
 Psychology: Scope and Definitions – Week 1 
Psychology: Scope and Definitions  

• Psychology: scientific study of behaviour 

• Behaviour: organisms’ observable actions and responses to the environment  

• Science: An incremental process for knowledge acquisition based on measurement and testing  

Psychology can be defined as the scientific study of behaviour; the application of the scientific method (a rigorous, incremental 

process for learning about the universe) to understand how we and other animals respond to the world and why.  

Week 1 Focus Questions: 

1. How would you best define “psychology”? 

Psychology is the scientific study of behaviour.  

2. Define “behaviour” and provide some examples. 

Behaviour refers to organisms’ observable actions and responses to the environment. This can range from a lion hunting gazelles 

to a bacterium infecting a host.  

3. Define “science” and “the scientific method.” 

Science refers to an incremental process for knowledge acquisition based on measurement and testing. The scientific method is 

the rigorous methodology that is applied in acquiring this knowledge about the universe.  

4. What is the difference between a behavioural psychologist and a cognitive psychologist? 

A behavioural psychologist is exclusively concerned with behaviour and how it eventuates, whereas a cognitive psychologist is 

concerned more with the cognitive functions of the brain.   

5. What kinds of questions might a social psychologist attempt to answer? 

A psychologist might attempt to answer questions relating to interpersonal and group dynamics and social challenges; why 

prejudice, criminal activity or substance abuse occur, for example.  

6. How can psychological principles be applied in the context of health?  

Psychological principles can be applied to a health context as a means of mediating healthier lifestyle behaviours and practices; 

regular exercise, consumption of fruits and vegetables, social interaction and so on.  

7. Explain what an educational psychologist tries to achieve. 

An educational psychologist attempts to pinpoint differences in learning between individuals, and how education can be more 

challenging for some than others.  

8. What is the domain of psychology which is concerned with differences between individuals? 

Personality psychology.  

9. What are the terms for psychologists who specialise in workplace functioning? 

Industrial and organisational psychology.  
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Macro-Neuroanatomy – Week 4 
 

Brain  

The human brain is a very metabolically expensive organ, and although it only makes up about 2-3% of your total body weight, it 

can consume anywhere between 20-30% of your overall daily energy allowance. Our brains are very energy-hungry, and requires 

that we consume a large amount of calories, each and every day, in order to sustain basic maintenance processes.  

There are several distinct advantages to having such a large brain; some of these advantages include our ability to make and use 

tools, our ability to solve old, but also new problems that we’ve never encountered, we can also use language and symbols to 

communicate efficiently and effectively, we can engage in abstract thought and also use logic. We also have an amazing capacity 

to remember past experiences, and apply them to current and future problems. We also live in highly complex social groups, that 

offers us protection, but also access to mates, so when compared to many other species, you can see that human capacities are 

often very unique, and very few animal species can compare us in terms of the breadth and range of intelligent behaviour, that we 

display.  

When we compare our brain size, in absolute terms, to other animals, what we find is that human beings, do in fact, have larger 

brains than many other species. For example, our brains are much larger than dogs, cats, rodents, insects and birds. In comparison 

to these species, human beings display a much wider range of intelligent behaviour. However, when we start to expand the range 

of animals, to include much larger species, such as whales and elephants, what we quickly find is that human brains aren’t actually 

the largest. We actually come in behind much larger mammals. If it was simply a case of larger brains equals more intelligence, 

you’d expect much larger mammals to be more intelligent than humans. But, if it’s not the absolute size of the brain that indicates 

intelligence, we could instead measure the brain’s mass whilst controlling for the animal’s body size. In other words, if we take 

the size of an animals brain, and divide it by its body mass, then basically, this allows us to control for differences in body size 

across different species. In fact, this has already been done; if we take the log of a species’ average brain mass, and divide it by the 

log of the species’ average body mass, we’d arrive at what is known as the encephalisation quotient, or EQ. Essentially, this 

metric provides us with a way of quantifying the size of our brains, relative to body mass, to allow for comparison across species. 

When we express brain mass to body size, using this measurement, we find that animals with more intelligent behaviour, tend to 

have higher EQs, including mammals, of which humans are included, followed by birds, reptiles, amphibians and bony fish. 

Although, there are some problems with this metric, as animals such as chihuahuas, have a much larger EQ than humans, so while 

this view provides a useful way for understanding the relationship between body size, and intelligence, we need to look at the 

human brain, specifically, to better understand how it works.  

One of the big things that differentiates our brains, from other animals, is really our well-developed cerebral cortex. The cerebral 

cortex, is the outermost layer of the brain, that contains many of our higher-order abilities, such as thinking and language. We also 

have many structures below the cortex, which we refer to as subcortical structures, which are involved with motivational and 

emotional responses. These are really primitive processes, so it’s stands to reason that these would be located in the primitive 

structures, that are much more similar in other animals.  

Neuroscience Techniques  

One way to understand the association between brain and behaviour, is to investigate what happens when the brain is damaged, 

either accidentally, or intentionally. Accidental damage can include any type of physiological trauma, such as damage caused by 

disease processes, such as a virus or bacteria, or an unfortunate accident, such as soldiers who’ve sustained brain damage, road 

trauma, concussion or work-related accidents. One of the most famous illustrations of this, is Phineas Gage; Phineas Sage was a 

railway worker, and in 1848, he was the victim of an unfortunate accident, which involved explosives and an iron tamping rod. 
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Micro-Neuroanatomy – Week 5 
 

Intro to Neurons  

Neurons are the most fundamental unit in our nervous system. Indeed, our nervous system is comprised of between 10 and 100 

billion neurons. More importantly though, neurons are highly integrated, with each neuron estimated to being in communication 

with a 1000 other neurons.  

Our brain does comprise of another type of cell, called glial cells. There are different types of glial cells, that have different 

functions. Mostly, they are involved in providing nutrients to neurons, and structural support to the nervous system.  

Neurons can be classified in numerous ways, but the best way to think about them, is in terms of their function. At a broad 

functional level, neurons can be classified as three types: sensory neurons, motor neurons and inter neurons. Sensory neurons are 

those which transmit information from sensory receptors in the body to the brain for further processing. Motor neurons do the 

opposite; they are involved in transmitting information from the brain to muscles and organs in the body, with instructions on how 

to function. Sensory and motor neurons can be very long, sometimes spanning the entire length of your body. For example, a 

sensory receptor in your big toe is attached to a single sensory neuron, which travels the entire length of your body, from toe to the 

spinal cord, to your brain. By contrast, the third functional types of neurons are inter neurons; these simply transmit information 

from one neuron to another, and they make up the majority of the neurons in our brain.  

A prototypical neuron comprises of many parts. First, we have the cell body (soma), which is where all the important processing 

of the neuron occurs. When the brain works, this work is being done in the cell body. Inside the cell body is the nucleus, which 

contains all our DNA. Because of this, you can think of the nucleus and specifically the DNA, as the control house for all the 

instructions for how the neuron is structured and functions. Feeding into the cell body are the dendrites. The dendrites receive 

information from other neurons. The dendrites tend to be in communication with many other neurons; the complexity of this can 

be enormous, with hundreds to even thousands of communicative inputs from other neurons going into the dendrites of the one 

neuron. The cell body can also receive inputs from other neurons, just like the dendrites, so you can think of the dendrites and cell 

body as the place where a neuron receives inputs from other neurons. Extending from the cell body is the axon, with the area 

connecting the cell body to the axon being the axon hillock. The axon is responsible for transmitting electrical signals from the 

cell body through to the terminal buttons, which is where information is conveyed to other neurons. Most of the axon is covered 

by what is known as myelin. Myelin is a white, fatty substance, produced by some types of glial cells. An important function of 

myelin is to insulate the electrical signals that are transmitted through the axon. However, note that the entire axon is not covered 

in myelin; instead, it is interspersed by sections that are unmyelinated. These sections are called the nodes of Ranvier. Together 

with the axon hillock, the nodes of Ranvier are the sections of the axon, where an important process called the action potential 

occurs. The action potential is the process that propagates an electrical signal from the axon hillock to the end of the neuron, to 

allow information to be transmitted to the dendrites of the next cell.  

Notably, neurons do not interact with each other through direct contact. Instead, there is a tiny gap between the terminal buttons of 

the neuron and the dendrites of the next neuron. This gap is called the synapse, and this is where chemicals are released to 

communicate a new signal to the dendrites of the next neuron.  

Information transfers only one way through the neuron; it always travels the direction spanning the dendrites through the axon, to 

the terminal buttons. So, neurons only transmit information in one direction.  

Another way to classify neurons is based on their structure. A common way to do this is based on how many projections there are 

from the cell body. A unipolar neuron has one projection from the cell body, which can sometimes be a dendrite or an axon, 
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worth knowing and discovering. So, how can an animal locate the source of a smell? By sensing differences in the intensity of the 

smell and moving towards it. This involves moving typically the whole body or at least turning the head. Keep in mind here that 

we’re talking mainly about non-human animals. Humans are not typically good at locating smells. Also note that above 

description is very much biased towards land-dwelling animals. The fact is, there are land animals such as snakes who taste 

airborne molecules, and locate the object of origin with their tongue. And there are aquatic animals, such as sharks, for whom the 

smell-taste distinction is barely worth making, because all of the chemicals in question are dissolved in the same medium, that is, 

the water.  

The Body Senses  

The body senses are sensitive to a variety of energy sources. They are sensitive to mechanical energy, thermal energy and 

chemical concentration. There is no specialised organ for touch; only a diverse range of mechanoreceptors in the skin, that 

transduce pressure, vibration, stretch and texture. Specialised mechanoreceptor systems called proprioceptors within the muscles, 

tendons and joints, respond to the position, movement and strain experienced by body parts. The most important of these are (1) 

muscle spindle organs that sit within normal muscle, and respond to changes in the length of the muscle, and (2) golgi-tendon 

organs that sit within the tendons, and respond to the tension or strain within the tendon. Mechanoreceptors in the vestibular 

system detect the rushing of fluid in canals (these canals look like three loops). The fluid moves due to the movement of our 

heads, whereas other mechanoreceptors detect change in orientation in specially weighted hair cells; change that results from the 

change in the orientation of our heads. There is no specialised organ for pain; only nociceptors, in the form of free nerve endings 

in the skin, and throughout much of the body. These transduce tissue damage; they do it either as mechanical energy, or as 

chemical changes that result from the tissue damage, and this latter type can be referred to as chemoreceptors. We experience the 

activity of these nociceptors as pain.  

The spinal cord receives inputs from mechanoreceptors and proprioceptors, which it conveys to the somatosensory cortex for 

integration into what’s called a body matrix. But many signals from mechanoreceptors and proprioceptors, and also 

thermoreceptors, do not proceed to the brain at all; they’re solely utilised by the spinal cord, to generate automatic reflexive 

muscular responses to the stimulation. This is what we mean by the term reflex. The vestibular areas of the thalamus and cortex 

receive and process information about head movement and orientation, in order to better control body movement and gaze. Many 

diverse regions of the spinal cord, subcortical areas of the brain, and even cortical areas of the brain, process pain signals.  

Despite my best efforts to describe the body senses as a list of receptor types, uniquely tied to particular modalities, the reality is 

that perceptions usually reflect a complex interplay of multiple and diverse types of receptor.  

Many of the most important behaviours informed by touch involve no cooperation between or combination of sensory receptors. 

Indeed, they don’t even involve the activity of the brain at all. Reflexes are automatic responses to stimuli; they do not require the 

brain’s involvement. They take the form of behavioural reactions to changes in an environment. These reactions help us to 

respond quickly to the unexpected. For example, when you try to pick up something but it’s much heavier than you expected, 

when you inadvertently touch something that’s hot, when you stand on a platform that looks stable but is actually unstable, etc. 

Your bodies’ ability to cope with such surprises, by increasing the force you need to exert, by pulling your arm away or by 

maintaining your balance, doesn’t require any thought on your part, but its critical to your survival in a changing and surprising 

world. But less obviously, these reflexes also allow us to maintain constant behaviours despite the dynamic actions of our own 

bodies. For example, when you maintain eye-contact with someone, even as you turn your head away from them, or when you 

hold a cup of coffee stable while you walk up a flight of stairs, or turn and hold a doorknob as you walk through the open door. 

These reflexive systems are inherently low level sensory, yet they underpin some of the most complex and important behaviours 

that we carry out. Behaviours that enable us to remain still, balanced and responsive, despite our own movements through the 

environment.  
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is a fixed-ratio reinforcement schedule, for buying coffee at a particular shop, because the reinforcement happens after a consistent 

number of behaviour performances. Variable-ratio, by contrast, still relies upon the number of performances of the behaviour, but 

it isn’t a constant number of performances before you get another reward. The most obvious example of this exists in gambling 

behaviours; you don’t get a reward every time you gamble, and you don’t even get a reward every second, or sixth, or tenth time 

you gamble, but you don’t get rewards unless you’re gambling, even if you space it out over a longer time interval. Variable-ratio 

reinforcement schedules are particularly good at instilling extinction-resistant responses. In general, variability makes responses 

more resistant to extinction; if a reward is coming very reliably, and then it suddenly stops, that’s immediately noticeable, but if 

the reinforcer is intermittent and hard to predict when it’s coming next, then it’s going to take someone longer to realise that it 

isn’t coming back, and to stop performing the behaviour in hope.  

Advanced Conditioning and Social Learning  

In the first instance, it’s worth considering that these processes can be happening when you’re not even aware of them, and a 

reason for that is because of what we call secondary or higher-order conditioning. We’ve spoken exclusively so far, about primary 

or first-order conditioning; for example, in classical conditioning, a neutral stimulus becomes associated with an unconditioned 

stimulus and now it elicits a behaviour that’s comparable to the unconditioned response, but what we haven’t discussed is the fact 

that once that initial conditioning has taken place, we can make a pairing between that now conditioned stimulus and a new 

neutral stimulus, and have it too be conditioned to elicit that same response. A really good example of this, in your daily life is in 

advertising. Have you ever wondered why people spend so much money on getting celebrities to promote their products? At base, 

the logic is that you’ve developed a positive response to seeing that celebrity, and then you begin to pair that celebrity with the 

product that they’re selling. You might begin to have that same positive reaction to their product. You also see primary 

conditioning in advertising, in the use of sexualised figures in ads. They want you to have a physiological arousal in response to 

their product. This isn’t exclusive to classical conditioning; operant conditioning has similar processes, in the form of secondary 

reinforcers. If you have an ongoing or recent contact with children, in any sustained capacity, you might be familiar with the idea 

of a token economy. This is where you give kids something like stickers for doing the right thing, and then they can cash in these 

stickers for treats. Those stickers themselves aren’t rewarding; the kid can’t eat the sticker and feel good about it. Those stickers 

are only rewarding because they’re associated with other primary rewards, like ice-cream or outings. Secondary reinforcers are 

working on you every day, in the form of money; making you do things that you wouldn’t otherwise do.  

But even still, this is limited to some pretty basic associations. You can’t really learn to do anything that complex with these basic 

conditioning processes, can you? Of course, you can, and if anyone that’s raised a child or trained a dog, or watched more than 30 

minutes of online videos when they’re really bored, you’ve seen evidence of this. We can train some obscenely complex 

behaviours through operant conditioning; things like pigeons playing table tennis, or cats using toilets, or dogs retrieving beers 

from the fridge. More importantly, we use operant conditioning to train more than tricks and acting animals; operant conditioning 

is the foundation of working dogs training; for all manner of complex skills, like finding people after earthquakes, or detecting 

drugs, guarding blind people, or watching you if you’re going to have a seizure.  

Complex behaviours are made up of simple behaviours, and by reinforcing those component behaviours, then slowly making the 

reward condition more and more specific, that is not giving rewards for the simple behaviour, but only for those that are closer and 

closer to the ideal, we can eventually elicit and promote a very specific and complex behaviour. Shaping is the term we us to 

describe the whole process, and successive approximation refers to behaviours that are increasingly close to the target behaviour.  

Let’s argue, someone wanted a hypothetical student to learn to write an empirical report. They may break down the components 

involved, like finding journal articles, reading and understanding them, being able to describe them, using a citation and 

formatting style, like APA, and building an argument. Because you can’t make an argument without using evidence, they might 

start with finding an article and reporting on it, and reward the student, with praise or marks, for performing this. Then, they might 

get the student to perform a more complex task, like writing an essay; it’s not quite a lab report, but it’s closer, and they might not 

70 of 104



is through performing any well-learnt skill, such as riding a bike, or driving a car. Here, you’re using your implicit memory, to 

perform the actions that are needed, but without consciously thinking about them.  

We can also see the difference between implicit and explicit memory when we look at people who have impaired memory, such as 

people, who have amnesia. People who have retrograde amnesia, are unable to remember events that occurred before the illness or 

accident, that caused the amnesia. People who have anterograde amnesia, are unable to remember events that occurred after the 

illness or accident; in other words, they’re unable to form new memories. People who have anterograde amnesia, have impaired 

explicit memory, so that they’re unable to recall words from the list that they’ve just heard. However, they have intact implicit 

memory, so if they hear a list of words, and are later as to complete word stems, they can perform just as well as people without 

amnesia. This suggests that people with anterograde amnesia, can retain information. They just cannot consciously access it.  

Memory Formation, Retention, and Forgetting  

Where are our memories formed, and where are our memories stored, in terms of the brain? To answer this question, scientists 

look at damage to different brain regions, to see how that damage affects behaviour, in humans and also in animals. Researchers 

also look at brain scans, to see where activity is occurring, when people perform different memory tasks.  

Working memory involves a number of different brain areas, depending on the nature of the task. Using the visuospatial 

sketchpad, to form a mental image, activates some of the same areas of the visual cortex and other brain regions, that actually 

become more active when you’re looking at an image. Our frontal lobes, in particular, the prefrontal cortex, also play a role, in 

working memory. The frontal lobes become more active during tasks that involve working memory, and they seem be essential in 

central executive functions, such as when our central executive coordinates the subsystems of working memory. We know that 

when people have frontal lobe, it often impairs the central executive functions of their working memories, so that they’re unable to 

carry out complex, purposeful, and goal-directed actions.  

Multiple brain regions are also involved in our long-term memories. However, one of the most important areas involved in 

encoding certain types of long-term memories, is the hippocampus. People with anterograde amnesia, who cannot form new 

explicit memories, often have extensive hippocampal damage. It seems that the hippocampus helps to convert information, in our 

working memories, into long-term memories, and this gradual process is called memory consolidation, and it’s thought that the 

hippocampus plays an important role. Another area that’s important for memory formation, is the thalamus, which is the brain’s 

major sensory relay station. The thalamus can impair the encoding of new memories, and it can also affect our retrieval of old 

memories. Damage to the thalamus can affect people’s abilities to form new memories, so it can cause anterograde amnesia, and 

we also know that in some cases, damage to the thalamus can cause retrograde amnesia.  

Another area of our brain that is important in the formation and retrieval of memories, is the amygdala, which encodes 

emotionally-arousing aspects of stimuli, and also helps us to form long-term memories, for emotional events. Research has shown 

that most people remember emotionally-arousing stimuli, whether it’s photographs, or words, or videoclips, better than neutral 

stimuli. And damage to the amygdala, removes any advantage that the emotional stimuli have over neutral stimuli. So, in other 

words, people remember the two types of stimuli at the same rate.  

How are our memories formed? There are a number of chemical and physical changes, that take place in the brain, when we form 

a memory. The formation of memories occurs, when there is a series of biochemical events, that occur between and within various 

neurons, in our brains. Research with rats and other species of animals, suggest that synaptic changes may be the basis for 

memory consolidation. Here, neural pathways become stronger, that is, the synaptic connections are activated more easily, when 

stimuli are repeatedly paired together. The more times you pair throwing a rock to a sabretooth tiger running away, the stronger 

the synaptic connection in your brain, and the more likely it is, that you’ll retain this information later on.  

There are four main reasons why we forget information. The first is that information didn’t actually get into our memories in the 

first place. So, for example, if you met someone at a party and they told you their name, later on you might not remember what 
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Week 9 Focus Questions: 

 

Definitions and models  

1. What is intelligence? What is necessary for a behaviour to be considered intelligent? 

Piaget defined intelligence as ‘an evolving, biological adaptation to the outside world’. 

biological; indicates that there is some genetic basis to intelligence.  

evolving; it will continue to change over time.  

adaptation to the outside world; a key part of behaviour, that is intelligent, is that is adaptive. It involves a process by 

which an organism becomes better adapted to its environment. Being adaptive allows an organism or a person to cope 

with and adjust to novel situations. 

2. What are the components of Gardner’s model of intelligence? What are examples of behaviour that relate to each? 

Linguistic, logical-mathematical, spatial, musical, bodily-kinaesthetic, interpersonal and intrapersonal.  

3. What are the challenges of Gardner’s model? 

The components of intelligence cannot be measured.  

4. The CHC model is based on a statistical procedure, what is that procedure called? 

A factor analysis.  

5. What are the components of the CHC model? Provide examples of behaviours demonstrating each of them. 

Fluid intelligence is the ability to solve novel problems. Here, we see again that novelty is important when we think about 

intelligence. Crystallised intelligence is how we used learnt information and knowledge. Fluid intelligence is thought of as being 

more innate; a more inherited part of intelligence, whereas crystallised intelligence, is highly associated with education. 

6. What is “G”? Why do we include it in our conversation about intelligence? 

The “G” posits a general inherited factor of intelligence. 

7. What is an advantage of the CHC model over Gardner’s? 

Components of intelligence can be measured.  

Measuring Intelligence 

8. What is IQ? What does it stand for? 

IQ stands for Intelligence Quotient; this is the number used to represent a person’s reasoning or cognitive ability. 

9. Who came up with the first measures of IQ?  

Lewis Terman. 

10. What was the original method for IQ calculation called? How was it calculated? 

Early versions of this test used what was known as a ratio IQ. This is a ratio of the test taker’s mental age divided by his or her 

chronological age, and then multiplying it by 100. 
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Week 10 Focus Questions: 

 

Language as Human Exceptionalism 

1. What are some barriers to teaching animals language, and therefore understanding their capacity for it? 

Intellectual barriers.  

2. What are some uses of language other than communication? 

We use language, not only to communicate with other people, but to help us solve problems, share complex ideas, remember 

information, and even create new things. Language also serves as a mode of thought. We think and reason using language. 

3. What are some examples of non-human animal communication?  

Bees are able to communicate information to each other, and they achieve this by doing what’s known as a “dance”. 

4. In what ways are these examples different from human communication? 

We use language, not only to communicate with other people, but to help us solve problems, share complex ideas, remember 

information, and even create new things. 

5. How do humans and other animals differ in terms of the acquisition of languages? 

Human language and language learning is different. We learn language without even trying. Also, most humans speak, not one, 

but two or more languages. Also, we use language, not just to ask for things, but to share ideas and literally, just for the fun of 

talking. Last, humans can create infinitely long sentences, and we can say and understand things we’ve never heard before.  

Components of Language 

6. List and define each of the 5 components of language. 

A language’s phonology refers to its different sounds, and different languages have different sounds. But in addition to this, there 

are rules or conventions about individual sounds can be combined. 

Morphology is the study of words, and other meaningful units of language, like prefix and suffixes. 

Syntax is the study of sentences and phrases, or how people put words in the right order so they can communicate meaningfully. 

Semantics, most generally, is about the meaning of sentences. Someone who studies semantics, is interested in words and what 

real-world object or concept, words denote.  

Pragmatics refers to the social aspects of language, we use in our daily interactions with others. They include how we say things, 

rather than what we say. 

7. Generate examples of how contextual factors can affect the interpretation of language, what does this 

demonstrate? 

All languages possess varying phonologies, morphologies, syntaxes, semantics and pragmatics.  

 

8. In Chinese, the phrase “Two dogs” is made up of the number 2, a counter, and the word for dog; in English, it is 

the number 2, the word dog, and the suffix “-s”.  This difference is an example of what? 
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