Psy102: Introduction to Psychology

(1) Introductions

Stephen Want


Psychology is all about people. The main thing psychology tries to explain is whats the deal with human beings? We are quite odd in several ways. Humans live in a very unrestricted range of places unlike animals whose habitats are restricted. 

Humans radically modify and change their environments. 

Where did human beings' adaptability and power come from? 

-No real teeth, claws or brute strength
-No speed or even much to defend ourselves with
-We do have some neat physical features; opposable thumbs, upright posture, long legs, shoulders well adapted for throwing things.

Psychology is the scientific study of the mind and of bhvr. 

So what is Psychology?

The scientific study of the mind and of behaviour.

· An academic discipline – a major subject of scientific study in colleges and universities, aimed at discovering how the mind works and what determines how people behave.

· A profession – which applies the results of scientific study to the healing of individuals (adapting people to the world), making the world easier for people to function within (adapting the world to people), and the betterment of humankind.

So, Psychology is a science that tries to figure out how the human mind works, and ultimately, how it enables us to do all the remarkable things that we do. How do our minds enable us to think, taste, learn & remember, speak and do math. Why do we love, create music and art, build bridges and skyscrapers, and yet also hate, kill and destroy?

What will you (hopefully) get out of this course?

(1) To some extent, a better ability to analyse and predict behaviour, both your own and other people’s.

(2) Techniques to modify your own behaviour – ways of adapting to the world, and adapting the world to you, to help you, for example, to learn more effectively.

Some initial questions about psychology…

(1) Is Psychology really a science, like Physics, Chemistry and Biology?

(2) Isn’t Psychology all just ‘common sense’? (Aren’t we all really Psychologists, interested in other people and forming theories about how they work?).

(1) Yes. Yes, it is.

(2) No (and No).

What Psychology has in common with physics, biology and chemistry: The scientific method

(1) Observe some phenomenon.

(2) Construct a hypothesis regarding its cause. 

(3) Use the hypothesis to make predictions.

(4) Test the predictions with further observations and (repeatable) experiments.

(5) Modify your hypothesis to account for new facts.

(6) Repeat steps 3-5 until no discrepancies remain.

Psychology, biology, chemistry, physics: Applying the scientific method at different levels.

Psychology

(Humans and human interactions)

Biology

(Cells and cellular interactions)

Chemistry

(Molecules and molecular interactions)

Physics

(Particles, atoms and atomic interactions)

Isn’t Psychology all just ‘common sense’?

Psychology deals with people and their behaviour. We all know people. We’re all interested in how they behave. We all form ‘theories’…

…however, most of us never test them (using the scientific method). Psychology does.

“The purpose of psychology is to give us a completely different idea of the things we know best.” Paul Valéry

Testing our assumptions about how people work…

A common intuition -  “Beauty is in the eye of the beholder”

(1) When we test a large enough group of people, we find general agreement on who does, and who doesn’t have a beautiful face.

(2) This agreement crosses cultures. (cultures don't change perception)

(3) Even infants can tell who is beautiful.

Psychology says – “No it’s not! Actually, beauty is (to a certain extent) in the face of the beheld!”

Psychology is a science!

· So, rather than simply accepting something as true because it seems correct (intuition), or because it seems reasonable (logic), psychology requires evidence gathered from repeatable experiments (science).

· Psychology formalizes and then tests our assumptions about how people work, using data to decide between alternative hypotheses. It bases conclusions on data from experiments.

“Ooh, psychology, eh? So, can you read my mind then?”

· No – Psychology is not about finding out what people are thinking, but how the mind enables us to think (how minds enable us to learn language, for example). That is, Psychology helps us to find out how people are able to think, not what they are thinking about.

· Psychology is also about predicting behaviour (but, only in general, not in particular.) It is easy to predict the average responses of large groups of people. It is much harder to predict any one particular person’s individual response.

“Ooh, psychology, eh? Can you tell me what’s wrong with (me / my brother/ my sister / my father / my cat) then?”

· Clinical psychologists treat depression, anxiety, schizophrenia, etc.

· Counselling psychologists treat marital and family dysfunction.

These two groups make up more than half of all psychologists.

However, psychologists also come in other flavours.

Applied psychologists

· School psychologists

· Industrial/organisational psychologists -(selecting/training new recruits, improving morale, communication)

· Forensic psychologists (apply research to criminal justice and rehab systems)

· Human factors psychologists

Research psychologists

· Conduct experiments and collect systematic observations to discover the basic principles of behaviour and mind (on which therapy and application are based!).

· Many different kinds, including:

· Developmental psychologists

· Personality psychologists

· Social psychologists

· Health psychologists

· Peace psychologists

The relationship between research and applied psychologists

Research Psychologists

(Design studies, collect data, and try to work out how the mind works.)

Applied Psychologists

(Take the results of those studies and use them to help children learn more effectively, design better products, or help treat people who are experiencing mental health problems.)

The majority of your psychology professors will be either:

1) Research psychologists

2) Clinical psychologists (who have chosen to do teaching and research, as well as clinical work)

A rough guide to studying the mind (or mental operations).

(1) Ask people to report their impressions of how their minds work…


…some mental operations are not available to conscious awareness.

(2) Open up people’s heads and take a look at their brains…


…although progress is being made here, it is hard to directly observe how brain activity results in mental operations.

 (3) Ask people to perform tasks that vary in their demands and see how fast they do them, or how accurate they are, or otherwise take some measure of the ease with which they complete the task.

Tracing the evolution of psychological thought

Learning goals

(1) Explain the mind-body problem

(2) Explain differing viewpoints on the origins of knowledge

(3) Outline the development of the first scientific schools of psychology:

· Structuralism

· Functionalism

· Behaviourism

Two fundamental questions in psychology

· Psychology is the scientific study of the mind, the brain and of behaviour. How are these things linked? Is the mind separate from the body?

· How do minds acquire knowledge? Are we born as “blank slates” onto which experience writes, or are we born already “knowing” things?

The mind-body problem

· We all know that we think with our (physical)brains.

· But… is our mental life all the result of the activities of our physical brains?

· Moving an arm? The idea to move your arm?

· The solution to a complex problem?

· Your “stream of consciousness”?

· Feelings of pain, or love? Personality?

· What is the relationship between our mental activity and our physical bodies?

· Descartes (1596-1650) Believed the mind and body belonged to separate realms which interacted through the pineal gland. 

Descartes’ view

· So, in Descartes’ view, the physical body and the mental mind belong in separate realms.

· The mental mind is able to influence the physical body through the brain.

The mind is separate so the destruction/damage to the body won't cause harm to the brain. 

However, others had suggested that the brain/body and mind were more closely linked.

· Hippocrates (460-375 B.C.) – first suggested that abnormal behaviour was caused by physical problems of the brain and not spiritual possession. 

The beginnings of the modern view of mind and body

· Physiologists in the 1800s began to systematically document links between the nervous system and psychological effects.

· The case of Phineas Gage.

· Despite extensive damage to the frontal lobe of his brain (and the loss of his left eye), Phineas Gage survived.

· However, he was no longer himself…


Whereas before he had been “a shrewd businessman, with a well-balanced mind”, he subsequently became ”fitful, irreverent, indulging at times in the grossest profanity”. Became very impulsive; drinker eg. Had difficulty controlling these impulses.

· Phineas Gage’s case helped to convince people that the mind and brain were not in fact separate.

· The mind is “in” the brain and when the brain is damaged/ injured/ destroyed, so is the mind. 

The mind-behaviour link

· Modern psychologists believe there is no division between the mind and the body. The mind is a direct product of brain activity. -Learning (mind to brain), drugs (brain to mind), 

The origins of knowledge

· Plato (437-347 B.C.) – along with Aristotle, framed many of the questions that psychologists research today. “How do we learn and remember?” / “Where does ‘knowledge’ come from?”

· Aristotle (384-322 B.C.) – wrote about memory, sleep and the nature of sensation. Thought we were born as ‘tabula rasa’.

Where does knowledge come from? Are we born with some knowledge?

Nature / nativism or nurture / empiricism?

Nativists believe that we are born pre-programmed to know certain things.

Empiricists believe we have to acquire our knowledge through experience.

EG. babies have some background knowledge on the idea of gravity; items fall to the ground rather than float in mid-air. 

The development of Psychology as a science: Structuralism

· Wilhelm Wundt (1832-1920) – opened the first experimental psychology laboratory at the University of Leipzig.

Structuralism

Eg Water has 2 hydrogen atoms and 1 oxygen atom. He wanted to take our everyday experiences and see if they could be broken down into “molecules”. He did this by getting people to come into his lab and undergo a series of experiments. He did taste tests (asked them to taste something and deconstruct it into feelings, memories, faces etc) which came to mind. 

“Be as attentive as possible to the object or process that gives rise to sensation, and when the object is removed or the process completed, recall the sensation by an act of memory as vividly and completely as you can.”

· You cannot say what the object is (it tastes like grapefruit), or give a judgement of it (it was disgusting).

· Problems with introspection as a means of acquiring knowledge.

      1.   Introspection is necessarily subjective; what I experience may not be the same as

            what you experience

2. concentrating on the nature of and experience may change that experience.

3. By dissecting a sensation into its components, we may miss something essential about that experience. 

4. Does knowing the basic elements of something really amount to knowing it?

The structuralists had some successes:


Salty, bitter, sweet and sour

Umami- “savouriness” full bodied proteiny taste.

The development of Psychology as a science: Functionalism

· William James (1842-1910)

· Functionalism

Argued that trying to understand the mind is like trying to understand what a house is made of by just looking at the outside of it; missing fundamental parts. 

Not ‘what is conscious experience?’ but ‘what is the purpose of that experience?’

· Functionalism was heavily influenced by Darwin’s thoughts on evolution – in what ways do our conscious experiences help us to survive and prosper and pass our genes to the next generation?

· What is the function of the experience of pain? (pain helps us to avoid doing things that would otherwise cause tissue damage. Eg turning ankle gives an immediate sharp pain which forces you to take the weight off your foot in order to prevent the damage. The continuous pain is a signal that the ankle needs healing) “Congenital analgesia”-the absence of feeling pain. By the time they reach their teenage years they develop arthritis and similar problems. 

· What is the function of other experiences? 

The development of Psychology as a science: Behaviourism

· Watson (1878-1958)

· Behaviourism

The proper object of scientific study is observable behaviour, not the mind (which cannot be directly observed).

· B(urrhus) F(rederick) Skinner (1904-1990)


Albert and the rat.


Albert was conditioned to fear the rat.

Every time Albert interacted with the rat, there was an unpleasant consequence, such as a loud noise. (crashing pots and pans above albert's head) 

US (loud noises → UR(fear)  --- US (loud noise( paired with CS (rat) --- CS (rat → CR (fear)

Classical conditioning. Eg. mentioning something that we have neutral feelings about and pairing it with another thing we have feelings about will cause one to associate those feelings with the neutral object. 

1880 Structuralism

1890 Functionalism

1900s – Behaviourism 

Sigmund Freud (neurologist) -studied nervous system but came to believe that many of his patients physical disorders where psychological in origin. 

He became very interested in psych disorders- invented psychoanalysis. Built whole model of the way the human mind works- built it entirely off of people who had difficulty or some kind of problem, did not study normal people. Instead of focusing on bhvr itself he focused on :unconscious determinants of bhvr” 

Mind is like iceberg- floats with 1/7th of its bulk above water – 

The unconscious part of mind determines our behaviour rather than the small conscious part. 

 (Introspection is no good because it is too subjective)

Freud rejected introspection

The development of Psychology: Psychoanalysis

· Sigmund Freud (1856-1939)

· Psychoanalysis

Concurrent with behaviourism, but very different from it. A focus on ‘unconscious determinants of behaviour’.

"The mind is like an iceberg, it floats with one-seventh of its bulk above water" 

Dream analysis 

· Wish fulfilment – “My youngest daughter, then nineteen months old, had had an attack of vomiting one morning and had consequently been kept without food all day.  During the night after this day of starvation she was heard calling out excitedly in her sleep: ‘Anna Fweud, stwawbewwies, wild stwawbewwies, omblet, pudden!’” (unconsciously dreaming about food)

Freud says all dreams in some way are wish-fulfilling. 


Dreams are often symbolic – the urges lurking in unconscious are very threatening- desires down there that are dangerous and not wanted to be confronted. 


Freud and “the museum of excrement”

Dreams he is wandering through museum. He comes across a chair (which had been given recently to him by one of his patients) the only difference is in the dream the chair had a hole in it and it was used as a toilet. He pees on the seat (cleaning all the feces down by peeing on it). 

· Freud interprets this as a ‘sign of greatness’, that frees him from ‘grubbing about in human dirt’.


However, other interpretations are possible.

· Free association

· Slips of the tongue (when you mean to say one thing and end up saying something completely dif.)


"Freud gave five pubic lectures there." (this person must have sex on their mind and maybe they want to have sex with Freud- thinking about him) 


“This must be the sheep-chopping area.” (freud would say she was thinking about murdering farm animals)


Although slips of the tongue may sometimes reveal what’s really on our minds, this certainly does not apply to all such slips. Most slips are because of similar sounding words or syllables. 

The development of Psychology: Psychoanalysis

· Although Freud had a big impact on Psychology and is one of the figures most commonly associated with it, the majority of psychologists have rejected psychoanalysis as grossly unscientific.


 "I am actually not at all a man of science, not an observer, not an experimenter, not a thinker. I am by temperament nothing but a conquistador--an adventurer, if you want it translated--with all the curiosity, daring, and tenacity characteristic of a man of this sort." 

Understanding the modern focus of psychology.

Learning goals

(1) Explain what it means to adopt an eclectic approach to psychology.

(2) Discuss the origins and premises of the cognitive revolution.

(3) Describe recent developments in neuroscience.

(4) Explain how natural selection contributes to the evolution of the adaptive mind.

(5) Explain the role of culture in modern psychologists’ thinking.

Eclecticism

· Modern psychologists integrate many ideas from different perspectives.

· No single over-riding theoretical perspective. (incorporate a lot of info from a variety of perspectives) 

· In addition to ideas and methods already discussed modern psychology includes:

The cognitive perspective (focuses on the cognitive processes involved in learning as well as how the brain works.)

The biological perspective (A psychological approach that emphasizes bodily events and changes associated with actions, feelings, and thoughts.)

The evolutionary perspective (Interest in the role a physiological structure or behavior plays in helping the organism adapt to the environment)

The cultural perspective (The complex set of meanings, attitudes, values, and ideas belonging to a cultural group.)

The mind as a computer

Input =shapes and patterns (eg puzzle pieces-straight edged)

information processing (we process info in similar ways as a computer does) 

Hardware of comp =hardware of brain (neurons, brain cells)

Software on comp such as programs =software on brain cells such as mmry strategies

output = failure 

The cognitive revolution/perspective

-In the 1950s, psychology begins to study mental processes such as thinking, learning, remembering and reasoning again, moving on from the focus on just behaviour

-Spurred on by the development of research techniques that allow inferences about mental processes.

Developments in biology

Developments in methodology also allowed psychologists to examine the biological mind in action.

The hardware of your brain is an electrochemical system- somewhat chemical as well.

Single-cell recording

Heart rate

Blood pressure

Respiration

Pupil dilation

Skin conductance (measure of how sweaty you are)

Stress hormones 

ERPs (recording electrical activity that happens in your brain when you think about things)

fMRI (magnetic resonance imaging; put into scanner tracking where blood in your brain goes to.) Blood changes where it goes in your brain depending on the task.

Psycho-physiological methods

Depth perception 

Are children born perceiving 3D or do they learn to? 

The visual cliff- originally an observational measure. 

Put babies on ledge of a cliff – tried to get babies to go either the safe or dangerous side. Would children crawl across the cliff? If they do, they cannot perceive the depth. The babies who are used to crawling refused to go over the cliff because they perceived the depth. However babies who have just learned to crawl happily crawl over the cliff. 

Why? Psychologists figured this out by looking at heart rate. - there is a connection between heart rate and what you experience-- 

Heart rate increase=fear

Heart rate decrease=interest

· Campor, Langer & Krowitz (1970)

Tested 6-week-old infants. Placed them on the shallow and deep sides.

Found that babies heart rates went down when placed over the deep side.

They do perceive the difference but have not learned to be afraid of it yet – haven't had enough experience crawling around and falling off things. 

Brain biochemistry

Certain psychological problems have a basis in imbalances in the natural chemicals of the brain.

Depression- reliable relationship with chemical in brain called serotonin. People who experience major depression have altered rates of serotonin. 

Serotonin is related to sleep, sex drive, loss of appetite (which are symptoms of depression) Also explains why exercise helps depression- regulates levels in brain 

Evolutionary basis of behaviour

Our minds have been (and continue to be) shaped by evolution, such that we can solve certain problems that have arisen repeatedly in the past, more easily than others. 

We are more logical thinking about people than we are thinking about abstract problems. 

A C 24 17 (Q1. If there is a vowel on one side, there must be an even number on the other) (Q2. If the person is drinking Alcohol, they must be 19+)

The importance of culture

· The environment you live in is, in part a result of the culture you live in – the shared values, customs, and beliefs of your ethnic, geographic, socio-economic, political, religious or sexual group.

· Modern psychology recognises the role that the environment plays in shaping minds and behaviour, both similarly within groups and differently between groups.

How does culture affect thinking?

· In all languages, the number names from 1-10 must be learnt by rote.

· However, some languages, but not English, then go on to take advantage of the base-10 number system in naming higher numbers.



English


Chinese



Eleven


“Ten-one”



Twelve


“Ten-two”



Thirteen

“Ten-three”



Twenty-one



· Miller et al. (1995) – Investigated early mathematical competence (counting) in US and Chinese children.

· Miller et al. (1995)


The differences between Chinese and American children came in the 10-20 range.


Over 90% of children in both countries could count to 10, but only 48% of American children could count to 20, compared to 74% of Chinese children.


This “head-start” may contribute to later differences in mathematical ability between Chinese and American children.

Freudian Psychoanalysis

To begin with, children are all ID. Primitive drives and instincts run the show-come from our animal urges (in the ID). Such as eating, drinking, sexual urges. Infants fuss and cry until their urges are met. 

ID is largely unconscious. 

As children age, the Ego develops to find ways to satisfy the ID's desires without relying on others. As child ages, ego gets stronger and stronger- learn to satisfy the urges in a rational way. 

Freud's view of the mind

Around 3-6, you develop the superego – all the moral rules on what you are and aren't allowed to do. 

Ego comes about a process called the electro-complex.

All young boys come to a way of thinking of resolving their sexual urges. The ego hits upon a solution- the urge is focused on mother. All young boys think that if their sexual urges are found out by their fathers, they will be castrated. Freud argues that the way this is resolved is that the child gives up the sexual urge for the mother and instead tries to become like the father, and follow their values and moral rules. 

Girls also undergo a similar experience- all girls between 3-6 want to sleep with their dads. However they become afraid of their mothers and the consequence. Because girls have less a fear of their mothers, the process doesn't work as well and therefore women end up less moral than men.

Whats wrong with Freud's theory?

Parsimony; Freud's theory should predict that men will report having felt sexual feelings towards their mothers between 3-6. 

Men don't report such feelings- 

1. Men had such feelings but repressed them deep into their unconscious for fear of castration from their fathers

2. Men never had these feelings in the first place

Freud's theory also failed to satisfy the criterion of testability/falsifiability. For instance, it is hard to test the idea men repressed the memory of having sexual feelings for their mothers hidden deep within their unconscious.
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(2) The tactics of Psychological research

Stephen Want

Overview

· The basics of the scientific method.

 * 
Parsimony (we like to make our theory as simple as possible-the simpler 
explanation is the most favoured explanation)

· Testability/Falsifiability (to have a good test of the theory, it must be set up to be testable as being either right or wrong) (Any theory that you can test runs the risk of being wrong) (However, without the capacity to test a theory you can never know if it is right or wrong).

· Observing behaviour/collecting data

· Pitfalls of observation and survey data.

· Correlational research.

· What correlations can and cannot tell us.

· The experimental method.

· Dependent and independent variables. Some basic statistics.

· Random assignment and experimental controls.

The scientific method

(1) Observe some phenomenon.

(2) Construct a hypothesis regarding its cause. 

(3) Use the hypothesis to make predictions.

(4) Test the predictions with further observations and (repeatable) experiments. The test must be potentially able to falsify your hypothesis.

(5) Modify your hypothesis to account of new facts.

(6) Repeat steps 3-5 until no discrepancies remain.

Principles of the scientific method

· Parsimony

· a good theory builds on existing research and invokes as few new concepts as possible.

Principles of the scientific method

· Falsifiability

· A good theory must be testable.

· Any theory that you can test runs the risk of being proven wrong.

· However, without the capacity to test a theory, you can never know if it is right or wrong!

Freudian Psychoanalysis

To begin with, children are all Id. Primitive drives and instincts run the show. Infants fuss and cry until their urges are met.

As children age, the Ego develops to find ways to satisfy the Id’s desires without relying on others.

Freud’s view of the mind

· According to Freud, between 3 and 6 years, boys’ sex instinct focuses on the mother.

· Fearing castration from father if discovered, boys repress these urges and identify with their fathers, taking on board the fathers’ values as the superego.

What’s wrong with Freud’s theory?

· Parsimony

Freud’s theory should predict that men will report having felt sexual feelings towards their mothers between the ages of 3 and 6.

Men do not report such feelings…


(1) Men had such feelings but have repressed the memory of them deep into their unconscious for fear of castration from their fathers.


(2) Men never had such feelings in the first place.

Principles of the scientific method

· Aims of scientific psychology

· To describe, predict and explain aspects of human behaviour and mind.

· Converging evidence


The scientific method very rarely produces a “definitive experiment” that conclusively “proves” a hypothesis.

· For the vast majority of studies, alternative explanations are possible, and most methods have weaknesses and can be criticised in certain ways.

· Instead, scientists look for converging evidence, from many different studies, using many different methods, to support their hypotheses.

Overview

· Observing behaviour.

· Pitfalls of observation and survey data.

Observing behaviour: Descriptive research

Learning goals

(1) Outline the goals, techniques and challenges of descriptive research

(2) Describe how psychologists conduct naturalistic research.

(3) Explain the strengths and weaknesses of case studies.

(4) Explain the advantages and limitations of surveys.

(5) Describe the purpose of psychological tests.

(6) Be able to produce statistics that summarise and help interpret data.

Defining the concept under observation.

· Concept to be investigated

· The operational definition is the concept defined in an easily measurable way.

(1) Observation

(2) Self-report (survey)

(3) Standardised testing

a)Operational definitions of aggression: number of times a child hits, kicks, or pushes another.

b)Self-/parental/teacher reports of the above. 

Potential problems with observation

· Reactivity – when an individual’s behaviour changes, as a reaction to being observed.

If by observing behaviour, you change it, then the behaviour you are observing is not representative of that behaviour under ‘real life’ conditions.

· External validity – how representative of ‘real life’ your observations are. Do your observations really reflect the behaviour you are hoping to observe?

Potential solutions to reactivity

(1) Hidden observations -potential problem; is it ethical? 

(2) Participant observation
(3) Indicators of behaviour – bruises, cuts 

Surveys

· Sample reported behaviour or opinions from many people:

· How aggressive are you/is your child? Very/ Somewhat/Not at all. 

· How important do you think Psychology is? What about Biology/ History/ Philosophy?

· Surveys are a very useful way of gathering a lot of data from people in a short space of time. Nowadays, surveys can be posted on-line and data is even easier to collect.


However, there are limitations…

Representative samples

· Suppose I am interested in peoples’ perceptions of the importance of Psychology compared to other subjects.

· The population I wish to study is “all human beings”.

· However, clearly I can’t distribute my questionnaire to every single human being on the planet.

My sample is “everyone in this room who agreed to fill out the questionnaire”.

Is my sample representative of the population?

Representative samples

Everyone alive on planet Earth → All Canadian undergraduates → All Ryerson undergraduates → Taking a psychology course → All people in this room → who are willing to fill out the questionnaire. 

Other issues with survey data

· Surveys rely on self-report 


E.g. “How aggressive is your child?” Very/Somewhat/Not at all

· People may not answer truthfully (social desirability effects), or they may not answer accurately (memory is not perfect, nor is our ability to predict our own behaviour).

· Answers to surveys depend on how questions are asked:


E.g. “In the last six months, how often has your child punched, kicked, or threatened another child?”

· Answers to surveys depend on how questions are asked:


“I oppose raising taxes.”


“I would be willing to pay a few extra dollars in taxes to provide high-quality education to all children.”

Psychological tests: Assessing individual differences

· Intelligence tests. E.g. Wechsler Adult Intelligence Scale

· Verbal: Information, digit span, vocabulary, arithmetic, comprehension & similarities.

· Performance: Picture completion, picture arrangement, block design, digit symbol & object assembly.

· Gives a global IQ score, as well as separate verbal and performance scores.

· Achievement tests 

· Assess the current level of knowledge or competence in a particular subject. E.g. a reading, writing or mathematical test.

· Aptitude tests (not what you have already learned, but your potential)

· Measure a person’s potential for success in a given profession or subject of study. E.g. SATs.

· Neuropsychological tests (designed to detects signs of cognitive impairment)

· Assess the effect of various kinds of brain damage on cognitive performance. E.g. Vision.

· Visual neglect

· Damage to the right parietal lobe can cause the neglect of the left side of space (nothing wrong with their eyes-but causes them to just end up ignoring it)

· Personality tests

· Neuroticism (Emotional Stability)

· I get stressed out easily

· My mood changes frequently

· Extraversion (Introversion)

· I am the life of the party

· I feel comfortable around people

· Openness to experience (Closedness to experiences)

· Have difficulty with abstract ideas

· Agreeableness (Disagreeableness) 

· I have a soft heart

· I am interested in other people’s problems

· Conscientiousness (Lack of conscientiousness)

· I am always prepared

· I pay attention to details

Psychological tests: Assessing individual differences

Intelligence tests were used extensively in the US during WWI to place men in different positions within the army. Can be used to address basic research questions (e.g. does IQ change over time, or is it stable from childhood to adulthood?)

Problems with standardized tests:

· Do not exist for every concept we might be interested in (standardized test for aggression?).

· Expensive and time-consuming to construct (must be “standardized” on a large sample and must be shown to be reliable and valid).

· How do we know that they are valid? Do IQ tests assess everything that we might want to call “intelligence”? Is personality completely described by various amounts of the Big 5 traits? (These are questions you will address if you take Psy202!)

Overview

· Correlational research.

· What correlations can and cannot tell us.

Predicting behaviour: Correlational research

(1) Define correlation and discuss how correlations can be used to predict behaviour.

(2) Explain why correlations cannot be used to explain behaviour. (Why correlation is NOT causation!)

Predicting behaviour: Correlational research

Assess the degree of relationship between two variables.

Lets say we find a perfect positive correlation between Hours of Violent TV and Aggressiveness; this means that increase of violent TV leads to an increase of aggression. (positive correlation - r=1)

The opposite would be the one who watches the most violent tv is actually the least aggressive. (negative correlation – r=-1)

The results could also have no correlation. r=0 

Correlation sizes; the stronger the correlation, the stronger the relationship (bigger trend) 

Correlations allow for predictions. Eg height and weight. The stronger the correlation, the more accurate the prediction will be.

Correlation is not causation!

Chicken and egg problem.

-direction of causality problem (eg violent tv and aggression could go both ways) 

Third variable problem.

There could be a third variable which causes these two variables to occur. EG Parental attitudes to violence-- if the parents are permissive to violent tv and aggression, then it will lead to this behaviour. On the other hand, strict parents will not allow any violent tv or aggression in their children. 

Its impossible to tell from a correlation if one or the other is going on, or if both are going on because of a third variable. 

No. of fire engines present vs amount of damage caused by fire. 

THIRD VARIABLE PROBLEM – Size of fires 

Eg Reading ability vs shoe size - 3rd variable is AGE

Just because two things are significantly related, we cannot say that one causes the other.

Overview

· The experimental method.

· Dependent and independent variables. Some basic statistics.

· Random assignment and experimental controls.

Determining why behaviour occurs: The experimental method

(1) Identify independent and dependent variables.

(2) Explain experimental control and how it allows the determination of causality.

(3) Identify the problems created by expectancies and biases and explain how to avoid such problems.

(4) Describe the key issues regarding generalising the results of an experiment.

Determining why behaviour occurs: The experimental method

Taking one of the variables and causing a change in it. 

· In order to move beyond describing and predicting behaviour, and to be able to explain behaviour, psychologists must use the experimental method.

· The key feature of the experimental method is that one of the variables that predicts behaviour is directly manipulated by the experimenter.

Independent and dependent variables

· The independent variable – The aspect of the situation that we manipulate. It must have two or more levels (i.e. we must be able to vary it) in order to create two or more conditions.

· The dependent (or outcome) variable – The aspect of the situation that we observe and measure.

· Manipulating the level of the independent variable should cause changes in the dependent variable.

Independent and dependent variables

· Boyatzis, Matillo & Nesbit (1995) – Studied a group of 5- to 11-yr-olds. The control group watched nothing. The experimental group watched violent television (MMPR)

· All the children were then let out to play. The number of acts of violence that they conducted was counted.

Independent and dependent variables

· The independent variable here is: Watching violent television (MMPR)

· The dependent variable here is: Aggression in the playground 

Statistics: Summarising and interpreting data

0, 2, 5, 12, 5, 1, 2, 0, 1, 2

Mean = (0+2+5+12+5+1+2+0+1+2)/10 = 3

0, 2, 5, 12, 5, 1, 2, 0, 1, 2

Mode = the most frequent response = 2

0, 0, 1, 1, 2, 2, 2, 5, 5, 12

Median = the middle score when arranged in rank order = 2

Measures of central tendency

0, 2, 5, 122, 5, 1, 2, 0, 1, 2

Mean = (0+2+5+12+5+1+2+0+1+2)/10 = 14             very easily affected by extreme data

0, 2, 5, 122, 5, 1, 2, 0, 1, 2

Mode = the most frequent response = 2                   +median give better sense of data

0, 0, 1, 1, 2, 2, 2, 5, 5, 122

Median = the middle score when arranged in rank order = 2

Measure of variability

· How much do the individual measurements differ from one another?

0, 2, 5, 2, 5, 1, 2, 0, 1, 2

2, 2, 2, 2, 2, 2, 2, 2, 2, 2

· In this case, the means, medians and modes of the two sets are the same.

· A commonly used measure of variability is the ‘standard deviation’, the average extent to which scores vary from the mean.

Measure of variability

· How much do the individual measurements differ from one another?

0, 2, 5, 2, 5, 1, 2, 0, 1, 2

2, 2, 2, 2, 2, 2, 2, 2, 2, 2

· The variance of the 1st set  = 2.8

· The variance of the 2nd set = 0

· The standard deviation of the 1st set = 1.67

1. The standard deviation of the 2nd set = 0

ST DEV gives an indication of how much these numbers differ from one another.

Inferential statistics

(1) How likely is it that the data we have are representative of some larger population?

(2) How likely is it that the relationships we found in the data were there by chance?

The calculations are based on three factors:

(1) The size of the observed difference.

(2) The amount of variability with the different groups.

(3) The size of the groups.

Independent and dependent variables

The control group committed 6 aggressive acts per hour.

The experimental group committed 40 aggressive acts per hour.   

Mighty Morphing Power Rangers 

· Boyatzis, Matillo & Nesbit (1995) –

The experimental group committed 7x as many aggressive acts as controls.

A typical aggressive act by controls was taking away another child's crayon.

A typical aggressive act by the experimental group was a flying karate kick. 

Not only a quantitative difference, but also a qualitative difference. 

Experimental control

1. To be able to say that the manipulation of the independent variable caused the observed difference in the dependent variable, we need to be sure that the independent variable was the only thing that differed between the experimental and control groups. 

There must be no confounding variables! Confounding: anything that differs between control group and experimental group that isn;t the independent variable. Confuses our understanding of the experiment.

· We need to ensure that there are no confounding variables in our experiment.

Confounding variables

· Is there a confounding variable (i.e. something else that differs, besides exposure to TV violence) in the MMPR study?


Experimental group

Control group

Violence



No violence

Excitement 



No excitement 

Should provide the control group with an exciting TV show which has no violence.

Violence



No violence

Excitement



Excitement

INTERNAL VALIDITY- no confounding variables. Its not just something that differs between two groups, but something that differs and also provides a factor of the change in an experiment. Complicate or confuse us. 

Random assignment

· Another potential confound is that our two groups of children may have differed in their initial levels of aggression.

· Pre-tests can equate groups to begin with


Experimental group
     Control group

    Aggressive children 
   
    Peaceful children 

Make sure to mix up the groups with children who have different levels of aggression. Also must not differ in gender, etc. 

Random assignment

· With random assignment, each participant must have an equal chance of being assigned to each of the groups.

Expectancies and biases in experimental research

· Expectancies:


(1) Participant


(2) Experimenter

(1) Participant expectancies – suppose I divide you, at random, into two groups. I give half of you an experimental drug thought to increase memory and attention. To the other half, I give nothing.

Expectancies and biases in experimental research


Experimental group

Control group

Expect to do better


Expect no change

Expectancies

1 Participant

2 Experimenter

1. participant expectancies – suppose I divide you, at random, into two groups. I give half of you an experimental drug thought to increase memory and attention. To the other half, I give nothing. 

Dealing with participant expectancies

· A ‘Single-blind’ study: In a single-blind study, the participants are ‘blind’ to the condition that they are in. They do not know whether they are in the experimental group or the control group. They may even be unaware of the true purpose of the study!

· However, the experimenter also has expectancies about the behaviour of the participants!

Experimenter expectancies

· An experimenter who knows which groups participants are in may bias the results, either intentionally, or even unintentionally.

Dealing with experimenter expectancies

· In a ‘Double-blind’ study, neither the participants nor the experimenter know who is in which condition.

· Obviously, we need some record of who has had the experimental and who has had the control treatment, but the experimenter ought not to be aware of who is who when s/he is observing and measuring the dependent variable.

The power of expectations

· Rosenthal & Jacobson (1963)


Gave children an intelligence test at the beginning of the school year.


Told teachers that the test was an aptitude test and that some students scored in the top 20% and were about to “bloom” academically.


In reality, “bloomers” were selected at random.

· Even though they had been of the same level of intelligence at the start of the study, “bloomers” showed greater gains in IQ than non-bloomers when tested at the end of the year.


Leading teachers to expect some children to gain intellectually, created a self-fulfilling prophecy.


Expectations can be powerful things!

Generalising experimental conclusions

· Excluding expectancies and setting things up so that only the independent variable differs between the experimental and control groups often requires us to create ‘unusual’ situations, which threaten the experiment’s external validity.

· For instance, in the MMPR study, it is highly unusual for children to watch television at school and this may have affected the results.

· One common concern is the use of undergraduates in experimental research.


To what extent are undergraduates representative of the general population?
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Define correlation and discuss how they can be used to predict behaviour 

Overview

· Neurons: The building blocks of the brain. (info processing units)

· Structure.

· Function: action potentials and neurotransmitters.

· Drugs and the brain.

· Communication networks, reflexes and plasticity.

· The peripheral nervous system.

· The structure of the brain

· Studying structure, the hind-, mid- and fore-brain, the lobes and hemispheres of the brain.

The central (CNS) and peripheral (PNS) nervous systems.

· CNS = brain and spinal cord.

· PNS = network of nerves that connect the CNS to the rest of your body.

Overview

· Neurons: The building blocks of the brain.

· Structure.

· Function: action potentials and neurotransmitters.

Communicating internally: Connecting world and brain

(1) Describe the basic structure of neurons and the three major kinds of neurons.

(2) Explain how information is transmitted along a neuron and from one neuron to another.

(3) Outline how neurons work together in communication networks.

The neural structure of your brain.

· Your brain is made up of a network of roughly 100 000 000 000 neurons. 

Sensory (afferent) neurons: Take info from outside world in some form and turn them into electrochemical signals your brain processes

Interneurons: pass electrochemical neurons between each other. A neuron that transmits impulses between other neurons, esp. as part of a reflex arc.

Motor (efferent) neurons: neurons that carry messages from the spinal cord or brain to muscles or glands.

Glial Cells: (10-100x) support network for neurons. Do all sorts of jobs for support. Act as placeholders (keep neurons in right places), nutrient and oxygen suppliers, insulators, housekeepers. 

What else?

· Glial cells

(1) Place-holders.

(2) Nutrient and oxygen suppliers.

(3) Insulators.

(4) House-keepers.

Neurons come in different shapes and sizes, but all have the same purpose.

Dendrites: info receiving parts of neuron

Soma: coordinates and integrates info from dendrites and decides whether or not to pass on its message. 

Axon: part where message travels down. Generally end in terminal buttons which then gets sent to other neurons. 

Neural transmission: The electrochemical message

· Information is received via the dendrites.

· That information is processed in the soma. The soma sums the total excitatory and inhibitory input it receives and if the excitatory input is above a certain threshold, the soma generates an action potential.

· That action potential travels down the axon to the terminal buttons, where it stimulates the release of chemicals that travel to the next neuron.

Synapse: small gap between where terminal button of one neuron ends and the dendrite of another neuron begins. 

When cell is positively charged by 40+ millivolts, the axon is activated. There are channels for neurotransmitters, [like keys] which are designated for specific chemicals eg just Na. It must get all 100% of the signals to fire; it won't send partial signals. Eg putting 25cents in a machine that requires $1. 

After a neurotransmitter has been there for awhile, enzymes shut it down. 

The resting potential.

· The electrical charge possessed by neurons, in their ‘resting’ state.

· Selectively permeable cell membrane

· The sodium-potassium pump

Generating action potentials

· Depolarisation and Hyperpolarisation

· Action potentials are ‘all-or-nothing’.

· They only happen once sufficient stimulation is achieved.

Action potentials…

…are fundamentally the same, regardless of the ‘message’ they carry.

Coding the intensity of the stimulus.

· Although action potentials are ‘all-or-nothing’, the neural system can code for intensity by the frequency of action potentials.

Neurotransmitter: The chemical messengers.

· When the action potential reaches the terminal buttons, it triggers the release of chemicals into the synaptic cleft.

What neurotransmitters have been identified in the brain?

· Acetylcholine – A major neurotransmitter in both the CNS and PNS. (May play a role in Alzheimer’s disease.) ;plays a role in memory

· Dopamine – Acts mainly on inhibitory receptors, helping to create smooth muscle movements. (Plays a role in Parkinson’s disease.)

· Serotonin – Another neurotransmitter that acts mainly on inhibitory receptors. (May play a role in schizophrenia and obsessive-compulsive disorder.)

Overview

· Drugs and the brain.

Drugs and the brain.

1. Chemicals we ingest may affect the electrochemical signals of the brain in three main ways:

Adenosine: inhibitory receptors – inhibits your brain. It slows down receptors to prepare brain for sleep.  Packets released to terminal buttons. 


(1) Agonists – act on the body in the same way as the brain’s natural neurotransmitters. (nicotine)


(2) Antagonists – oppose or block the action of the brain’s natural neurotransmitters.


(3) Neuromodulators – act to enhance the action of the brain’s natural neurotransmitters. (somehow change the way neurotransmitters work)

Curare: an antagonist

1. Curare blocks the action of acetylcholine.

With the receptors for Acetylcholine blocked, muscles, including the diaphragm cannot be stimulated.

2. AGONIST: Acetylcholine acts in an excitatory way to activate muscles. (excites neurons, makes them send on signals) -nicotine essentially the same thing as acetylcholine but short circuits the system. So normally, a system that works on acetylcholine, in the terminal buttons in the axon buttons, then have the receptors that receive. What happens when you smoke a cigarette is that you get nicotine into the fluid in the synapse, and nicotine is shaped in a very similar way as acetylcholine, and once it gets into the synapse, no message has actually been sent by the neuron but you've now artificially created a signal, because it's a similar shape it also opens the channel, and generally makes sodium enter the cells in your brain. Nicotine is agonist of acetylcholine. 

ANTAGONIST 

Caffeine works as an antagonist. 

adenosine – generally inhibits your body, works on inhibitry process. It slows down your mental activity to prepare you for sleep, what this is doing is allowing chloride to come into the brain and potassium to come out of the brain. Body tells you to go and sleep by releasing adenosine. 


Caffeine stops adenosine from inhibiting. Caffeine works because it's a similar but not exactly the same shape as adenosine. This leads it to bouncing around and it fits onto the channel, blocking it. Then, when adenosine comes along it has nowhere to go because the caffeine molecules are blocking. Keeps you awake because it stops adenosine from slowing you down. Takes a long time to get rid of caffeine in system. Half life of caffeine is 6 hours.

One of the jobs of acetylcholine is to excite your muscles (motorneurons)-if the action of acetylcholine is blocked from these neurons, you are unable to move your muscles. They will sit there on the receptors that are blocked. 

Curare Poison - Paralyzes people, blocks muscles of diaphragm from moving and they can't breathe so they suffocate. (acetylcholine is blocked, so diaphragm stops functioning) 

Neuromodulator

 – what it does – lets suppose we've got acetylcholine being released and letting sodium go into cells. But you don't want all of your cells to be continually activated, so often what happens is that after the neurotransmitter has done its job, sodium has gone in and the cell has now sent its signal, you now need sodium to stop doing its job. So what you've got is a lot of enzymes in the synapse that will take the acetylcholine molecule and pull it off and allow the passage to close again.An example of a neuromodulator is something that affects those enzymes, so what it might do is allow the enzymes to be more efficient when pulling the molecule off, or it might disrupt the enzyme which leads to sodium staying there longer and get more excitation. 

Overview

· Communication networks, reflexes and plasticity.

The communication network

· No thought, or feeling, or action arises from the signals of a single neuron.

· Instead, even our most basic actions result from the signals of a network of neurons.

· Patterns of activation across massive networks of interconnected neurons underlie most behaviour. (all send signals to one another)

Reflexes

· In a reflexive response, the brain plays no role. Sensory neurons synapse onto interneurons which in turn synapse onto motor neurons that move your muscles.

· However, signals do go up to the brain and the brain can signal to suppress reflexes (sending inhibitory messages to stop the brain from reflexing)

The blink reflex – any kind of visual thing that comes near your eyes makes you automatically blink 

The pupil reflex – dilating depending on the amount of light in a room 

The startle reflex – hands go up and body goes backwards, reflex that tries to get away from any kind of loud noise or startling action

grasp reflex - reflex that babies hold grip when you put something in their hand. 

Neural plasticity – These networks are not set in stone when you are born. We have a lot of flexibility on how these networks form. 

· As we learn new skills and new information, the physical structure of our brains changes. 

· The strengths and patterns of interconnectivity are adjusted.

Overview

· The peripheral nervous system. -all the nerves connect your spinal cord to muscles in your body 

Initiating and co-ordinating behaviour: A division of labour.

(1) Outline the basic organisation of the nervous system.

(2) Outline some of the techniques that researchers use to study the brain.

(3) Describe the major structures of the brain and the functions associated with them.

(4) Explain how the two hemispheres divide and co-ordinate brain functions.

The secret life of your nervous system.

· Without you even thinking about it, your nervous system is working behind the scenes to keep you alive. It regulates:


…your breathing.


…your heart-rate.


…your internal body temperature.


…your hunger / thirst.

The peripheral nervous system. 

      Somatic system

Autonomic system

The nerves that

The nerves that

go to and from

go to and from

your muscles

your organs 

The autonomic system.

· Sympathetic division – prepares you for action. (eg accelerate breathing, dilate lungs/pupils, etc)

· Parasympathetic division – calms the body down. (decelerates breathing, etc)

Overview

· The structure of the brain

· Studying structure, the hind-, mid- and fore-brain, the lobes and hemispheres of the brain.

Research techniques for exploring brain function.

· In order to discover the relationship between structure (anatomy and physiology) and function (behaviour and thought) in the brain, researchers have used three main techniques:


(1) Studying brain damage. -phineas gage, seeing how certain damaged parts affect behaviour. Eg frontal lobe=impulse


(2) Activating brain areas. Stimulating certain parts of brain and having person tell about their psychological experience when that part was stimulated


(3) Monitoring the brain in action. - recording electrical activity and seeing which parts of the brain are doing what. 

Studying brain damage.

1. Discovering what people are able and are unable to do, following damage to parts of their brains, gives us clues as to the brain’s function. -earliest forms come from studying brain damage. 

·  The brain is not ‘neural porridge’. That is, the brain is not the same all the way through, like porridge. Instead, it has distinct structures and specific parts of the brain have specific jobs.

Broca’s and Wernicke’s areas.

· Damage to Broca’s area (usually just above the left temple) results in slow, laborious speech, which is often agrammatical.

·  Damage to Wernicke’s area (usually just above and behind the left ear) produces fluent, grammatical speech but that is often meaningless.

Damage to Broca’s area.

B.L.: Wife is dry dishes. Water down! Oh boy! Okay Awright. Okay ...Cookie is down...fall, and girl, okay, girl...boy...um... 

Examiner: What is the boy doing? 

B.L.: Cookie is...um...catch 

Examiner: Who is getting the cookies? 

B.L.: Girl, girl 

Examiner: Who is about to fall down? 

B.L.: Boy...fall down!

Damage to Wernicke’s area.

H.W.: First of all this is falling down, just about, and is gonna fall down and they're both getting something to eat...but the trouble is this is gonna let go and they're both gonna fall down...but already then...I can't see well enough but I believe that either she or will have some food that's not good for you and she's to get some for her too...and that you get it and you shouldn't get it there because they shouldn't go up there and get it unless you tell them that they could have it. and so this is falling down and for sure there's one they're going to have for food and, and didn't come out right, the uh, the stuff that's uh, good for, it's not good for you but it, but you love it, um mum mum (smacks lips)...and that so they've...see that, I can't see whether it's in there or not. 

Examiner: Yes, that's not real clear. What do you think she's doing?

H.W.: But, oh, I know. She's waiting for this!

Examiner: No, I meant right here with her hand, right where you can't figure out what she's doing with that hand.

H.W.: Oh, I think she's saying I want two or three, I want one, I think, I think so, and so, so she's gonna get this one for sure it's gonna fall down there or whatever, she's gonna get that one and, and there, he's gonna get one himself or more, it all depends with this when they fall down...and when it falls down there's no problem, all they got to do is fix it and go right back up and get some more.

Potential dangers in relying on work with brain-damaged patients.

· Brain damage is rarely localised to one specific region of the brain, making it hard to determine the relation between structure and function.

· Because of this, when we do study damage to specific areas, we are often studying a small number of people.

· Thus, we may not have a representative sample.

Electrical stimulation of the brain

· Direct electrical stimulation of rats’ brains can cause them to being fighting, feeding, fleeing, or mating.

· However, does this necessarily mean that the stimulated area is responsible for producing that behaviour? 

· Direct electrical stimulation of the brain has sometimes been achieved in humans during certain types of open-skull surgery.

· Such stimulation can cause involuntary movements, or even the experience of ‘memories’.

· Transcranial magnetic stimulation (TMS) is a non-invasive means of stimulating the brain.

Monitoring the brain’s activity.

· Electroencephalograph (EEG) – recording electrodes positioned at various points on the scalp record the electrical activity of the brain.

· Event-related potentials (ERPs) – measure changes in EEG in response to stimulation.

· Computerised Tomography (CT) – Uses X-rays to view the brain. Can be used to detect tumours or brain injury.

· Positron Emission Tomography (PET) – detects the flow of radioactive ‘tracer’ through the brain.

· (functional) Magnetic Resonance Imaging (MRI & fMRI) – Exposes tissues to magnetic fields and radio-waves and builds a 3-D picture of the brain.

Brain structures and their functions.

· So what do the various bits of the brain actually do?


Hindbrain
     Midbrain
    Forebrain

The Hindbrain (top of spinal cord)

· Similar structures, with similar functions are found throughout the animal kingdom.

· Functions as basic ‘life-support’.

· Medulla and pons – heart rate, breathing, blood pressure and reflexes.(sneezing)

· Reticular formation – general arousal, sleep.

Cerebellum – complex motor movements. (fine motor control) taking golf shot, playing piano

Hindbrain is very sensitive to drugs, alcohol. Major dangers- going into a coma (alcohol suppresses the functions of a hindbrain) 

The midbrain (just above hindbrain)

· Tectum – helps to co-ordinate reactions to sensory events (taking inputs from different senses to help you coordinate)

· Substantia nigra – release dopamine from their terminal buttons. 

Some evidence suggests that Parkinson’s disease is caused by the death of neurons in the Substantia nigra. 

The forebrain.

· Thalamus – sensory processing. 

· Hypothalamus – regulates eating, drinking, body temperature and sexual behaviour. 

The limbic system.

· The Amygdala – fear, aggression and defense.

· Hippocampus – memory (makes new memories)

· Septum – relief from anxiety? 

The two halves of the brains are only connected by the corpus callosum. (left/right hemispheres)

The cerebral cortex.

· Divided into four parts, or lobes. (two frontal/parietal/temporal/occipital lobes)[L+R]

· The frontal lobe 


Planning, decision-making, utilising strategies, personality.

Also contains the motor cortex which controls initiation of voluntary muscle movements.

The topographic organisation of the motor and sensory cortices.

· Neurons that ‘represent’ adjacent areas of your body are close together in the cortices. (exception- sensory neurons that take info from genitals are by feet, not where they actually should be) 

The temporal and occipital lobes

· Temporal lobe – auditory processing. Highly active during language tasks.

· Occipital lobe – the site of most visual processing. 

The division of labour between the hemispheres.

· Although we function using all of our brain, certain abilities are localised in one side or the other.

· For instance, the left hemisphere processes information from only the right side of space, and vice versa.

Splitting the brain.

· Some people (either from birth, or subsequent to certain types of surgery) have no connection between their hemispheres.

· Movements of the head usually allows information to get into both hemispheres.

· However, strange things can happen when movement of the head or eyes is prevented.

· For instance, if we ask a split brain patient to fixate centrally and present different words to the two hemispheres…

The one hand doesn’t know (or like) what the other hand is doing.

· Anecdotal reports from people with split brains suggest that their hands may operate independently of each other.

· e.g. the left hand, controlled by the non-linguistic RH, may drop a newspaper that the LH is reading.

· 
e.g. the left hand, controlled by the more spatially-capable RH may attempt to take over spatial tasks done by the right hand.

Hemispheric specialisation

· The RH is specialised for spatial (and perhaps) emotional processing.

· The LH is specialised for language processing.

· However, in non-split-brain individuals, there is much co-ordination and co-operation between the two hemispheres and the two hemispheres can sometimes take over each other’s roles following brain damage.

Eg questions

1. “yes there are 5 basic tastes but I am interested in how this has helped us adapt and survive.” Which type of psychologist would be most likely to make this type of statement? a)nativist, b)structuralist c)psychoanalyst d)behaviourist e)functionalist

2. dep/ind/confounding variables 

3. Dr bob has found that students who score higher than 85 tend to score 75 or better on final exam, whereas students who score less than 60 on first mid term often end up with failing grade on final exam. This suggests that 

4. If we directly stimulated person's brain with electric current during open-skull surgery and that stimulation caused person to report strange auditory effects, we are most likely to have stimulated which part of the brain? Frontal parietal occipital temporal corpus callosum. 
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Overview

· Neurons: The building blocks of the brain.

· Structure.

· Function: action potentials and neurotransmitters.

· Drugs and the brain.

· Communication networks, reflexes and plasticity.

· The peripheral nervous system.

· The structure of the brain

· Studying structure, the hind-, mid- and fore-brain, the lobes and hemispheres of the brain.

The central (CNS) and peripheral (PNS) nervous systems.

· CNS = brain and spinal cord.

· PNS = network of nerves that connect the CNS to the rest of your body.

Overview

· Neurons: The building blocks of the brain.

· Structure.

· Function: action potentials and neurotransmitters.

Communicating internally: Connecting world and brain

(1) Describe the basic structure of neurons and the three major kinds of neurons.

(2) Explain how information is transmitted along a neuron and from one neuron to another.

(3) Outline how neurons work together in communication networks.

The neural structure of your brain.

· Your brain is made up of a network of roughly 100 000 000 000 neurons. 

What else?

· Glial cells

(1) Place-holders.

(2) Nutrient and oxygen suppliers.

(3) Insulators.

(4) House-keepers.

Neural transmission: The electrochemical message

· Information is received via the dendrites.

· That information is processed in the soma. The soma sums the total excitatory and inhibitory input it receives and if the excitatory input is above a certain threshold, the soma generates an action potential.

· That action potential travels down the axon to the terminal buttons, where it stimulates the release of chemicals that travel to the next neuron.

The resting potential.

· The electrical charge possessed by neurons, in their ‘resting’ state.

· Selectively permeable cell membrane

· The sodium-potassium pump

Generating action potentials

· Depolarisation and Hyperpolarisation

· Action potentials are ‘all-or-nothing’.

· They only happen once sufficient stimulation is achieved.

Action potentials…

…are fundamentally the same, regardless of the ‘message’ they carry.

Coding the intensity of the stimulus.

· Although action potentials are ‘all-or-nothing’, the neural system can code for intensity by the frequency of action potentials.

Neurotransmitter: The chemical messengers.

· When the action potential reaches the terminal buttons, it triggers the release of chemicals into the synaptic cleft.

What neurotransmitters have been identified in the brain?

· Acetylcholine – A major neurotransmitter in both the CNS and PNS. (May play a role in Alzheimer’s disease.)

· Dopamine – Acts mainly on inhibitory receptors, helping to create smooth muscle movements. (Plays a role in Parkinson’s disease.)

· Serotonin – Another neurotransmitter that acts mainly on inhibitory receptors. (May play a role in schizophrenia and obsessive-compulsive disorder.)

Overview

· Drugs and the brain.

Drugs and the brain.

· Chemicals we ingest may affect the electrochemical signals of the brain in three main ways:


(1) Agonists – act on the body in the same way as the brain’s natural neurotransmitters.


(2) Antagonists – oppose or block the action of the brain’s natural neurotransmitters.


(3) Neuromodulators – act to enhance the action of the brain’s natural neurotransmitters.

Curare: an antagonist

· Curare blocks the action of acetylcholine.

· Acetylcholine acts in an excitatory way to activate muscles.

· With the receptors for Acetylcholine blocked, muscles, including the diaphragm cannot be stimulated.

Overview

· Communication networks, reflexes and plasticity.

The communication network

· No thought, or feeling, or action arises from the signals of a single neuron.

· Instead, even our most basic actions result from the signals of a network of neurons.

· Patterns of activation across massive networks of interconnected neurons underlie most behaviour.

Reflexes

· In a reflexive response, the brain plays no role. Sensory neurons synapse onto interneurons which in turn synapse onto motor neurons that move your muscles.

· However, signals do go up to the brain and the brain can signal to suppress reflexes

Neural plasticity

· As we learn new skills and new information, the physical structure of our brains changes.

· The strengths and patterns of interconnectivity are adjusted.

Overview

· The peripheral nervous system.

Initiating and co-ordinating behaviour: A division of labour.

(1) Outline the basic organisation of the nervous system.

(2) Outline some of the techniques that researchers use to study the brain.

(3) Describe the major structures of the brain and the functions associated with them.

(4) Explain how the two hemispheres divide and co-ordinate brain functions.

The secret life of your nervous system.

· Without you even thinking about it, your nervous system is working behind the scenes to keep you alive. It regulates:


…your breathing.


…your heart-rate.


…your internal body temperature.


…your hunger / thirst.

The peripheral nervous system.

      Somatic system

Autonomic system

The nerves that

The nerves that

go to and from

go to and from

your muscles


your organs 

The autonomic system.

· Sympathetic division – prepares you for action.

· Parasympathetic division – calms the body down.

Overview

· The structure of the brain

· Studying structure, the hind-, mid- and fore-brain, the lobes and hemispheres of the brain.

Research techniques for exploring brain function.

· In order to discover the relationship between structure (anatomy and physiology) and function (behaviour and thought) in the brain, researchers have used three main techniques:


(1) Studying brain damage.


(2) Activating brain areas.


(3) Monitoring the brain in action.

Studying brain damage.

· Discovering what people are able and are unable to do, following damage to parts of their brains, gives us clues as to the brain’s function.

·  The brain is not ‘neural porridge’. That is, the brain is not the same all the way through, like porridge. Instead, it has distinct structues and specific parts of the brain have specific jobs.

Broca’s and Wernicke’s areas.

· Damage to Broca’s area (usually just above the left temple) results in slow, laborious speech, which is often agrammatical.

·  Damage to Wernicke’s area (usually just above and behind the left ear) produces fluent, grammatical speech but that is often meaningless.

Damage to Broca’s area.

B.L.: Wife is dry dishes. Water down! Oh boy! Okay Awright. Okay ...Cookie is down...fall, and girl, okay, girl...boy...um... 

Examiner: What is the boy doing? 

B.L.: Cookie is...um...catch 

Examiner: Who is getting the cookies? 

B.L.: Girl, girl 

Examiner: Who is about to fall down? 

B.L.: Boy...fall down!

Damage to Wernicke’s area.

H.W.: First of all this is falling down, just about, and is gonna fall down and they're both getting something to eat...but the trouble is this is gonna let go and they're both gonna fall down...but already then...I can't see well enough but I believe that either she or will have some food that's not good for you and she's to get some for her too...and that you get it and you shouldn't get it there because they shouldn't go up there and get it unless you tell them that they could have it. and so this is falling down and for sure there's one they're going to have for food and, and didn't come out right, the uh, the stuff that's uh, good for, it's not good for you but it, but you love it, um mum mum (smacks lips)...and that so they've...see that, I can't see whether it's in there or not. 

Examiner: Yes, that's not real clear. What do you think she's doing?

H.W.: But, oh, I know. She's waiting for this!

Examiner: No, I meant right here with her hand, right where you can't figure out what she's doing with that hand.

H.W.: Oh, I think she's saying I want two or three, I want one, I think, I think so, and so, so she's gonna get this one for sure it's gonna fall down there or whatever, she's gonna get that one and, and there, he's gonna get one himself or more, it all depends with this when they fall down...and when it falls down there's no problem, all they got to do is fix it and go right back up and get some more.

Potential dangers in relying on work with brain-damaged patients.

· Brain damage is rarely localised to one specific region of the brain, making it hard to determine the relation between structure and function.

· Because of this, when we do study damage to specific areas, we are often studying a small number of people.

· Thus, we may not have a representative sample.

Electrical stimulation of the brain

· Direct electrical stimulation of rats’ brains can cause them to being fighting, feeding, fleeing, or mating.

· However, does this necessarily mean that the stimulated area is responsible for producing that behaviour?

· Direct electrical stimulation of the brain has sometimes been achieved in humans during certain types of open-skull surgery.

· Such stimulation can cause involuntary movements, or even the experience of ‘memories’.

· Transcranial magnetic stimulation (TMS) is a non-invasive means of stimulating the brain.

Monitoring the brain’s activity.

· Electroencephalograph (EEG) – recording electrodes positioned at various points on the scalp record the electrical activity of the brain.

· Event-related potentials (ERPs) – measure changes in EEG in response to stimulation.

· Computerised Tomography (CT) – Uses X-rays to view the brain. Can be used to detect tumours or brain injury.

· Positron Emission Tomography (PET) – detects the flow of radioactive ‘tracer’ through the brain.

· (functional) Magnetic Resonance Imaging (MRI & fMRI) – Exposes tissues to magnetic fields and radio-waves and builds a 3-D picture of the brain.

Brain structures and their functions.

· So what do the various bits of the brain actually do?


Hindbrain
     Midbrain
    Forebrain

The Hindbrain

· Similar structures, with similar functions are found throughout the animal kingdom.

· Functions as basic ‘life-support’.

· Medulla and pons – heart rate, breathing, blood pressure and reflexes.

· Reticular formation – general arousal, sleep.

· Cerebellum – complex motor movements.

The midbrain

· Tectum – helps to co-ordinate reactions to sensory events

· Substantia nigra – release dopamine from their terminal buttons.

Some evidence suggests that Parkinson’s disease is caused by the death of neurons in the Substantia nigra.

The forebrain.

· Thalamus – sensory processing.

· Hypothalamus – regulates eating, drinking, body temperature and sexual behaviour. 

The limbic system.

· The Amygdala – fear, aggression and defense.

· Hippocampus – memory

· Septum – relief from anxiety?

The cerebral cortex.

· Divided into four parts, or lobes.

· The frontal lobe 


Planning, decision-making, utilising strategies, personality.

Also contains the motor cortex which controls initiation of voluntary muscle movements.

The topographic organisation of the motor and sensory cortices.

· Neurons that ‘represent’ adjacent areas of your body are close together in the cortices.

The temporal and occipital lobes

· Temporal lobe – auditory processing. Highly active during language tasks.

· Occipital lobe – the site of most visual processing.

The division of labour between the hemispheres.

· Although we function using all of our brain, certain abilities are localised in one side or the other.

· For instance, the left hemisphere processes information from only the right side of space, and vice versa.

Splitting the brain.

· Some people (either from birth, or subsequent to certain types of surgery) have no connection between their hemispheres.

· Movements of the head usually allows information to get into both hemispheres.

· However, strange things can happen when movement of the head or eyes is prevented.

· For instance, if we ask a split brain patient to fixate centrally and present different words to the two hemispheres…

The one hand doesn’t know (or like) what the other hand is doing.

· Anecdotal reports from people with split brains suggest that their hands may operate independently of each other.

· e.g. the left hand, controlled by the non-linguistic RH, may drop a newspaper that the LH is reading.

· 
e.g. the left hand, controlled by the more spatially-capable RH may attempt to take over spatial tasks done by the right hand.

Hemispheric specialisation

· The RH is specialised for spatial (and perhaps) emotional processing.

· The LH is specialised for language processing.

· However, in non-split-brain individuals, there is much co-ordination and co-operation between the two hemispheres and the two hemispheres can sometimes take over each other’s roles following brain damage.
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Sensation and Perception

· Sensation – the process of turning physical input (such as wavelengths of light) into the electro-chemical language of your nervous system.

-the stimulation of your nervous system caused by various patterns of black and white spots. You can get a lot of stimulation without understanding what the image is

HEARING sensation: taking changes in air pressure as an object vibrates sound waves travelling through the air, and in your ear turning them into electro-chemical messages.

TOUCH: taking pressure exerted by pushing yourself against an object into electro-chemical messages.

· Perception – the process of assigning meaning to that stimulation.

-where you get meaningful understanding of what that stimulation is. (your understanding of what you're actually looking at.)

HEARING: meaningful understanding you come to of changes in air pressure coming from speaking, understanding them as being language and not just noise.

Is it a duck (looking to the left), or a rabbit (looking to the right)?

· The various lines, angles and shades of grey in this image provide you with many visual sensations.

· These sensations do not differ when you see the rabbit from when you see the duck. Instead, your perception changes. (sensations always same in this case but perception is changeable)

The sensations are not changing, but your perception of the image is. 

Ambiguous images always give you the same set of sensations – what's happening is you are interpreting different meaning to it. 

Vision: Creating a world of meaningful objects.

(1) Describe how light gets translated into the electrochemical language of the brain.

(2) Explain how the essential features of the visual input, such as colour, are extracted by the brain.

(3) Outline how a stable, meaningful interpretation of visual information is created and why the interpretation process sometimes leads to visual illusions.

Translating the input: Visual transduction.

· ‘Visible’ light forms just one part of the spectrum of electro-magnetic radiation. Includes things like x-rays, UV light, Infra red, Radio-waves. (all fundamentally the same sort of thing, all on same continuum of electromagnetic radiation) 

The way to distinguish certain forms of the electromagnetic spectrum is primarily by wavelength. Eg xrays are different from UV light because of the distance of the wavelength

Wavelength – the distance from one energy peak to another = colour/hue.

Those visible wavelengths we can see with our eyes, those differences in wavelength from about 400 nanometers to about 700 nanometers, our visual system is built to detect different wavelengths as different colours. 

Eg red is a longer wavelength than yellow, green, blue

Wavelength equals colour when it goes through our visual system, so wavelength change results in colour change. 

Intensity – how much energy is transmitted = brightness.

Sun: emits all sorts of electromagnetic energy as waves which bounce off or get absorbed by objects. 

Red apple- perceived as red because its absorbing a lot of the electro-magnetic radiation but reflects a specific wavelength at about 670 nanometers which our visual system detects as red. 

Structure of leaf is different from structure of the skin of an apple, it absorbs and reflects different wavelengths of light. Absorbs a lot of them but reflects a slightly shorter wavelength, and when that enters our eye we perceive it as green. 

Entering the eye.

Your retina contains light-sensitive receptor cells. 

Has very rich blood supply

· The first job of your eye is to focus the incoming light onto your retina.

· Light has to be focussed on your retina by the lens, which changes shape depending on whether you are looking at an object that is close to you or far away.

· For near objects, the lens gets shorter and fatter. 

· For far objects, it becomes long and thin.

· Short sighted- shape of eye is more short and squished, like a football. Retina isn't in the right spot 

· Far sighted- shape of eye is tall and squished in the opposite direction. 

· Eye surgery changes the shape of your eye's lens to correspond with the shape of the eyeball. 

· The retina has specialized neurons that change in response to light that start to send electrochemical messages. These cells are specialized types of neurons and they have unusual dendrites [which are bits that receive information in your retinal cells], instead of having a regular dendrite that receives messages from other neurons, you have a dendrite which is chemical, called photopigments. These photopigments are special chemicals that break down when different wavelengths of light hit them. That chemical alteration changes the electrical potential in cell and triggers it to start sending electrical messages. 

· The light-sensitive cells in the retina contain photopigments that react to light, causing a chemical change in the cell that results in neural activity.

· Red eye: product of the flash of the camera. When its dark, pupils open up to allow as much light to get in the eye as possible. Somebody wants to take a picture of you using a flash of light which bounces off you and the camera catches the image. The flash comes at you so quickly however that it doesnt allow your pupil to have time to constrict or shrink down. This light hits the retina (full of blood) which is actually the red eye in pictures. 

Receptor cells: Rods and cones.

Rods: 

We have a lot more rods than we do cones. (~126,000,000 photoreceptor cells)






        (120,000,000 of these are rods)

Edge-a lot more rods are around the edge of the retina rather than the centre.
Responsible for peripheral vision.

More sensitive than cones-start sending signals when theres a less intense light (cones need more light to send messages)

Night vision-rods are very sensitive to low levels of light entering the eye

Cones:

· 6 million

· Central- clustered pretty tightly in centre of retina called fovea

· Less sensitive than rods – need more light to work

· Colour vision – enable you to tell the difference between colours. 

· Fine detail – a lot more of them all clustered together whereas rods are spaced out around the edge. You can actually see in much greater detail in center of vision than in the peripheral. 

Dark adaptation. (happens individually in each retina)

The process through which you are gradually able to see more and more effectively in the dark. 

Normally when there is a medium amount of light (balance between light coming in and depleting the photopigment and being restored by your body)

Once the light stops coming into your eye, the level of photopigment stops being depleted and your body is still replenishing it, so gradually these cells start to fill up with photopigment again. The more photopigment there is the higher chance of catching the incoming light rays then reacting with the chemical and you starting to be able to process information and see.  

If you suddenly turn the lights on after you adapt to the dark, everything seems super bright because your photo receptors cells are still full of photopigments. Suddenly start sending signals as frequently as they can because the light is reacting with these chemicals. 

Early processing in the retina.

· By combining the activity of several receptor cells in its ‘receptive field’, a ganglion cell can detect simple features of the array.

At the point where the optic nerve, which carries visual information to the brain, leaves the eyeball, there is a blind spot where no receptor cells are located. 

-Photoreceptors on left are being hit by light whereas the ones on the right are not. When the light hits these receptors, the photopigment is broken down within the rods. Causes chemical reaction that makes rods send signals [action potentials] down their axons. The ones in the dark don't send any signals. 

Last stage of visual processing (ganglion cells) very cleverly designed such that they will send on a signal if they receive stimulation from one bipolar cell and not the other. Reason for that is this ganglion cell is essentially designed to detect an edge. Recognizes edginess. 

Retina isnt just receiving signals, its combining them – helping to process and create sensations. 

Ganglion cell combines with the axons with all other ganglion cells sitting in your retina, and all of these axons come together and form the optic nerve where all signals run through it and into your brain. 

The visual information pathway.

· Information passes through the optic nerve, over the optic chiasm (where signals cross between the hemispheres) and to the lateral geniculate nucleus (LGN).

Where optic nerve goes through to back of the eye – There are no photo-receptors here; when light hits that part of your retina, you cannot detect it. You have a literal blind spot, when light falls on this part there is no detection. (placed in peripheral)

Processing the visual scene.

· Simple cells can detect lines.

By combining the input of simple cells, more elaborate patterns can be detected.

Primary visual cortex – takes a whole bunch of inputs from your ganglion cells to build up a sensation of what you are seeing. -- ganglion cells sometimes called simple cells detect lines – might be set up to detect different edges. - when wired together will detect a corner. Keep taking these inputs and feed them to detect complex images. (faces)

Brain damage and the visual system.

· Prosopagnosia – the inability to process faces. -all look the same to them


Prosopagnosic people often use other cues to recognise people, such as:

· Voices & gait

· Clothes

· General body size and shape

Visual agnosia – the inability to recognise certain classes of objects, often despite being able to see their form.

Akinetopsia – the inability to perceive movement.

· PET studies demonstrate which areas of the brain are most active when we process visual stimuli. They show that different parts of our brains process different information from the visual field.

Colour vision: Trichromatic theory.

· Colour is processed at all stages of visual processing; in the retina (cones), LGN and visual cortex.

· A ‘red’ object is not actually red. It reflects a wavelength of electro-magnetic radiation that your visual system perceives as red.

· Cone cells are responsible for the perception of colour. There are three different types of cone cell, one that is maximally responsive to short wavelengths of light (420 nm ~ ‘blue’), one to medium (530 nm ~ ‘green’) and one to long (560 nm ~ ‘red’).

· Each type of cell has a different type of photopigment.

But, that can’t be the whole story.

· After-images.


When you have stared at certain colours for long enough, when they disappear, an after-image of another colour appears.



Image


After-image



Red



Green



Blue



Yellow



Green



Red



Yellow



Blue

Opponent process theory of vision – colours have opposing pairs in the way they are wired up. Act opposite to each other

Imagine you've got cells further up in visual system that increase number of signals they send when red/green is present – actually wired up so that those which see red, increase red firing but decrease green firing. The ones that see green increase green firing but decrease red firing. (OPPOSITES) 

After images: when exposed to one color for a long period of time. The longer you look at it, the more tired the firing signals get. Since the weaker one was firing less, it is rested unlike the stronger one which is tired. Since it got tired and drops down below its baseline, your visual system thinks its the opposite colour when its removed. 

Why can’t we see infra-red?

· Infra-red electromagnetic radiation isn’t so far away from visible light.

· Snakes can see infra-red. (heat vision) 

· We ‘sense’ infra-red radiation as heat.

· The US Navy once tried to get sailors to see infra-red by altering their photopigments!

· Variant of chemical which is broke down by wavelengths that are slightly longer. Navy gave sailors diet that had no sources of normal photopigment chemical – eyes became depleted. They then gave them a diet that contained a slightly different version not too far away from that chemical. Body started putting it into those cone cells. What they found was that the sailors could actually see infra-red. Ruined their ability to see red in everyday life however. Then night vision goggles were invented. 

Producing stable and meaningful interpretations: Visual perception.

· Bottom-up processing: Taking the sensory input and building up a recognisable image from the combination of lines, corners and colours. -seeing all patterns of dark and light spots (patches)

· Top-down processing: Taking our knowledge, beliefs and expectations about the visual scene and using them to help construct a meaningful image. -visual system seems to have default assumptions on how sensations go together.

Principles of organisation.

· The ‘Gestalt’ principles. - default assumptions on visual information

(1) The law of proximity – things that are close together are grouped together.

(2) The law of similarity – things that share the same form are grouped together.

(3) The law of closure – there is a tendency to perceive things as bounded objects (wholes not parts).

(4) The law of good continuation – we prefer to think of objects as having smooth contours of continuity, rather than abruptly changing.

(5) The law of common fate – objects that move together are grouped together.

The perception of depth.

· Depth perception is early to develop, yet the ability is remarkable.

· We receive only 2 dimensional images on our retinas, yet our perception is of a world in 3 dimensions.

Monocular cues to depth.

Acclusion 

· Linear perspective – parallel lines converge as they get further away.

· Atmospheric perspective – far away objects are bluish and hazy.

· Texture gradients – the texture of objects is coarser and rougher than the texture of objects that are further away.

· Relative Height – objects that are higher up in the visual field tend to be further away (at least, below the horizon).

· Motion parallax – in front of the focal point, closer objects appear to move faster than ones further away. These objects move against the direction of motion. Objects behind the focal point move with the direction of motion.

Binocular cues to depth.

· Retinal disparity – the image from your right eye differs slightly from the image from you left eye. This can be used to judge depth.

· Convergence – your eyes turn inwards to focus on objects that are closer to you.

Perceptual constancies.

· Size constancy – Even though the size of the retinal image you receive changes, you still perceive the object as the same size.

· Shape constancy – Even though the shape of the retinal image you receive changes, you still perceive the object as the same shape.

Perceptual illusions: apparent size.

· Because your visual system demonstrates size constancy, by manipulating various depth cues, we can create illusions that fool your system into ‘seeing’ objects as larger than they really are.

Hearing: Identifying and localizing sounds.

(1) Explain how physical sound input is translated into the electrochemical language of the brain.

(2) Describe how pitch information is pulled out of the auditory input.

(3) Explain how the auditory input is interpreted to localise the source of a sound.

What is sound?

· Sound is a form of physical energy caused by vibrations causing waves of molecules in some medium (usually air).

· The frequency of a sound is determined by the rate of vibration of the object. This is experiences as pitch and measured in Hertz.

· Amplitude – a measure of the energy imparted to the medium’s molecules. Amplitude is experienced as loudness and measured in decibels.

Slamming a desk compresses it slightly (vibrating) – what this does is transfer energy to air molecules surrounding it. This wave of energy travels through the air. 
Frequency – vary by speed [Eg things which vibrate slowly have lower frequency.] -pitch(high pitches and low pitches), measured in Hertz. 
Amplitude- varying loudness - how much the air molecules are smushed together. (more=louder) 

The anatomy of the human ear.

· The outer ear (pinna) helps to focus sound into the auditory canal. The sound reaches the ear drum (tympanic membrane) and causes it to begin vibrating.

· The vibration is transferred to the three bones of the middle ear (hammer, anvil and stapes). Those bones magnify the vibration and pass it to the inner ear, where the cochlea receives it.

Transduction in the cochlea.

· When the stapes vibrates, it passes that vibration into the cochlea through an opening. In the cochlea the vibration causes fluid to move, which stimulates receptor cells.

The auditory cortex.

· Neural activity produced in the cochlea eventually reaches the auditory cortex.

· There are cells in the auditory cortex that respond best to complex sounds.

Receiving parts of sensory neurons(dendrites[hairs]) are tugged which start sending signals which travel to axons and through the auditory nerves to your brain. When sound waves from an object that is vibrating very quickly (high pitch) are propogated by the cochnea, creates peak of wave at start of cochnea and these neurons send signals. 

If something has a lower pitch, it creates a wave that peaks somewhere in the middle of the cochnea – these cells send the signals. 

Something very low pitched which propogates all the way along the cochnea and the peak hits near the end of the cochnea. 

Producing stable and meaningful interpretations: Auditory perception.


What did I say?

· “Gladly, the cross I’d bear.”

· “Gladly, the cross-eyed bear.”

· Ye Highlands and ye lowlands,


Oh where have you been?


They have slain the Earl of Murray,


And laid him on the green.

Organising the auditory input.

· As with vision and the duck-rabbit picture, there is not always one, unambiguous interpretation of the auditory stimulus.

· As with vision, what we hear depends in part on bottom-up signal processing and also on top-down expectations, beliefs and knowledge. (Song lyrics are notoriously difficult to hear ‘correctly’ until you know what they say.) 

Sound localisation.

· The brain uses the fact that we have two ears to help us to localise sources of sounds.

· Sounds that come from the side will reach our ears at different times and with different intensity levels.

· The difference in timing can be as small as 6 hundredths of a second!
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How can we study consciousness?

· What is consciousness?

· “The subjective experience of internal and external events.”

· Psychology essentially began as the study of conscious experience, via introspection.

· Although introspection fell out of favour, the study of consciousness returned as part of the ‘cognitive revolution’.

Setting priorities for mental functioning: Attention

(1) Explain how experiments on dichotic listening can be used to study attention.

(2) Describe the concept of “automaticity.”

(3) Outline research on the influence of subliminal messages.

Attention as a ‘spotlight’.

· Attention – “the internal processes people use to set priorities for their mental functions.”

· The link between consciousness and attention:

· Because we have a limited capacity to process information, we cannot be consciously aware of everything at once.

· Therefore, to a large extent, the contents of our conscious experiences are the things to which we pay attention.

Experiments on attention: Dichotic listening.

· A person is presented with two streams of auditory information and asked to ‘shadow’ one of them.

These studies attempt to investigate how much information people can pay attention to at once (how much we can hold in conscious awareness), as well as what happens to material that we cannot pay attention to.

It is not easy to pay attention to two things at once. Therefore, generally, people cannot recall much, if anything, from the unshadowed message.

What kinds of information ARE gathered from the unshadowed message?

Changes in pitch are detected, because we probably ought to pay attention to them. If the pitch of the projector suddenly changed, you probably ought to pay attention to it for a while (in case it blows up). So, it seems that some information from unshadowed messages is being processed.

Processing without attention: Automaticity.

· Studies on dichotic listening demonstrate that our brains can perform some operations (such as monitoring speech) without our conscious awareness.

· Our brains are actually constantly performing tasks without bringing them to our attention, including some things that we can take conscious control of, such as breathing.

· In fact, many complex tasks can involve surprisingly little conscious awareness.

Automaticity.

· Many tasks require much conscious effort to learn at first, but require little ‘thought’ and become relatively automatic with practice.

· A task can be said to be performed relatively automatically when it allows you enough ‘cognitive resources’ to engage in another task simultaneously.


When the performance of one task does not interfere with the performance of another task.

Limitations to automaticity.

· If tasks require similar resources, it will be harder to do both at once, even if one or both tasks by themselves are normally quite automatic.

For instance, even though reading and listening are quite automatic (for mature speakers), it is hard to read and listen to speech at the same time, because they both use the parts of your brain devoted to language.

It may be easier to read and listen to music.

· Some tasks can become so automatic that we can’t help doing them, even when we’re not supposed to!

Disorders of attention

· If attention is the gateway to consciousness, then malfunctions in attention should cause changes in consciousness.

· One example of this is visual neglect. 

· A patient with visual neglect will fail to pay attention to one half of the visual field. This is usually caused by damage to the right parietal lobe.

· Is the patient blind in one hemi-field, or just failing to pay attention to one hemi-field?

(Don't have damage to occipital lobe [not blind] but in parietal lobe [attention])

Subliminal perception.

· The cocktail party phenomenon and visual neglect demonstrate that some unconscious (or pre-conscious) processing can take place. Is it possible that we are all processing and being influenced by subconscious or subliminal information?

· In the dichotic listening studies, remember that, although meaning is processed to some extent, it is quickly forgotten if not brought to consciousness.

· However, could such information be affecting us anyway?

· Almost certainly not, or only to a small extent.

· Studies of the presentation of subliminal messages have demonstrated little effect of those messages, either on memory, or attitudes, or behaviour.

Studies on the effects of subliminal messages.

· Embedded words in pictures do not enhance memory for those pictures (Vokey & Read, 1985).

· Subliminal self-help tapes often work, but they work regardless of whether or not they contain subliminal messages. Their effects are likely to be due to listeners’ expectations, rather than the presence of the messages themselves.

?segassem sdrawkcaB

· What about supposed backwards messages in pop/rock music?

· Backwards messages are largely a matter of expectation.

· However, even if they are present in songs, is there any evidence that they have any effect on us?

· Vokey & Read (1985) – there is no evidence that the mind can decipher backwards messages.

· Given that even forwards messages in subliminal weight loss tapes have little effect, there is no reason to worry about the potential effects of backwards ones.

The “eat popcorn, drink coke” study.

· In 1957, James Vicary, an advertising expert, claimed to have presented the words “eat popcorn” and “drink coke” to a movie theatre audience for 1/3rd of a second every 5 seconds.

· However, when others tried to replicate the effect under controlled conditions, they failed.

· In an interview in 1962, Vicary finally admitted that he made the data up to try to rescue his failing advertising firm. 

^all dont seem to work

So, do subliminally-presented stimuli have no effect on us then?

· Subliminally-presented stimuli can have small and time-limited effects on us.

Consciously aware
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Sleeping and dreaming.

(1) Explain biological rhythms and how they are controlled.

(2) Describe the various stages and characteristics of sleep.

(3) Describe ideas about the function and adaptive significance of sleep.

(4) Outline current theories of dreaming and its function.

(5) Describe the major sleep disorders.

Sleep is a puzzle.

· Sleep is an altered state of consciousness – we go into a dark place, lie down, stay still and quiet, and we enter an alternative state of consciousness.

· Moreover, we seem to need to do this every day for about eight hours.

· What’s the point? Wouldn’t we survive and prosper more effectively if we didn’t have to fall largely unconscious, and render ourselves relatively defenceless, every night?

Biological rhythms.

· Our sleep-wake patterns are one example of a circadian rhythm, governed by distinct parts of our brains.

· Light plays a key role in synchronising the biological clock. Once you move to another time zone, light gradually resets your clock.

The characteristics of sleep.

· What happens to the electrical activity of the brain as we fall asleep?

-when brain sends a lot of signals at once, we can detect a change in electrical activity of brain – which can be depicted as a brain-wave. 

Amplitude, frequency, regularity – the 3 components of brain waves concerning sleep

· What causes different EEG patterns?


High amplitude waves of low frequency are characteristic of sleep and indicate that large numbers of neurons are firing in synchrony.

If we see very large peaks that happen infrequently suggests a lot of neurons are all firing at once synchroniously. 

While you're awake all the different parts of your brain are processing all the stimulation from whats happening to you. When you go to sleep, all your brain waves start to go in sync. A lot of neurons start sending signals at the same time. 

Alpha waves: little less frequent than those you get when you are awake. (start to relax)
Second stage: larger, less frequent, become quite irregular
Third stage: Infrequent larger waves more apparent, 
Fourth stage: very large amplitude of brainwaves (not very different from 3rd)

[brainwaves increase in amplitude but decrease in frequency as each stage passes]

The stages of sleep

· While you are awake, your brain waves are frequent and of low amplitude.

· As you fall deeper and deeper into sleep, your brain waves become larger, but less frequent.

· However, in REM sleep, brain waves come faster and smaller again, much like the brain waves seen during periods of wakefulness.

REM sleep.

· About 70 to 90 minutes into the sleep cycle, your brain waves change, your heart rate increases and becomes irregular, your hands, feet and face twitch, your genitals become aroused and your eyes move rapidly and irregularly.

1. You have entered REM[rapid eye movement], or paradoxical, sleep.

-you are more alert when awoken during rem sleep, also there is some association between REM and dreaming.

The sleep cycle.

· Sleep cycles through the various stages four or five times a night.

· As the night progresses, more and more time is spent in REM sleep, and less and less time in the deeper stages of sleep.

· More time is spent in shallower forms of sleep as time progresses. Barely spend any time in deep stages of sleep in the second half (hours 5-8) of sleep. 

· More hours of REM sleep in hours 5-8 than in hours 1-4. 

But, what is the function of it all?

· Repairing and restoring? 


Being awake and alive is an effortful process. Maybe the mind needs some downtime to repair and allow our cellular processes to recover.

· During slow-wave sleep, (stages 3 and 4) the brain and body’s metabolic activity is drastically reduced.

· Repair activities do occur.

What happens when animals are deprived of sleep?

· Even a small amount of sleep deprivation causes our performance on complex tasks to decline. Over extended periods, shaper declines in mental ability occur, as well as paranoia and hallucination. Eg several weeks with no sleep 

· In animals, severe disturbances of homeostatic systems are caused by sleep deprivation. Eventually, animals that are deprived of sleep all die.

Repair and restoration.

· If we are denied sleep, our ability to perform complex tasks decreases, suggesting that brain function is impaired, compared to when we are fully rested.

· However, the restorative functions that happen during sleep are not special to sleep. They also happen while we are awake.

· There is little relationship between physical exercise and need for sleep.

Survival value.

· Before the invention of artificial lighting, our ancestors would’ve been very limited in what they could do at night.

· Perhaps, when food is hard to find and we might easily get eaten, it is better to conserve energy.

· All mammals, birds, reptiles, fish and insects (“torpor”) enter a sleep-like state.

Sleep in other animals.

· The amount of sleep that a species gets depends largely on whether it 
is predator or prey, and how easily it can hide (body size). 

· Dolphins sleep by hemisphere.

The function of REM sleep.

· If part of the function of sleep is to rest and restore the brain, why is there one stage of sleep – REM sleep – in which the brain is so active?

· Strangely, selective deprivation of REM sleep does not lead to profound mental impairments.

· However, it does lead to REM rebound, in which longer and longer is spent in the REM state once sleep occurs. This suggests it has an important function.

Memory consolidation.

· Some evidence suggests that people who are deprived of REM sleep do not benefit from practising tasks as much as those who get REM sleep.

· This suggests that REM sleep may play a role in learning and consolidation of memories, perhaps through the actions of Acetylcholine.

The function of dreams: Wish fulfilment?

· Freud believed that dreams allowed us to fulfil our (forbidden) desires.

· Dreams are often bizarre because they are symbolic. They have manifest content (what we ‘see’) and latent content (what that represents.)

· Some themes do seem to re-occur in our dreams (flying, falling, having our teeth fall out) which could be seen as symbolic.

· However, most dreams are about the concerns of our conscious mind.

· Dreams are unlikely to really ‘mean’ anything, even repeated dreams.

· Animals and even human babies experience REM sleep and they are unlikely to be living out fantasies.

Activation-synthesis hypothesis.

· Hobson & McCarley (1977) – Either to exercise neural circuitry, or in response to outside stimulation, essentially random activity occurs in your brain. As they do when you are awake, the higher brain centres interpret signals from the rest of your brain, in this case, creating the experience of dreams.

· So, dreams stem from random neurological activity, which is why they are so weird.

Sleep disorders: dyssomnias and parasomnias.

Dyssomnias – changes amount, timing and quality of sleep.

· Insomnia – problems initiating or maintaining sleep that last for a month or more.

· Maintain a consistent time for going to bed and getting up – don’t “chase” sleep, let it come to you (eventually).

· For the same reason, do not nap during the day!

· Avoid caffeine during the day (remember, the half-life of caffeine is 6 hours, so if you drink a coffee at 4pm, there is still half the caffeine left in your system at 10pm).

Do nothing in bed except sleep (no reading!)

Narcolepsy- People experience sudden extreme sleepiness and a loss of muscle tone. body switches straight into REM sleep – instantly paralyzing you and falling asleep.  

Parasomnias – abnormal disturbances during sleep.

· Sleepwalking. - body no longer inhibiting itself during rem sleep. Related to genetics, can be related to drugs/alcohol, stress.
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Stephen Want

Where does knowledge come from?

· Even the strongest believers in nativism clearly do not believe that all knowledge is innate. We have to learn most of what we know about the world:

(1) We have to learn which signals to pay attention to...

(2) … and which to ignore.

(3) We have to learn the consequences of our actions, whether good or ill.

Learning about events: Noticing and ignoring.

(1) Describe the concept of the orienting response, and its adaptive value.

(2) Explain habituation and sensitisation.

Orienting responses and habituation.

· Orienting reflex/Novelty preference – the tendency to pay attention to novel or surprising events.

· Habituation – the decline in attention to familiar events.

Sensitization.


· For some stimuli, repeated exposure leads to more intense reactions (sensitization) rather than less intense reactions (habituation).

Whether sensitization or habituation occurs often depends on the intensity of the stimulus itself.

Eg baby crying – the longer it cries, the more attention you pay to it. 

Orienting responses and habituation.

· The novelty preference can be used to determine what babies can perceive about the world. Can babies recognise different people?

Learning what events signal: Classical conditioning.

(1) Describe the basic elements of classical conditioning.

(2) Describe how the connection between the CS and US is acquired.

(3) Explain the concept of second-order conditioning.

(4) Outline stimulus generalisation and stimulus discrimination.

(5) Explain the extinction of a conditioned response.

Classical conditioning: Learning to predict events.

Associating one set of stimulation with another set. Eg sights and sounds of food being associated with the taste of food. 

· Some stimuli serve as signals for others.

The terminology of classical conditioning

· Ivan Pavlov and his dogs.


US

CS

 (food)       (footsteps)

         UR (salivation) CR

Acquiring the connection between the CS and US

· What conditions need to be met in order for the connection to be acquired.


“The CS must predict the arrival of the US”

(1) Timing – the CS must arrive before the US.

(2) Timing – the US must follow the CS closely in time.

(3) Novelty – the CS must provide new information.

Second-order conditioning

· Conditioned responses can be “chained”, one on top of another.

· This greatly expands the range of situations to which classical conditioning applies.

Stimulus generalisation/discrimination

· Responses conditioned to particular stimuli often generalise to similar stimuli. (eg being conditioned to not like oysters because of food poisioning will generalise you to not like mussels either) 

However, we can eventually learn to discriminate between them. (if you make yourself sick with oysters, but you never get sick when you eat mussels -> will eventually differentiate between the two)

Extinction: When the CS no longer predicts the US

· If the CS no longer predicts the US, the CR will gradually disappear.

· However, if the CS is not encountered for a while, the CR may spontaneously recover.

Learning about the consequences of behaviour: Instrumental conditioning

(1) Define instrumental conditioning and “the law of effect”.

(2) Explain B.F. Skinner’s “radical behaviourism”

(3) Explain what is meant by the term discriminative stimulus.

(4) Outline the concept of reinforcement, both positive and negative.

(5) Discuss how different schedules of reinforcement affect behaviour.

(6) Explain how complex behaviours can be acquired through shaping.

(7) Define punishment, both positive and negative.

Instrumental conditioning versus classical conditioning

· Classical conditioning consists of learning that one event signals the occurrence of a second. Your behaviour may change in response to the first event, but your behaviour does not produce the second event.

· Instrumental conditioning consists of learning that one event signals that certain behaviours will now result in the production of a second event (a reward or punishment). In this case, your behaviour is critical to the production of the second event (the reward or punishment).

· In CC, you learn that certain events result in certain outcomes. In IC, you learn that your behaviour results in certain outcomes.

The discriminative stimulus

· The discriminative stimulus is the stimulus that ‘sets the scene’, or tells you when your behaviour will produce a reward.

The law of effect

· Edward Thorndike (1874-1949)

· If an individual’s behaviour in a certain situation is followed by a satisfying, or pleasant experience, then it will be more likely to occur again when that individual is in that situation.

· If an individual’s behaviour in a certain situation is followed by an unsatisfying, or unpleasant experience, then it will be less likely to occur again when that individual is in that situation.

B.F. Skinner and ‘radical behaviourism’.

· Aimed to make Psychology into the science of behaviourism. To produce explanations of people’s behaviour based entirely on the principles of classical and instrumental conditioning.

The nature of reinforcement

· Positive reinforcement – something that starts following behaviour, that increases the likelihood of that behaviour in future.

· Negative reinforcement – something that stops following behaviour, that increases the likelihood of that behaviour in future.

· Why not just say that positive reinforcement involves the presence of ‘nice’ things and negative reinforcement the removal of ‘nasty’ things?

· All reinforcement (positive and negative) increases the likelihood of behaviour.

Conditioned reinforcers

· Not all reinforcers are intrinsically positive or negative. We have learnt to experience rewards from some reinforcers. These are conditioned reinforcers.

Schedules of reinforcement

· Behaviours are more likely to be repeated in future if they are reinforced, but that depends on when and how often reinforcements are delivered.

· Schedules come in four delicious varieties:

Ratio schedules reward you after a certain number of actions. 

Interval schedules reward you after a certain period of time. 

Fixed schedules reward you steadily. 

Variable schedules reward you irregularly. [slot machine]

Effects of different reinforcement schedules on extinction

· What happens when the behaviour stops being rewarded?

· With a fixed-ratio schedule, it is easy to notice when the rewards have stopped (because it is easy to predict when the rewards will arrive).

· With a variable-ratio schedule, it is much harder to notice that the rewards have stopped (because you have never known when they were going to arrive).

Acquisition: Shaping the behaviour

· My mother once trained our dog to ‘shake paws/hands’, by rewarding him on a variable-ratio schedule. The dog learnt the word ‘Paw’ as a discriminative stimulus marking when paw-shaking would be rewarded and paw-shaking was resistant to extinction.

· But, how do you get the dog to begin shaking paws in the first place?

· With shaping, rewards are given for successive approximations to the ‘target’ (desired / trained) action.

· This is like the “hot and cold” game that children play, in which we let someone know they are coming closer to achieving some goal (e.g. finding a hidden object) by waiting for them to do something, then telling them they are getting ‘warmer’ or ‘colder.’

Punishment: Lowering the likelihood of a response.

· With reinforcement, you can be rewarded with the presence of a pleasant thing, or the removal of an unpleasant thing.

·  With punishment, you can be punished with the presence of a unpleasant thing, or the removal of a pleasant thing.

·  Positive punishment: behaviour leads to the occurrence of a stimulus that results in lowering the likelihood of that behaviour in future.

·  Negative punishment: behaviour leads to the removal of a stimulus that results in lower likelihood of behaving that way again.

Problems with the practical application of punishment

(1) It is difficult to judge how much punishment is required to have an effect.

(2) What we think of as punishment may actually reinforce behaviour.

(3) Punishment only teaches that some behaviours are not acceptable. It does not teach what should be done instead.

(4) Punishment may cause resentment and anger.

Alternative techniques, called inductive reasoning and pre-emptive parenting, do not have such problems.

If something increases the occurrence of behaviour – reinforcing

if something decreases the occurrence of behaviour – punishment

if something starts after behaviour we call it positive

if something stops after behaviour we call it negative
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You are your memory!

· To a large extent, ‘you’ are the sum of what you remember and your capacity to learn and record new events. Without your old memories and your capacity to make new ones, you would be stuck in a permanent present. 

Memory is absolutely fundamental to everything you do.

Remembering over the short term

(1) Describe the difference between visual sensory memory and short-term memory (STM) and explain how visual sensory memory is measured.

(2) Outline STM and describe the nature of the code used to represent verbalisable material in STM.

(3) Explain the role of rehearsal in maintaining information in STM and the speed with which information is lost from STM without it.

(4) Describe what has been discovered about the limited capacity of STM and explain how chunking can increase memory span.

Information-processing perspectives

The bits you pay attention to, you process and build perceptions

assigning meaning to what something is works short-term memory.

Sperling’s “Whole report” condition.

1960's

· Participants could report about 4 items.

· Perhaps the Sensory register could only hold about 4 items?

· Sperling argued all letters are there very briefly in your visual system. They all register on your retina, you create sensation of them but you only have time to pay attention and store a limited number of them before the image fades. 

Sperling’s “Partial Report” condition.

· A post-array cue signalled which row Ps should report.

· Participants could report about 3 items from that row.

· The Sensory Register contains all the items, but we can only fit some into STM (by attending to them).

The Sensory Register (SR).

· A large number of items (all items?) is at first represented in an unprocessed form in the sensory register.

· However, this memory quickly fades.

· A limited number of items (about four, in adults) can be processed from this store and they become represented in the capacity-limited STM. Only holds small amount of information

· The other items fade from memory.

How long does sensory trace usually last?

Sperling found that if his cue was delayed for more than about a second later, participants werent able to recall much from that row, suggesting that even as short as a second after you've seen it, the information has begun to fade from your sensory register. You need that post-array cue almost instantaneously. Very very short lived sensation. 

Why are we not typically aware of what goes on in our sensory register? (like in working memory, LTM)

Because contents of sensory register are continually being replaced/updated moment by moment by new information. 

Short-term memory: The mental workspace

· We select some information from sensory memory to pay attention to. That information is then transformed in STM from an unanalysed form into a meaningful representation.

· In sensory memory, all that is present is raw information. It needs to be processed to be meaningful.

Working memory

· STM is also known as ‘working memory’, because it is in STM that work is done to transform the unprocessed information in the sensory store into meaningful information. That information can be stored in one of two forms:

(1) The phonological loop – our ‘inner voice’, transferring it into words and repeating it over and over again. (most of the time you are conscious of this) -demonstrated by the kids of errors people make when trying to remember a series of letters. Common mistakes are recording a letter that sounds similar to one you were trying to record. eg. B and P. Unlikely to make mistakes based on how the letters look. Eg B and R/ C and O. 

(2) The visuospatial sketchpad – our ‘mind’s eye’. - picture an image in your mind. 

Short-term forgetting

· Information in STM needs to be mentally rehearsed, otherwise it rapidly disappears.

· If you are prevented from mental rehearsal, even small amounts of information are lost.

The magic number; 7 +/- 2

· Memory span is the largest number of items that can be recalled in exact order. Typically, people are able to recall between 5 and 9 such items.

54982

7594831

142170596543

“seven/five/nine/four/eight/three/one”

“one/four/two/one/seven/zero/five/nine/six/five/ four/three” By the time you get to the end of this sequence, the beginning ones are being forgotten and disappear.

· How much you can keep in STM depends on the speed with which you can rehearse it.

“bat, dog, cat, fish, goat, pig, cow”

“rhinoceros, chimpanzee, kangaroo, dolphin, elephant, jabberwocky, hairy long-horned toad beetle”

· As children age, they speak more fluently and hence can store more in STM.

1. The limit of STM is whatever can be rehearsed in two seconds (often 7 +/- 2 items.)

Languages with more difficult numbers to say (arabic) leads to the capacity of fewer things in the STM 

“Chunking” and why it works.

· By chunking information into larger units, we can rehearse it more efficiently. For instance…

sbtdu iho ste gan

“ess/bee/tee/dee/you eye/haitch/oh ess/tee/ee gee/ay/en” (overloading time limit in stm)

Susan bit the dog

“Susan bit the dog” -much easier to remember letters

Storing information for the long term

(1) Describe the effects of elaboration and distinctiveness on retrieval from long-term memory.

(2) Outline how repetition influences later retrieval from long-term memory.

Memorising information: Elaboration and meaning

· When learning new information, it helps to form connections between the new information and things you already know.

· In general, the more ‘deeply’ you think about new information, the more likely you are to retain it. Try to look beyond the surface level and form connections between items.

Craik & Tulving (1975)

Divided participants into two groups.

· Group 1 were asked to read a list of words and think about the meaning of the words (e.g. “Mouse”: Is a mouse an animal?)

· Group 2 were asked to read the same list of words, but instead think about the word itself (e.g. “Mouse”: Does mouse rhyme with house?)

Group 1 later showed better recall of the words

· Relational processing: Notice relationships between the to-be-remembered items. Use what you already know to form connections between items. (eg. Everything in list could be found at french restaurant)

· Notice differences between to-be-remembered items and things you already know. If information is too similar, you may have trouble finding it again. (eg. Bread doesnt stand out as being just in the french restaurant, but frogs legs would be – more strongly associated with french) Important to notice differences between items as well as similarities.

Repetition of to-be-remembered material: Diversify and distribute

· Repeating to-be-remembered material many times will obviously help you to remember it. However, by itself, repetition is not such a great strategy, particularly if you simply repeat the information at a ‘shallow’ level.

(1) Diversification – try to think of the material in as many different ways, at as many different levels, as possible. 

(2) Distribute repetitions over time. Massed practice (‘cramming’) is much less effective than practice that is spread out over time. Why?

· If you practice the material once, then come back to it later, you are more likely to think of it in a different way the second time around.

· You gain practice at retrieving the information from memory.

Recovering information from cues

(1) Explain the ideas of cue-dependent forgetting, the encoding specificity principle, and the notion of transfer-appropriate processing.

(2) Explain how reconstructive processes, such as schemas and source monitoring, can lead to inaccurate recollections of past events.

(3) Describe the difference between implicit and explicit memory.

Retrieval and retrieval cues

· Tulving & Pearlstone (1966) – Participants whose memory for a list of words was ‘cued’ retrieved more of those words from memory than Ps whose memory was not cued.

The encoding-retrieval match

Retrieval will be easier if there are ‘cues’ available that match the way you remembered the information in the first place. Easier to recall something with a cue that was present when you learned it. 

The encoding-retrieval match

· The environment in which you learn information can act as a retrieval cue.

Updating memory

(1) Describe the mechanisms that cause forgetting, including retroactive and proactive interference.

(2) Define retrograde and anterograde amnesia and outline the brain basis of memory.

Why do we forget?

· Do we forget because memories decay, or because we lose the retrieval cues to find them again?

· Retroactive interference – new information “takes over” the cues that we used to use to recover old information.

Pro-active interference

· New information can compete with old information for retrieval cues.

· When new information “wins”, this is retroactive interference (new interferes with old – or retro – information).

· When old information “wins”, this is proactive interference (old interferes with new information). [parking spot brings back cues to old spot instead of the new spot] 

Reconstructive remembering

· In some ways remembering something is like perceiving something. Top-down processes, like beliefs and expectations can influence what we perceive and what we remember.

· Memory schemas –
organised scripts in
memory, detailing expectations and beliefs and people, places and activities.

Using schemas to “fill in the blanks” (expectations/beliefs)

· Sometimes, we use may use our schemas to fill in missing information in memory.

· If you “restaurant schema” includes chocolate dessert, but you don’t remember what you had last time you were at a restaurant, if you remember “chocolate dessert” you will probably, but not necessarily, be correct.

· Schema-based memories are usually correct/ However, they can lead to errors when we are exposed to something that does not fit the schema.

The influence of schemas on memory

· Brewer & Treyens (1981) – Participants were left alone in the experimenter’s “office”.


Thirty-five seconds later, Ps were moved to another room and tested for their memory of the contents of the office.

· Brewer & Treyens (1981) – Participants were much more likely to remember (or misremember!) items that fit into a typical “office schema”.

Eye-witness testimony

· Loftus & Palmer (1974) – Undergraduates were shown a video of two cars having an accident.

One group was asked to estimate how fast the cars were going when they smashed into each other. (schema of car smash activated) – Estimated a significantly faster speed than group 2.

The other group was asked how fast were the cars going when they contacted.

Also found that smash group were more likely to mis-remember whether the windshield shattered on impact or not. (it didn't, they believed it did) 

The neuroscience of forgetting

· While forgetting can be normal and adaptive, it can also be caused by damage to the brain from injury or illness (organic amnesia).

· Retrograde amnesia – the loss of memories from before the accident or illness. - The vow

· Anterograde amnesia – the failure to retain memories from after the accident or injury – 50 first dates.

What is lost and retained in anterograde amnesia?

· Although anterograde amnesiacs do not make new explicit memories, their implicit memory may still be intact.

· Implicit memory involves being affected by previously learnt information without an accompanying feeling of “remembering”. For instance…


Learning

Explicit
Implicit


Mansion

?

Man_ _ _ _


Motel

?

Mot_ _


Mouse

?

Mou _ _

You are your memory!

· The Hippocampus likely plays a role in forming and storing new memories.

1. However, memory is so fundamental that much of the brain is likely to be involved in memory.
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Communicating with others

(1) Evaluate the linguistic relativity hypothesis.

(2) Describe the structure of language and its basic units.

(3) Explain the role of shared knowledge in language comprehension.

(4) Describe the major milestones of language development.

(5) Evaluate whether there is such a thing as ‘non-human language’.

The relationship between language and thought

· The ‘weak’ version of the linguistic relativity hypothesis:

· The language that you speak influences how you think.

· The ‘strong’ version of the linguistic relativity hypothesis”

· The language that you speak determines how you think.

The ‘weak’ LR hypothesis

· We have already seen several instances where the language a person speaks can influence their thinking:

Your language biases the way you are likely to think. 

The ‘strong’ LR hypothesis

· Does language determine what you think?

· That is, if your language has no word for something, do you have problems thinking about it?

· The Hopi language has no past tense from of verbs. Do the Hopi have trouble thinking about the past?

· English (“I walk to school” vs. “I walk-ed to school”)

· Hopi (“I walk to school” vs. “I walk to school yesterday / a while ago / a long time ago”)

· The Dani people have just two words for describing colours – mola for bright, warm tones and mili for darker, colder hues.


Does this mean that the Dani people do not perceive colour in the same way as English speakers? No their eyes still work the same

· The Hanunoo people have 92 different names for rice. Do they perceive rice differently from English-speakers? (Do English speakers have a problem perceiving rice?)

· Possibly. But does this difference result from language?

· Does language influence, or reflect, thinking?

· The Hanunoo language may cause people to perceive more different types of rice than the English language.

· Hanunoo culture may care more about different types of rice than English / US / Canadian culture and so gives them different names.

· Just because you have no word for something, doesn’t mean you can’t perceive or think about it.

· There is not much evidence that suggests that speakers of different languages perceive or think about the world in different ways.

· Even where such evidence exists, it may be that perception and thinking comes first and language follows.

· That is, different cultures may think and perceive things differently, then develop language and vocabulary that expresses those differences.

“Shameful joy” - we do not have a specific term for this in english, like they do in German. However we still have a grasp of the concept. 

Back to the ‘weak’ LR hypothesis

· So language may not determine thought, but it can definitely influence thought.

· Carroll & Casagrande (1958)

eg. muffin vs cake

There is not much evidence of a strong LR hypothesis but plenty for weak. 

What makes something a language?

· Dogs bark, cats meow and apes pant-hoot.

· All of these sounds are communicative, but are they language? If not, what makes language different?

· A true language must have a generative grammar. There must be a set of rules governing how abstract symbols are combined to flexibly express meaning.

(1) Phonology – Rules for combining sounds into words.


Some of these words are phonologically plausible in English, and others are not.

(2) Syntax – Rules for combining words to make sentences.


“Lecturer a the wearing shirt blue was.”


Articles (“the”, “a”) and adjectives (“blue”) must come before nouns (“shirt”, “lecturer”)

(3) Semantics – Rules governing the meaning of words and sentences.


“Colourless green ideas sleep furiously.”


“Do you walk to work, or take a lunch?”

The hierarchical structure of language

Phonemes

· Phonemes – the smallest units of sound.

“cat”

“c”
“at”

“c”
“a”
“t”

40 different sounds in English language – even though there are only 26 letters. Variants of the same sound – Problems with reading/writing 

Morphemes

· Morphemes – the smallest units of language that carry meaning.

Morphemes can be words, but also prefixes (“un-” meaning “not”) and suffixes (“-ed” indicating past tense).

Words and sentences

· There are many rules about how to combine words into sentences (see syntax).

· Surface structure – the appearance of the words in the right order.

· Deep structure – the underlying meaning of the words.

“The shooting of the hunters was terrible” -identical surface structure, dif deep structure.

Pragmatics and language comprehension

· For effective communication, we need not only to understand the semantics and syntax of a sentence, but also the pragmatics.

· The rules for “saying appropriate things.”

(1) “Speak no more or no less than is required”

(2) “Try to speak the truth”

(3) “Be relevant and informative”

Violations of pragmatic rules.

The development of language

· Language development follows a consistent pattern across cultures.

3- to 5-week-olds: Cooing (“oooohh”, “aaaaah”) begins.

4- to 6-month-olds: Baby babbling (“babababa”, “dadadada”, “kakakaka”) begins.


Turns into “expressive jargon” (“ahbajabajabakakada”)

12-month-olds: First words appear.

24-month-olds: Baby typically has 200 words. Telegraphic speech appears.

Telegraphic speech demonstrates rudimentary grammar.

Learning from children’s (cute) mistakes.

· The errors that children make often demonstrate that they are learning grammar.

Overgeneralisations – adding regular endings to irregular verbs or nouns.

Language in non-human species

· Languages have a generative grammar (consisting of phonology, syntax and semantics).

· They have a hierarchical structure.

· There is evidence that suggests human beings have an innate or genetic disposition to learn language.

· What about other animals?

Language in the wild?

· Although other animals communicate, there is little to suggest anything like a true language in any other species.

· Non-human communication is fixed and often limited to a small range of ‘messages’.

Attempts to teach English to non-humans

· A sensible place to start is with our closest genetic relatives, the Chimpanzees.

· Kellogg & Kellogg raised a female Chimp, Gua, with their son, Donald, as though she were a human child.

·  “Washoe” = 160 signs and some grammar.

· “Koko” = learnt to use plastic shapes as “words”.

· “Kanzi” = presses keys corresponding to words. Can understand complex sentences.

· Is non-human primate language more than just conditioning? If we repeatedly reward a pigeon for pushing a button in response to seeing a banana, when the pigeon pushes the button, is it “saying” banana?

· Experimenter bias?

Washoe is alleged to have created new combinations of words (“water-bird”).

Categorization

(1) Explain why psychologists have rejected the idea of ‘defining features’, and think instead of the ‘family resemblance’ of category members.

(2) Outline the hierarchical organization of categories.

Categorization

· The ability to categorise objects means that you know a lot about individual objects that you’ve never encountered before.

· A collection of things or events that people in a given culture agree belong together. 

· Categories can be things like “vegetables”, “fruits”, “vehicles”, “pets”, “computers” and “professors”.

What properties does an object have to have to be in a category?

· What makes something a vehicle?

Fuzzy boundaries

· We have some intuition that, if we only found the right feature, categorisation would be simple.

· However, for many (most?) categories, the defining features are surprisingly hard to pin down.

· Most categories have “fuzzy boundaries”.

Family resemblance

· Members of the same category share some features, but it isn’t necessary for them all to have every feature.

· Those members of the category that have more of the features are usually deemed to be ‘better’ examples of that category.

The hierarchical structure of categories.

· List the typical features of the following categories:

· Furniture

· Chair

· Rocking chair

· Typically, we talk about things at the basic-level. Basic-level kinds carve the world into the most useful categories.

Solving problems

(1) Describe factors that influence how a problem is identified and defined.

(2) Explain the difference between an algorithm and a heuristic and describe several common heuristics.

Types of problems

· Well-defined – clear starting and end points.

· Ill-defined – unclear starting or end points.

Representing problems in helpful ways.

· To solve a problem, we need:

(1) an accurate understanding of where we are now ($0),

(2) where we want to be ($1 000 000),

(3) the difference between these states


($1 000 000 – 0 = $1 000 000),

(4) And some idea of how to move from one to the other (Quit academia and become a movie star).

Problem-solving strategies

· Once we’ve got a helpful representation of the problem, we need to act. Two types of strategies are:


(1) Algorithms – step-by-step rules or procedures that guarantee a solution.


(2) Heuristics – cognitive ‘short-cuts’ that often reach a solution faster than algorithms, but do not guarantee a solution to the problem.

Decision-making heuristics

· When making judgements about probability, two heuristics are often used:

(1) The representativeness heuristic: Playing the lottery.

1

2
3
4
5
6

5

12
29
36
42
45

1/49th 1/48th 1/47th 1/46th 1/45th 1/44th


Some sequences seem more representative of randomness than others.

The gambler’s fallacy

· Assuming I throw a fair coin five times and it comes up ‘tails’ five times, what is the chance that it will come up ‘tails’ the next time?

· The chance of a random event occurring is independent of prior events. (The coin has no memory!)

Decision-making heuristics

(2) The availability heuristic:


Which is the more commonly-occurring event, that someone is injured by a shark, or by an escalator?

 (2) The availability heuristic:


Judgements of the probability of something happening are influenced by how easily we can remember previous cases.

· Usually, this is a reliable guide; compared to uncommon events, common events are more likely to be remembered and to happen in the future.

· However, our memory is affected by more than simply the number of events!

· Dogs have attacked more human beings than bunny-rabbits have.

· Therefore, memories of dog attacks are more easily available to us than memories of bunny attacks.

· This leads us to (correctly) predict that dogs are more dangerous to us than bunnies.

· Dogs have attacked more human beings than sharks have.

· However, because they are often so graphically described, memories of shark attacks may be more easily available to us than memories of dog attacks.

· This leads us to incorrectly predict that sharks are more dangerous to us than dogs.

The value of heuristics

· Which is the better purchase, a 35 gram bag of garlic powder for 41 cents, or a 67 gram bag for 77 cents?

· The heuristic “buy things in larger bags because they work out cheaper is usually correct”
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