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Some Ado 
 

How to use this? I intend it merely as a convenient 
reference. For each term you encounter here, reach out 
to other references for more details. 

Images. Since this is a glossary, I will use as few 
images as possible. 

Page. The page number is listed in chronological order 
as much as possible. 
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Cognitive Psychology 
 

Chapter 1. Introduction  

 

Mind. Common use of the word mind in English indicates 1. what the mind does (or different 
types of cognition) and 2. how the mind operates. 

Cognition. Mental process: perception, memory etc. Page 5. 

Cognitive psychology is about the study of how the mind achieves what it does. 

In 1860s, Donders performed measurements on simple reaction time and choice 
reaction time. Its modern version uses computer where participants click mouse button 
when they see signals on the screen, without and with multiple choices respectively, to 
measure the time taken to make decision. 

Structuralism. At the end of 1800s and early 1900s, Wundt developed the structuralism. 
He tried to create periodic table for sensation, which he considered basic elements of human 
experience. They developed analytic introspection, training subjects to describe 
experiences and processes in response to stimuli. However, it was not well received. Page 7. 

Ebbinghaus memory experiment (around 1890s) measures savings = (time to learn a 
list of nonsense words) – (time to relearn after delay). The saving seems to follow exponential 
decay.  

William James’ Principle of Psychology (around the same year) suggested that paying 
attention entails withdrawing attentions to other things. As it was, John Watson came along 
with behaviorism and turned the table, suggesting we should not focus on the mind, since it 
is not visible, and focus on behaviors instead. Page 8. Watson did the famous Little Albert 
experiment, which seemed to precede Pavlov in classical conditioning. Page 9.  

Then BF Skinner came along with operant conditioning. At that point, they still ignored 
the mind and study stimuli-response. Then Tolman came along with rat in a maze experiment, 
in which he suggested the rat developed a cognitive map, which would be some reboot to the 
study of the mind. Page 11. 

Digital computer came along; the psychologists started using the idea of information 
processing approach mimicking the flow diagram that describes a process happening 
inside a computer. Page 12. 

Then artificial intelligence was proposed, information theory conferences were held, Allen 
Newell and Herb Simon created the logic theorist, which was like a modern proof assistant. 
Finally, they refocus on the mind and we have the modern cognitive science research. Page 14. 

Modern research in Cognitive Psychology is like following a trail: a research leads to another. 
The text illustrates this with research on choking, i.e. performing more poorly than expected 
from the given skill level, for example, under pressure. 

Structural model simply refers to physical representation, like plastic model of a brain. 
Process model refers to the flow-diagram like representation of a cognitive process. 

 

Chapter 2. Cognitive neuroscience  

 

Cognitive neuroscience studies the physiological basis of cognition. 



Level of analysis. Studying a subject with different levels of analysis helps us grasp the 
concept in a more wholesome manner. Page 27. 

From nerve net to neuron doctrine. In 19th century, they believed the brain tissue is a 
continuous network. With better resolution and stain technique, it was later found that the 
tissue is made up of individual building blocks, neurons, that are connected in a network. 
Page 29. 

The cell body has dendrites (hair-like structure) and a long nerve fibre (axon). One axon 

connects to dendrites from another cell; there is a gap called synapse. Some neurons are for 

stimuli reception, and they have different specialized cell body structure. Page 30. 

A microelectrode is used to measure signals travelling down a neuron. Page 31. The 
concepts are quite simple, involving nerve impulse, action potential and resting 
potential. In short, we are just measuring potential difference between a locality in the cell 
body through which a signal will run through and a resting potential. Note that one stimulus 
response typically has multiple spikes (each spike a pulse). 

Neurotransmitter is the chemical released as a signal reached the synapse after travelling 
through the axon.  

The measurement using microelectrode was first performed by Edgar Adrian, winning him 
Noble prize. He also discovered that frequency of nerve firing is related to the intensity of 
sensation, not the shape of signal. Page 32. 

Representation. The principle of representation asserts that we perceive by interpreting 

representation of objects, not direct contact with the object. For example, when we see X, we 

interpret the shape or image of the responses that formed in the retina. Some relevant concepts 

include  

1. Feature detectors. Neurons in the visual cortex that respond to specific type of 

simulation represented in the retina, e.g. orientation etc. 

2. Hierarchical processing refers to the processing of more complex stimuli in “higher” 

areas of the brain, where more neurons combine and interact. 

3. Sensory code is neurons representation of things. 

4. Specificity coding is the firing of specialized neurons when specific objects are 

perceived. 

5. Population coding (stimuli are represented by the activities of many neurons) and 

sparse coding (similar, but with a small set of neurons). 

Not much is known about memory, although they have some neural representation as well. 

Page 38. 

Localization of function means that specific function is handled by specific areas in the 

brain. Page 39.  

Cerebral cortex, 3mm thick outer layer of the brain handles cognition.  

Some important names include Wernicke, Broca areas in the brain (comprehension and 

language production respectively, though later researches indicate different outcomes). 

Main lobes of the brain: occipital (back of the head), temporal, parietal (top of the head) 

and frontal lobes. Visual cortex is located in the occipital lobe. 

Fusiform Face Area (FFA) is the area in the brain that responds to seeing faces. It is located 

on the underside of the temporal lobe. 



Prosopagnosia, inability to recognise face, was diagnosed on people with damage to 

temporal lobe on the lower right side of the brain. 

Double dissociation: 2 related mental processes function independently. The classic 
example is how speech and comprehension function independently. If the speech area is 
damaged but not the comprehension, a person understands the idea but cannot say what they 
want to say. More bizarre still, if comprehension area is damaged but not speech, they can 
speak fluently with correct grammar, though non-sensical in terms of semantics. Page 40, 47.  

Brain imagining. MRI (magnetic resonance imaging) enables us to see brain structure. 
Functional MRI (fMRI) helps us determine which region is more active at the moment. 
The area that is more active during a cognitive process will consume more oxygen → less 
oxygen in Hemoglobin means it is more magnetic. This relatively higher magnetic signal can 
be distinguished from other areas by fMRI. Page 41. 

Distributed representation. Some specific areas in the brain are reserved for some 
functionalities. But during a cognitive activity, typically many brain areas are lit up. Some 
reasons include: 1. there are many aspects to a cognitive activity, for example, looking at a face 
entails not only the face but also the notion that the person is looking somewhere, facial 
expressions etc. 2. In fact, some neural firing responses are reactions to the perception. Page 
44. 

 

Chapter 3. Perception  

 

Perceptions: experiences resulting from the stimulation of the senses. Page 52.  

Some natures of perception: perception 1. depends on real time availability of information, 2. 
is similar to reasoning and problem solving (thus might depend on experience), 3. is a process, 
i.e. not instantaneous and 4. occurs in conjunction with actions. 

Human vision is technically solving an inverse projection problem. This means the brain 
interprets the stimuli received in the retina and guesses the object seen. Page 57. 

The difficulties in creating perceiving machine include blur, partially hidden object, different 
shape from different angle. A good vision needs viewpoint invariance, the ability to 
recognize the same object seen from different perspective. Page 59. 

Bottom up and top down processing: respectively refer to processing stimuli from external 
environment up to the brain and the use of experience, memories and other information to 
process information.  

Top-down processing is evident in the multiple personality of a blob. It is the 
phenomenon in which our brain interpret differently what the unclear blob is based on the 
context and surrounding. Page 59.  

Also, recall the painting “the forest has eyes”, suggesting that our brain groups things based 
on things like common knowledge. Another example is the speech segmentation – 
unfamiliar language sounds like strings of syllables without clear parts.  

Placebo effect is another good example of top-down processing, because the information 
from the “top” might not even reflect the truth: expectation that a pill can relieve your pain 
alone can relieve the pain, thought the pill may not even contain active ingredients, page 61.  

The perception of pain is amplified by focused perception onto the pain or alleviated by 
distraction. In fact, it goes as far as this: the perception of pain might begin only when the 



person realizes it. In practice, virtual reality game has been used for patient suffering from 
burns undergoing change of bandage just to distract them away from the pain, page 62. 

According to Helmholtz (also the physicist known for thermodynamics), an image in the retina 
is ambiguous, and we use unconscious inference and likelihood principle to resolve the 
ambiguity. As we make assumptions in the process, the “resolution” might not be correct. Page 
63.  

According to gestalt psychologists, the sum of parts is not equal to the whole. For example, 
two alternating flashing lights in the dark may be mistaken as lights moving back and forth: 
this is called apparent movement.  

They also propose the principles of perceptual organizations. Some of the principles are 
as the following. Principle of good continuation, basically we connect nearby dots to 
straight-line etc. Pragnanz, or the principle of simplicity, says that we infer the simplest 
outcome, e.g. we see the Olympic rings as 5 circles. Principle of similarity, similar things 
are grouped together.  

Regularity in the environment. Our perception is influenced by physical and semantic 
regularities, i.e. our brain assumes some regularity and interprets perceived objects. 

Oblique effect, we perceive horizontal and vertical lines more easily. Do note that this effect 
is not absolute; it is affected by experience dependent plasticity. 

Protrusion can be visually confused from a recess because of assumption that light comes 
from above, which draws from experience. It will be affected by experience dependent 
plasticity as well. Page 67. 

Semantic regularity is the characteristic associated with the functions related to the scene. 
Page 68. 

A scene schema demonstrates semantic regularity; if asked to think about object A, the 
associated things appearing in our mind within the same scene as object A depends on our 
past information etc.  

Bayesian inference involves multiplication of prior and likelihood. Prior is the 
probabilities due to our initial belief, likelihood is the probability suggested by more concrete 

information. This is just Bayes formula though, given by the posterior 𝑃(𝐻|𝐸) =
𝑃(𝐸|𝐻)×𝑃(𝐻)

𝑃(𝐸)
 

where 𝑃(𝐻) is the prior, 𝑃(𝐸|𝐻) the likelihood. 

Neurons somehow respond to vertical and horizontal orientations more than any slants. There 
is a suggestion that this is the artefact of natural selection.  

Experience dependent plasticity refers to how the brain can be shaped to respond to 
different stimuli with different intensity. For example, in an experiment, they raised kittens in 
an environment with walls painted with only vertical lines. The kittens grew up to be cats 
whose neural responses ignore horizontal lines; their feature detectors do not fire upon seeing 
horizontal lines. Page 73. 

In another words, feature detectors can be, in a sense, trained, as shown by the Greebles 
experiment. A greeble is a computer simulated “being” with a certain set of basic 
configurations, but whose parts exhibit variations (like human face). 

We perceive and interact with objects simultaneously most of the time. To pick up an object, 
we need to recognize it, negotiate the path through which our hand reaches to it, avoids 
toppling other objects etc. Page 75.  

Using brain ablation (removal of parts of brains), scientists had determined the what and 
where pathways. 



When part of the temporal lobe in a monkey is removed, the what pathway linking the striate 
cortex (part of visual cortex) and temporal lobe is cut off. The monkey had difficulty solving 
object discrimination problems, such as distinguishing between square and triangle.  

When some part of the parietal lobe is removed, it had difficulty with landmark 
discrimination problem, and could not find where a cylindrical food container was; the 
where pathway was cut off, page 77.  

The experiment on perception stream (between temporal lobe and visual cortex) and 
action stream (between parietal lobe and visual cortex) were quite bizarre; a woman whose 
temporal lobe was damaged had difficulty performing orientation task (orienting a mail to the 
orientation of the slot) but can perform slotting task (pick up mail and slot it, along the way 
actually orienting the mail correctly). This suggests the existence of different pathways for 
different activities even though some activities might seem related. Page 78. 

Chapter 4. Attention 

Attention is the ability to focus on specific stimuli or locations. Page 86. Different types of 
attention as the following.  We engage in using selective attention (like focusing on math 
problem, ignoring noise), divided attention (like playing phone and eavesdropping a 
conversation). We are quite familiar with terms like distraction (like the sound of people 
talking) as well. A more drastic version of distraction could make an example for attentional 
capture (like loud sound from a crashing object). We also perform visual scanning, i.e. 
movements of the eyes from one object to the next (we consciously do this at a rapid rate! – 
later on it is introduced as the saccadic eye movement). Page 87. 

Broadbent’s filter model of attention. In an experiment, one could easily shadow 
(repeat) the spoken language of the attended ear in a dichotic experiment (the experiment 
in which different stimuli are presented to left and right ear). In the same experiment, 
cocktail party effect occurred (the ability to focus on one thing and filter the rest away): the 
information presented to the unattended ear seems to be ignored. Page 88.  

Broadbent’s model is described by this flow: information is incident, sensory memory holds 
all the information, filter filters out irrelevant information, detector interprets the 
remaining relevant information, the interpreted information is stored in short term memory 
and long-term memory.  

Broadbent’s model is also called the bottleneck model. Besides, it is also an early 
selection model since a large part of the information is filtered away early. Page 89. 

Treisman’s attenuation model of attention is a modification to Broadbent’s, according 
to which the filter is not absolute. This is exemplified in the “Dear Aunt Jane” experiment 
and the fact that some people heard their names even when their names were presented to the 
unattended ear. The information in the unattended ear is not completely ignored; in fact, the 
meaning of words in both ears were taken into account and some words were selectively 
ignored even though one ear was attended. 

Attenuation model is described in the following flow: information is incident, attenuator lets 
both attended and unattended messages pass but attenuate the latter (thus the model is 
dubbed leaky filter), the signals are then passed to the dictionary unit, after which the 
accepted words are stored in the memory. 

Attenuator analyses incoming messages based on physical characteristic (loudness, pitch etc), 
language structure (syllable separation etc) and semantic (meaning). Dictionary unit contains 
words stored in the memory. So long as a word passes the activation threshold (one criterion 
is loudness: so long as it is loud enough, even if soft), then the word will be stored in the 
memory. Attenuation model is also an early selection model. Page 90. 



Remark: it seems that the dictionary unit considers the combination of all words that both 
passed through the attenuator and whose signals are still strong enough. Then the dictionary 
unit chooses one that is meaningful. 

Late selection model of attention proposes that incoming information is processed at the 
semantic (meaning) level before further processing. The experiment that supports this model 
shows that the word given to the unattended ear does affect the interpretation of the sentence 
subsequently heard. Page 91. 

Processing capacity is the amount of information people can handle. 

Perceptual load is the difficulty of a task. Research by Forster and Lavie (2008) divides the 
load into low-load task and high-load task, a task that uses up low and high processing 
capacity respectively. In the experiment, the measure used was reaction time: shorter reaction 
time corresponds to low-load task and longer to high-load. 

Load theory of attention explains how reaction time increases for low-load task more than 
high-load task when task-irrelevant stimulus (distraction) is applied. In essence, for high-load 
task, most processing capacity has been consumed, thus task-irrelevant stimulus is given less 
attention, and so performance does not reduce as much. Page 92. 

Stroop effect is the situation where task-irrelevant stimulus is hard to ignore. This is 
demonstrated in the experiment where the participant is to name the color a word is printed 
in- however, the color is mismatched; for example, the word “red” is printed in blue color and 
“blue” printed in green etc. Since the semantic interferes with the neural process, reaction time 
is reported to slow down as well. 

Overt attention is the shifting of attention while moving the eyes. Covert attention is the 
shifting of attention while keeping the eyes stationary. Page 94. Related are the following 
ideas: central vision (the area we look at), peripheral vision (the areas at the side, out of 
central vision), fixation (the location we briefly paused at while looking around), saccadic 
eye movement (rapid jerky movements from one fixation to another). Our eyes make rapid 
scanning movements roughly at a rate of 3 per second. 

Fovea is a small area at the retina where the image of central vision is constructed. 

Stimulus salience is the prominence of physical properties of stimulus. High salience region 
might trigger attention capture. In layman terms, high salience area means areas that stand 
out more – this can be due to high intensity, contrast etc. A saliency map maps each region 
in a picture to some measure of salience (for example, a high salience region can be marked 
white, and lower salience blacker). Page 96. 

The sequence of fixations when someone performs a task depends on the sequence of actions. 
Typically, we use just-in-time strategy: an eye movement precedes a motor action by a 
fraction of a second. Page 98.   

In a covert attention experiment, precueing is investigated: a cue (for example an arrow to 
the right) is given to indicate where stimuli may appear while the eye is required to be fixed 
on a target. Posner interpreted the result as the following: information processing is more 
effective at the location where the attention is directed. 

While engaging in covert attention, there is a same object advantage. An experiment 
recorded faster response to stimulus located within/along an object whose part has been 
treated as the cue for precueing. Page 100. 

Divided attention can be achieved through practice. An experiment in 1977 showed that 
automatic processing can be achieved after repeated trial, which is a process in which 
cognitive processing occurs at a small cost of cognitive resource and without being intended. 
In this experiment, cards are flashed rapidly and the participant is to respond to target 
stimulus (a number presented before the experiment began) that are placed amongst 



distractors (letters). It also suggested that automatic processing began after several trials. 
Further experiment showed that people may not develop automatic processing for harder 
tasks. 

Driving with divided attention is more prone to accident. Studies show that it is more about 
cognitive resource usage than the activity per se: this means that changing a cell phone to 
hands-free cellphone while driving does not help. Page 103.  

Inattentional blindness is the case when one does not perceive a stimulus (that is 
otherwise obvious) while attending to different stimulus. You might have watched the 
“moonwalking bear” video, demonstrating this. Page 106. 

Try looking at an image, followed by a blank, and back at the same image with slight changes. 
We often miss the change, even if told there are differences beforehand. While watching 
movies, sometimes from one frame to the next, people may not notice the continuity error 
(for example when there is a missing object in the next frame which reappears later for no 
reason). Such phenomenon is called change blindness. 

In our everyday experience, though, such window of attention, while seemingly narrow, has 
allowed mankind to survive for long, indicating that the little information absorbed is 
relatively important for survival. Page 108. 

Binding is the process by which features (colors etc) are perceived as a whole to perceive a 
coherent object. Binding problem is the question of how binding occurs to different features. 

According to Anne Treisman’s feature integration theory, perception occurs following 
these steps: features are analysed separately in the pre-attentive stage, and then these 
“free-floating” features are combined in the focused attention stage, which finally is 
perceived as a coherent object. The evidence is in the experiment where features are shown 
separately for a short time and participants are instructed to focus on certain features. For 
example, participants are briefly shown a blue triangle, a red circle and numbers and subjects 
are to report the numbers. Having not enough time to internalize features, some people 
confuse the object as blue circle and red triangle (illusory conjunction has occurred). Page 
110. However, top-down processing does affect the occurrence of this effect. For example, a 
red circle and blue box may cause illusory conjunction, but an apple and a blue box is less 
prone to it. Balint syndrome is the condition in which the process in the focused attention 
stage appears to be not functioning consistently. Page 111. 

We humans conduct visual search (looking for an object amongst many objects), feature 
search (searching based on a feature) and conjunction search (searching based on 
combined features, for example green horizontal line amongst red and green horizontal and 
vertical lines). 

Topographic map is a spatial map of visual stimuli on the visual cortex. Adjacent visual 
stimuli have been shown to trigger activities in adjacent points in the visual cortex as well.  

Finally, it is shown that shifting attention from A to B entails the change in the increased 
activity from the regions in the brain related to A to that of B. 

TBC 


