring single cell responses 
• Eg. Eye: stimulus is presented to retina and response of cell is measured 

by an electrode 
• Centre-Surround Receptive Fields 

o Centre of receptive field is excitatory, surround is inhibitory (OR 
vice versa) 

o Centre-Surround Antagonism 
§ Output of center-surround deceptive fields changes 

depending of area stimulated 
•  Highest response when only excitatory area is 

stimulated 
• Lowest response when only inhibitory area is 

stimulated 
• Intermediate response when both areas 

stimulated 

Discuss what the problem of sensory coding is.  

• Representation of perceived objects through neural firing 
• How does the nervous system send information that results in a rich 

perception? 
• What is the pattern of action potentials within a population of cells that is 

responsible for producing a perception? 

Contrast specificity coding, distributed coding, and sparse coding.  

• Specificity Coding – specific neurons respond to specific stimuli 
o Grandmother Cell Hypothesis 

§ There is a neuron that responds exclusively to your 
grandmother, grandfather, dog, mum, dad, etc. 

§ Recent studies have shown hippocampal cells respond to 
concepts such as individual celebrities 
 



o Issues; 
§ Too many different stimuli to assign each a specific 

neuron 
§ Most neurons respond to a number of different stimuli 

• Distributed Coding - Pattern of firing across many neurons’ codes specific 
objects 

o Large number of stimuli coded by a few neurons 
• Sparse Coding – Pattern of firing across relatively small set of neurons 

codes specific objects 
o Each stimulus has a different subset of all available neurons 

Discuss how the electromagnetic spectrum is related to vision.  

• Electromagnetic spectrum involves the wavelengths and photon energies 
for visible light rays/colour. 

• 400 – 700nm 

Describe how the cornea and lens focus the image on the retina.  

• When light reaches the eye, it must be bent/refracted to be focused on 
the retina 

o 75% cornea role 
o 25% lens role 

§ Can change as ligaments from ciliary body pull on lens to 
change its shape 

§ Distant object = less bending to be focused = lens is 
flatter/bent less 

Discuss the differences between the rods and the cones.  

• Rods 
o More sensitive to light than cones 
o Cannot distinguish details 
o Rods converge into retinal ganglion cells 

§ 120 rods to 1 ganglion cell 
• Cones 

o Require more light than rods to fire 
o Higher detail due to one-to-one wiring in foveal vision 

§ No convergence 
o Not in fovea, cones converge into retinal ganglion cells 

o 6 cones to 1 ganglion cell 

Define lateral inhibition.  

• The capacity of an excited neuron to reduce the activity of its 
neighbouring neurons 

• Disables the spreading of action potentials in the lateral direction 
• Lateral Plexus – area of tissue that connected neurons across the eye 

o Activity of one neuron effected the activity of another 
o Shining light into “b” still causes activity in “a” 

Experience three perceptual phenomena that can be explained by lateral inhibition 
(Hermann Grid, Mach Bands, and simultaneous contrast). The student should then be able 
to describe each and discuss the explanation of each. 

• Hermann Grid – seeing spots at the intersections 

• Mach Bands – seeing borders more sharply 

 
• Simultaneous Contrast – seeing areas of different brightness due to 

adjacent areas 


