PSYC 100 Exam Review
Chapter 1: The Science of Psychology

What is Psyc?

· Science of behaviour

· Application of findings of psyc research to solution of problems

Definition of Psychology: Scientific study of behaviour and mental process

Why Study Behaviour?
· Explain why people do what they do

· First, learn to categorize different behaviours

· Second, discover causes of behaviour- events responsible

Fields of Psychology
· Some are scientists, practitioners and some are both
· Most employed by colleges and universities
Physiological Psyc.

· Studies physiological basis of behaviour
· Study what can be observed in non-human animals
· MEMORY, SENSORY PROCESS, MOTIVATION, SLEEP
· Can determine a lot about drug abuse
Comparative Psyc
· Study of the behaviour of members of a variety of species in an attempt to explain behaviour in terms of evolutionary adaption to the environment
· Inherited behaviour patterns
· MATING, PREDATION AGGRESION
Behaviour Analysis

· Studies effects of the environment on behaviour

· Interested in LEARNING and MOTIVATION

· Pleasant outcomes=repeated

· Unpleasant consequences=less likely

· Research applied settings- schools, homes, etc.

Behaviour Genetics
· Studies role of genetics in behaviour

· Blueprint we inherit from rents different then anyone elses

· No two people will act exactly alike

· One of the major contributions of behaviour genetics to the study of drug abuse that has been the development of strains of laboratory animals

Cognitive Psyc
· Studies complex behaviours and mental processes functions by studying the brain mechanisms that are responsible

· Complex behaviours: perception, attention, learning, memory

· Occur in response to environmental events

· Explanations involve inferred mental process- ex. Attention

Cognitive Neuroscience
· Attempts to understand cognitive psychological functions by studying the brain mechanisms that are responsible for them

· Similar to cognitive psychologists, but more in depth

· A primary technique is to study brains that have been damaged- stroke, disease, etc.

Developmental Psyc
· Studies the change in behavioural, perceptual and cognitive capacities of organisms as a function of age and experience

· Mainly for children

· Helped understand how drugs have taken over people

Social Psyc
· Study the effects people have on each other’s behaviour
· Perception, attitudes and opinions, interpersonal relationships, group dynamics etc
Personality Psyc

· Study of individual differences in temperament and patterns of behaviour

· Look for casual events in a person’s history, genetic and environmental

Evolutionary Psyc

· Seeks to explain cognitive, social and personality aspects of psychology by looking at their adaptive significance during the evolution of modern species

· Comparative psychologists and behavioural geneticists= important

· Use the theory of evolution

· Natural selection guiding principle

· Task is to trace development of such differences and explore how their adaptive advantages might explain the behaviours of modern humans

Cross-Cultural Psyc
· Studies the effects of culture on behaviour

· Ancestors of people lived in different environments that presented

Clinical Psyc
· Study of psychological disorders and problems of adjustment

· Most are practitioners who try to help people solve their problems

· Also do research to evaluate and improve methods of psychotherapy

Philosophical Roots of Psychology
· Primitive philosophy is called animism
· Animism: is the belief that all animals and moving objects possess spirits providing their motive force
· Psyc as a science must be based on the assumption that behaviour is strictly subject to physical laws
· Rene Descartes- has been called the father of modern philosophy
· He advocated a sober, impersonal investigation of natural phenomena using sensory experience
· Reflex: An automatic response to a stimulus, such as the blink reflex to the unexpected approach of an object to the eye
· Dualism: the philosophical belief that reality consists of mind and matter
· Model: a relatively simple system that works on known principles and is able to do at least some of the things that a more complex system can do
· Empiricism: the philosophical view that all knowledge is obtained through the senses
· Materialism: a philosophical belief that reality can be known only though an understanding of the physical world of which the mind is a part of
Biological Roots of Psychology

· Doctrine of specific nerve energies: Johannes Muller’s observation that different nerve fibres convey specific information from one part of the body to the brain or from the brain to one part of the body

· Experimental Ablation: the removal of a portion of the brain of an experimental animal for the purpose of studying the functions of that region

· Muller was a forceful advocate of applying experimental procedures to the study of psychology

· Pierre Flourens provided experimental evidence for the implications of Mullers doctrine of specific nerve energies

Applications in Education and Therapy

· Descartes believed that the mind had free will- the ability to make decisions for which it was morally responsible

· Determinism: the doctrine that behaviour is the result of prior events

· Psychologists differ concerning their views on determinism

· Freud believed in stronger version then others

· Psychophysics: the branch of psychology that measures the quantitative relation between physical stimuli and perceptual experience

· Edward Thorndike studied the behaviours of animals, looking at responses that might indicate intelligence

· Defined this as the law of effect

· Law of Effect: Thorndike’s observation that stimuli occur as a consequence of a response can increase or decrease the likelihood of making that response again

· Seemed to provide a universal principle by which habits could be learned

· View of children’s learning was adapted by Maria Montessori

Major Trends in Development of Psychology

· Psyc as a science started in Germany in the late 19th century

· Wilhelm Wundt was the first person to call himself a psychologist

· The fact that Germany was the birth place has much to do with social, political, economic influences as with the abilities of its scientists and scholars

Structuralism

· The system of experimental psychology that began with Wundt; it emphasized introspective analysis of sensation and perception
· Matter was the structure of the mind
· Taught to engage in introspection; they observed stimuli and described their experiences
· Introspection: “Looking within” in an attempt to describe one’s own memories, perceptions, cognitive processes, or motivations
Functionalism

· The strategy of understanding a species’ structural or behavioural features by attempting to establish their usefulness with respect to survival and reproductive success
· Against structuralism
· Process of conscious activity
· Darwin’s theory of natural selection was important to psychology because it suggested that behaviours, like other biological characteristics could best be explained by understanding their role in the adaptation of an organism to its environment
Freud’s Psychodynamic Theory

· Formulating a theory of human behaviour that would greatly affect psychology and psychiatry and radically influence intellectuals of all kinds

· Only discussed here to mark Freud’s place in the history of psychology

Psychology in Transition

· Psychology as a science took a huge turn in the early decades of 20th century

· New emphasis on experiment and observation was becoming prominent

Behaviourism

· A movement in psychology that asserts that the only proper subject matter for scientific study in psychology is observable behaviour

· Behaviourists believe that mental events which can not be observed are outside the realm of psychology

· Relation between people’s environments and their behaviour, without appeal to hypothetical events occurring in their heads

· Noticed terms used in observation that could not be observed

· “Satisfaction and Discomfort”- replaced with more objective concepts that reflected only the behaviour

· Behavioursim as a formal school of psychology began with a book by John Watson

· According to Watson, psychology was a natural science that was restricted by observable events

Humanistic Psychology

· An approach to the study of human behaviour that emphasizes human experience, choice and creativity, self-realization, and positive growth
· Emphasize the positive side of human nature and the potential we all share for personal growth
· Greatest impact has been the development of methods of psychotherapy based on a positive and optimistic view of human potential
Reaction against Behaviourism: The Emphasis on Cognition

· Proponents of behaviourism restricted the subject matter of psychology to observable behaviours

· Contrast began with Max Wetheimer who suggested that psychological processes provided continuity

· Attempted to discover the organization of cognitive processes, not their elements

· Gestalt Psychology: a movement in psychology that emphasized that cognitive processes could be understood by studying their organization, not their elements

· Much of cognitive psychology uses an approach called information processing

· Information Processing: an approach used by cognitive psychologists to explain the workings of the brain; information received through the senses is processed by systems of neurons in the brain

· Cognitive psychologists now study mental structures and operations, they have not gone back to the introspective methods that structuralists such as Wundt employed

Reactions against Behaviourism: The Emphasis on Neurobiology

· Biological approach to behaviour has become so strong in the past few years that it can properly be called revolution

· At the time scientists had no way of studying what went on inside the brain

· Donald Hebb argued that behavioural and mental phenomena could be related directly to brain activity

· Neurobiologists and scientists and engineers in allied fields have developed ways to study the brain that were unthinkable just a few decades ago

Chapter 2: The Ways and Means of Psychology
-The goal of psychology as a science is the explanation of behaviour. Scientific methods allow us to study the nature and causes of behaviour.

The Scientific Method in Psychology

Scientific method: a set of rules that governs the collection and analysis of data gained through observational studies or experiments.

Naturalistic observation: the observation of the behaviour of people or other animals in their natural environments.

Clinical observation: the observation of the behaviour of people who are undergoing diagnosis or treatment.

Correlational study: the examination of relations between two or more measurements of behaviour or other characteristics of people or other animals.

Experiment: a study in which the researcher changes the value of an independent variable and observes whether  this manipulation affects the value of a dependent variable. Only experiments can confirm the existence of cause-and-effect relations among variables.  

-The rules of the scientific method are based on logic and common sense.

-Psychologists conduct 3 major types of research. (1) naturalistic observation- the foundations of biological and social sciences- and clinical observation. (2) correlational studies- examine the relation of these measurements in an attempt to explain the observed behaviours. (3) experiments. They follow that order.

-5 steps to an experiment: 

· Identify the problem and formulate a hypothesis

· Design the experiment

· Perform the experiment

· Evaluate the hypothesis by examining data from the study

· Communicate the results

Hypothesis: a statement, usually designed to be tested by an experiment, that tentatively expresses a cause-and-effect relationship between two or more events. 

Theory: a set of statements designed to explain a set of phenomena; more encompassing than a hypothesis.

Case study: a detailed description of an individual’s behaviour during the course of clinical treatment or diagnosis.

Designing an Experiment

Survey study: a study of people’s response s to standardized questions.

Variables: anything capable of assuming any of several values. Virtually, anything that can differ in amount, degree, or presence versus absence is a variable. 

Manipulation: setting the values of an independent variable in an experiment to see whether the value of another variable is affected. 

Experimental group: a group of participants in an experiment, the members of which are exposed to a particular value of the independent variable, which has been manipulated by the researcher. (ex: researchers would give the group and exemplar experience to have a subconscious expectation of the variable)

Control group: a comparison group used in an experiment, the members of which are exposed to the naturally occurring or zero value of the independent variable. (ex: researchers do not give the group any subconscious clues before the experiment)

Independent variable: the variable that is manipulated in an experiment as a means of determining cause-and-effect relations. 

Dependent variable: the variable that is measured in an experiment.

Independent Variable ----(causes)---( Dependent Variable

Expectation of Image-----(causes)---( Detection of that Image

Nominal Fallacy: false beliefe that one has explained the causes of something by simply identifying and naming it. For example: seeing a guy shout and frown, and say “wow he’s angry today” does not explain his behaviour. It only describes his behaviour. We need to know what events made him act the way he did. There are always many underlying issues to discover before any assumptions must be made (he could have a toothache, have been fired, read a book about being assertive, etc.)

Operational Definition: the definition of a variable in terms of the operations the researcher performs to measure or manipulate it. 

By selecting one particular operational definition, the researcher may or may not succeed in manipulating the independent variable or measuring the dependent variable. There is no single definition of visual expectation. For this reason we have to make sure there is validity.

Validity: the degree to which the operational definition of a variable accurately reflects the variable it is designed to measure or manipulate.

Confounding of variables: inadvertent simultaneous manipulation of both independent and dependent variable. The results of an experiment involving confounded variables permit no valid conclusions about cause and effect.

One of the meanings of ‘confound’ is failure to distinguish.
Counterbalancing: a systematic variation of conditions in an experiment, such as the order of presentation of stimuli, so that different participants encounter them in different orders; prevents confounding of independent variables with time-dependent processes such as habituation or fatigue or familiarization. 

Performing an Experiment

Reliability: the repeatability of a measurement; the likelihood that if the measurement was made again it would yield the same value.

Interrater reliability: the degree to which two or more independent observers agree in their ratings of another organism’s behaviour. 

Selecting the Participants

How do we choose the participants? This is a difficult task. 

Random assignment: procedure in which each participant has an equally likely chance of being assigned to any of the conditions or groups of an experiment. Differences and similarities must be evenly distributed among groups. 

Researchers must continue to attend to the possibility of confound variables even after the experiment is under way.

Expectancy Effects

When people in experiments know that they are under observation it may affect their results. They may try harder, etc. When people figure out the hypothesis they may try to help the researcher prove it true, even if it is false. This is dangerous for the experiment.

Placebo: an inert substance that cannot be distinguished in appearance from a real medication; used as the control substance in a single-blind or double-blind experiment. (fake drug so it is all in the participant’s mind)

Single-blind study: an experiment in which the researcher but not the participant knows the value of the independent variable. 

Double-blind study: an experiment in which neither the participant nor the researcher knows the value of the independent variable.

Correlation Studies

Some variables are unable to be manipulated (a person’s gender, income, social class, etc)

Correlation study: the examination of relations between two or more measurements of behaviour or other characteristics of people or other animals. 

They are not necessarily cause-and-effect studies. 

Ex: Daydreaming keeps a person from making contacts with other people; experiences in fantasies are more successful and gratifying than those in real life. --( The person does not know how to respond in the company of other people. 

Or: Person has poor social skills; finds contacts with other people uncomfortable--( He turns to daydreaming because he receives no gratification from social contacts. 

Matching: a systematic selection of participants in groups in an experiment or (more often correlation study) to ensure that the mean values of important participant variables of the groups are similar. 

Reporting and Generalizing a Study

Replication: repetition of an experiment or observational study to see whether previous results will be obtained. Ensures all incorrect conclusions are weeded out. 

Sample: a selection of elements from a larger population- for example, a group of participants selected to participate in an experiment.

Generalization: the conclusion that the results obtained from a sample apply also to the population from which the sample was taken. 

The Scientific Method in Psychology allows us to determine the causes of phenomena. The three basic forms of scientific research are: naturalistic/ clinical observations, experiments, and correlation studies. Only experiments permit us to be certain that a cause-and-effect relation exists. 

Ethics

Research with Human Participants
When working with human participants, psychologist researchers must respect the ethics of humanity. 

Informed consent: Agreement to participate in an experiment after being informed about the nature of the research and any possible risks and benefits.

Confidentiality: privacy of participants and non-disclosure of their participation in a research project.

Debriefing: full disclosure to research participants of the nature and purpose of a research project after its completion.

Research with Animal Participants
Although psychologists can’t ask for consent, they must make sure that what they are doing is both humane and worthwhile. They must keep the animals in good health, in comfortable, sanitary conditions. Psychologists must provide anaesthetics so no animals suffer. Canadian Council on Animal Care (CCAC) exists to ensure guidelines are being followed. 

Understanding Research Results

Descriptive Statistics: What are the Results?

Descriptive statistics: mathematical procedures for organizing collections of data, such as determining the mean, the median, the range, the variance, and the correlation coefficient. 

Measures of central tendency: a statistical measure used to characterize the value of items in a sample of numbers. (Uses mean and median to find results)

Mean: a measure of central tendency; the sum of a group of values divided by their number; the arithmetical average. 

Median: a measure of central tendency; the midpoint of a group of values arranged numerically.

Measures of Variability: a statistical measure used to characterize the dispersion in values of items in a sample of numbers. (uses range to find results)

Range: the difference between the highest score and the lowest score of a sample. 

Two sets of numbers can have the same mean or median and still be very different in overall character. Even so, range is not used that often because standard deviation has more useful mathematical properties.

Standard deviation: a statistic that expresses the variability of a measurement; square root of the average of the squared deviations from the mean. 

Measurement of Relations

In correlation studies, the measurement of the degree to which two variables are related. We can use scatterplots or calculate the correlation coefficient. 

Scatterplots: a graph of items that have two values; one value is plotted against the horizontal axis and the other against the vertical axis.

Correlation coefficient: a more convenient way to communicate the results to others. A measurement of the degree to which two variables are related. 

Inferential Statistics: Are the Results Significant?

Statistical significance: the likelihood that an observed relation or difference between two variables really exists rather than is due to chance factors. 

Inferential statistics: mathematical procedures for determining whether relations or differences between samples are statistically significant. 

Understanding Research Results: Psychologists need ways to communicate their results to others accurately and concisely. They normally use three descriptive statistics: measures of central tendency, variability, and relations. The most common examples of these measures are the mean, the median, the standard deviation, and the correlation coefficient

Chapter 3:Evolution, Heredity, and Behaviour

Biological evolution- the changes that take place in the genetic and physical characteristics of a population or group of organisms over time

· this concept was developed by Charles Darwin 

· his theory and a new discoveries in genetics together will help us understand behaviour

Adaptive significance- the effectiveness of behaviour in aiding organisms to adapt to changing environmental conditions

Ultimate causes- evolutionary conditions that have slowly shaped the behaviour of a species over generations 

Proximate causes – immediate environmental events and conditions that affect behaviour

· Psychologists are interested in understanding both these shape behaviour 

· Example: fetal gerbils gestate in mother’s uterus next to siblings of their litter…this has profound effects on their sexual behaviours. Males that develop beside another male is exposed to male sex hormone and as an adult reacts strongly to females which helps propagate his kind. Males that develop beside females often act uninterested in females as adults. This difference exists because of the absence or presence of testosterone during gestation period. 

Culture- the sum of socially transmitted knowledge, customs, and behaviour patterns common to a particular group of people 

Charles Darwin 

Darwin voyages on the HMS Beagle and his subsequent learning led him to develop the idea of biological evolution, which explains how genetic and physical changes in groups of animals over time.

· Individuals within a population show variability in heritable behavioural and physical characteristics. The capacity of the environment to sustain a population of any species is limited, producing competition. Thus, those with characteristics to compete better are more likely to survive and reproduce, then pass those characteristics on if they are heritable. Behavioural adaptations are especially important to survival and therefore evolution. EXAMPLE: If wolves speed is genetically controlled, it will be passed on to its offspring. They will be more likely to catch prey and will therefore live longer and reproduce.
The primary element of biological evolution is natural selection.

· Natural Selection – the consequence of the fact that organisms reproduce differentially: Within any given population, some members of any given species will produce more offspring than will others. Any animal that possesses a characteristic that helps it to survive or adapt to changes in its environment is likely to live longer and to produce more offspring than are animals that do not have this characteristic. 

· Artificial Selection- a procedure in which particular animals are deliberately mated to produce offspring that possess especially desirable characteristics (ex. If you wanted a pigeon to have more colourful feathers, permit only the most colourful to start to reproduce and over generations the colony will be more colourful) 

Reproductive success- the number of viable offspring an individual produces relative to the number of viable offspring produced by other members of the same species.

· The evolutionary bottom line is not physical strength, but reproductive success. 

Two aspects of Natural Selection

VARIATION 

· The differences found across individuals of any givens species in terms of their genetic, biological (size, strength, physiology) and psychological (intelligence, sociability behaviour) characteristics. 

· Genetic Characteristics = Genotype ( unique genetic makeup [except in twins] ) and Phenotype (outward expression of genotype such as physical characteristics and behaviour) 

· Ex.  Darwin’s finches discovered in Galapagos Islands had a striking physical difference among their beak size. The amount of food supply and rainfall directly affected the mortality of certain beaked finches. The two points to be understood from this are that 1) evolution occurs over the long run, but natural selection produces changes in the short run 2) phenotypic variation can produce important selective advantages that affect survival 3) because phenotypic variation is caused by genetic variation, some individuals have an advantage

COMPETITION

· A striving or vying with others who share the same ecological niche for food, mates, and territory. 
· Competition can occur within a species or between species
· Ex. Yellow-headed blackbirds and red-winged blackbirds eat the same foods and occupy the same type of breeding territories, thus competing for these resources. This competition indirectly influences reproductive success, as the ability to find and court a suitable mate depends on the ability to stake out and defend a territory that has adequate food supplies.
Genetics- the study of the genetic makeup of organisms and how it influences their physical and behavioural characteristics

Heredity- the sum of the traits and tendencies inherited from a person’s parents and other biological ancestors

DNA- the DNA structure resembles that of a twisted ladder. Strands of sugar and phosphates are connected by rungs made from nucleotide molecules of adenine, thymine, guanine, and cytosine.

Genes- small units of DNA that direct the synthesis of proteins and enzymes

Genome- the total set of genetic material of an organism

Enzymes- proteins that regulate the structure of bodily cells and the processes occurring within those cells

Chromosomes-threadlike structure in the nuclei of living cells; containing genes

Sex chromosomes- those that contain the instructional code for the development of male or female sex characteristics

Autosomes- the chromosomes that are not sex chromosomes

Meiosis-  the form of cell division by which new sperm and ova are formed. The chromosomes within the cell are randomly rearranged so that the new sperm and ova contain 23 individual chromosomes or half of those found in other bodily cells

Alleles- alternative forms of the same gene

Dominant trait- the trait that is exhibited when an individual possesses heterozygous alleles

Recessive trait- a trait that occurs only when it is expressed by homozygous alleles

· Genes influence our physical and behavioural development through protein synthesis. However, there is no gene for behaviour, only a gene that contains instructions for the synthesis of proteins that might affect this behaviour.

· Genes direct the synthesis of enzymes 

· Large segments of the DNA molecule consists of junk DNA/ non-coding DNA  which are not involved in direct synthesis of proteins but still regulate the processes of other genes that synthesise proteins by genes….therefore affecting evolution

· Genes are located on chromosomes

· We inherit 23 individual chromosomes from each of our parents, giving 23 pairs or 46 individuals in most cells

· 22 of these pairs have matching types of DNA, the others are sex chromosomes and distinguish males from females (XX vs. XY)

· Sexual reproduction is union of sperm and ova, each containing only one member of each chromosome pair

· The sperm and ova are different from other cells because they are produced by meiosis

· The union of sperm and ova is random, therefore brothers and sisters are not exact copies… only identical twins are genetically identical…fraternal twins are no more similar than brother and sister

· Each pair of chromosomes contains pairs of genes (one from father one from mother)….if both parents contribute the same allele it is homozygous, if they are different it is heterozygous 

· Genetic diversity is important…sexual reproduction increases a species’ ability to adapt to environmental changes…genetics are adaptable 

Mutations- accidental alterations in the NA code within a single gene. Mutations can be either spontaneous, occurring naturally, or the result of environmental factors such as exposure to high energy radiation.

Chromosomal aberration- the rearrangement of genes within chromosomes or a change in the total number of chromosomes

· Haemophilia is a sex-linked gene, it resides only on the sex chromosome…it lies on the X chromosome and fails to produce a protein necessary for normal blood clotting…but females have two X’s so can be just carriers while men with the mutant X will always suffer from the disease

· Haemophilia is also an example of mutation (which are actually the original source of genetic diversity)  EX. Queen Victoria was the first in the family to bear affected children, two female carriers and an afflicted son…the gene spread rapidly through the royal families

· Cri-du-chat syndrome is an example of a chromosomal aberration, in this case a partial deletion of the genetic material in chromosome 5, infants with this suffer from gastrointestinal and cardiac problems, have severe problems in mental functioning and make crying sounds resembling a cat’s meow

· We all carry lethal genes but they are usually recessive, lethal genetic disorders express themselves at different times in a life, common ones are : Down Syndrome (extra 21st chromosome, impairments in physical, psychomotor, and cognitive development) Huntington’s disease (shows when person is 30-40, slow and progressive mental and physical deterioration) Phenylketonuria (unable to break down phenylalanine an amino acid found in many high-protein foods)

Heritability- the amount of variability in a given trait in a given population at a given time due to genetic factor

Behaviour genetics- The study of genetic influences on behaviour

Mendelian trait- a trait showing a classical dominant, recessive or sex-linked pattern of inheritance, these traits are usually dichotomous and are controlled by a single locus

Non-mendelian trait- a trait that does not show the inheritance pattern described by Mendel, these are usually polygenic and show continuous variation in the phenotype

· Humans are in fact much less genetically diverse than other primates

· Mendel first made the connection with heredity and behaviour providing a good clue that traits are heritable

· Francis Galton tried to compare heredity and psychology, and proved that traits run in families ex: intelligence… if parents are intelligent so are their children 

· Robert Tyron selectively bred rat’s and proved their ability to navigate successfully through a maze was affected by genetic factors ( he started with all genetically different rats, then bred the bright ones with the bright ones) 

Genetic engineering- the new scientific discipline of manipulating genetic sequences to alter an organism’s genome

Knockout mutation- an artificially constructed genetic sequence inserted into a gene to inactivate it

Genetic marker- a known DNA sequence that occurs at a particular place in the chromosome

Concordance research- research that studies the degree of similarity between twins in traits expressed. Twins are said to be concordant for a trait if either both or neither twin expresses it and discordant if only one twin expresses it.

Epigenetic modifications – Changes in cell inheritance that are not due to alterations in the sequence of DNA molecules

· Epigenetics is an emerging field of research that examines inherited modifications that do not involve changes in the genetic code. Examples are: X chromosome inactivation, paramutations, prion self-replication

Two important adaptations during the course of human evolution were: 

· Bipedalism- ability to move about upright on two feet

· Encephalization -increase in brain size (was associated with the development of language and cultural evolution)

Socio-biology= the study of the genetic bases of social behaviour, socio-biologists are especially interested in the social behaviour related to reproduction and the rearing of offspring

Parental investment –the resources, including time, physical effort, and risks to life that a parent spends in procreation and in the feeding, nurturing and protecting of offspring

Sexual selection- selection for traits specific to sex, such as body size or particular patterns of behaviour

Reproductive Strategies:

· Monogamy- mating of one female and one male (shared but not always equal parental investment)

· Polygyny – mating of one male with more than one female (high female and low male parental investment)

· Polyandry – mating of one female with more than one male (high male and low female parental investment)

· Polygynandry- the mating of several females with several males (group parental investment)

Altruism – the unselfish concern of one individual for the welfare of another, generally involves one organism risking its life either for others with whom it shares some genes (kin selection) or for others who are likely to be in the position of later returning the favour (reciprocal altruism)

· Examples of this behaviour can be found abound in our culture but are not limited to our species (for example: honeybees sacrifice their life on behalf of its hive mates by stinging an intruder)

The scientific puzzle of altruism= why would natural selection favour a trait that lowers one’s own reproductive success while increasing the reproductive success of others?

Possible answer: It favours Inclusive fitness-the reproductive success of those who share common genes
Chapter 4: Biology of Behaviour

The Brain and It’s Components

· Brain contains between 10 billion and 100 billion nerve cells

· These cells differ in shape, size, and the kinds of chemicals they produce

· Donald Hebb provided the better foundation for learning

· He considered how individual nerve cells are organized into larger unites

· He proposed specific principles of organization by which these units were structurally organized into larger units

· We need to understand how individual nerve cells work, how they connect with each other to form modules, and just what these modules do

· Need to understand the more complex neural circuits formed by connections among the large numbers of modules

Structure of the Nervous System
· Brain has 3 major functions:

1. Controlling Behaviour

2. Processing and Retaining information we receive from the environment

3. Regulating the body’s physiological processes

· Brain can not work alone

· Brain and the spinal cord make up the central nervous system

· Spinal Cord: a long, thin collection of nerve cells attached to the base of the brain and running the length of the spinal column

· Spinal cord contains circuits if nerve cells that control some simple reflexes

· Central nervous system communicates with the rest of the body through nerves

· Nerve: a bundle of fibers that transmits information between the central nervous system and the body’s sense organs, muscles, and glands

· Peripheral Nervous System: made up of nerves, spinal cord, and the base of the brain

· Sensory information is conveyed from sensory organs to the brain and spinal cord

· Cranial Nerves: a bundle of nerve fibers attached to the base of the brain; conveys sensory information from the face and head and carries messages to muscles and glands

· Spinal Nerves: a bundle of nerve fibers attached to the spinal cord: conveys sensory information from the body and carries messages to muscles and glands

· Cranial and spinal nerves also carry information away from the central nervous system

· Human brain has 3 major parts:

1. Brain Stem

2. Cerebellum

3. Cerebral Hemispheres

· Brain Stem: the “stem” of the brain, including the medulla, pons, and mid-brain

· Brain stem is one of the primitive regions of the brain

· Function of the brain stem are primarily control of physiological functions and automatic behaviours

· Cerebral Hemispheres: the largest part of the brain; covered by the cerebral cortex and containing parts of the brain that evolved most recently

· Cerebral hemisphere is involved in behaviours of particular interest to psychologists

· Cerebellum: a pair of hemispheres resembling the cerebral hemispheres but much smaller and lying beneath and in the back of them; controls posture and movements, especially rapid ones

· Vertebra: one of the bones that encase the spinal cord and constitute the vertebral column (plural; vertebrae)

· Meninges: The three-layered set of membranes that enclose the brain and spinal cord

· Meningitis is the inflammation of the meninges

· Cerebrospinal fluid (CSF): the liquid in which the brain and spinal cord float; provides a shock-absorbing cushion

· Blood-brain Barrier: a barrier between the blood and the brain produced by the cells in the walls of the brain’s capillaries; presents some substances from passing from the blood into the brain

· BBB major function is to make it less likely that toxic chemicals found in what we eat or drink can find their way into the brain

· Cerebral Cortex: the outer layer of the cerebral hemispheres of the brain, approximately 3mm thick

· Grey Matter: the portions of the central nervous system that are abundant in cell bodies of neurons rather than axons. The colour appears grey relative to white matter

· White Matter: the portions of the central nervous system that are abundant in axons rather than cell bodies of neurons. The colour derives from the presence of the axons’ myelin sheaths

Cells of the Nervous System
· Neurons: a nerve cell; consists of a cell body with dendrites, an axon whose branches end in terminal buttons that synapse with muscle fibers, gland cells, or other neurons

· Neurons can receive information from other neurons, process this information and communicate the processed information to other neurons

· Contain structure specialized for receiving, processing, and transmitting information

· Glia Cell: a cell of the central nervous system that provides support for neurons and supplies them with some essential chemicals

· Glia hold the neurons in place

· Some types of glial cells form long fibers that guide developing neurons from their place of birth to their final resting place

· Other types of glia manufacture chemicals that neurons need to perform their tasks and absorb chemicals that might impair neuron’s functioning

· Dendrites: tree-like part of a neuron on which other neurons form synapses

· Function is to receive messages from other neurons

· Dendritic Spines: a small bud-like protuberance on the surface of a neuron’s dendrite

· Appear on neurons in the brain

· Soma: a cell body; the largest part of a neuron

· Contains mechanisms that control the metabolism and maintenance of the cell

· Axon: a long, thin part of a neuron attached to the soma; divides into a few or many branches, ending in terminal buttons

· Axon carries messages away from the soma toward the cells with which the neuron communicates

· These messages are called action potentials and consist of brief changes in the electrical charge of the axon

· Terminal Buttons: the rounded swelling at the end of the axon of a neuron’s dendrite

· Rest against dendrites, dendritic spines, the soma, or the axon of other neurons

· Secrete a chemical called a neurotransmitter

· Neurotransmitter: a chemical released by the terminal buttons that causes the postsynaptic neuron to be excited or inhibited

· Affects the activity of the other cells with which the neuron communicates

· Most drugs affect the nervous system and hence alter a person’s behaviour by affection the chemical transmission of messages between cells

· Myelin Sheath: the insulating material that encases most large axons

The Excitable Axon: The Action Potential

· Action Potential: a brief electrochemical event that is carried by an axon from the soma of the neuron to its terminal buttons causes the release of a neurotransmitter

· Abrupt short-lived reversal in the electrical charge of an axon

· The electrical charge of the axon occurs because of an unequal distribution of positively and negatively charged particles inside the axon and the fluid that surrounds it

· Ions: a positively or negatively charged particle; produced when many substances dissolve in water

· Ion Channels: a special protein molecule located in the membrane of a cell; controls the entry or exit of a particular ions

· Can open and close

· Ion Transmitter: a special protein molecule located in the membrane of a cell; actively transports ions into or out of the cell

· All-or-none Law: the principle that once an action potential is triggered in an axon, it is propagated, without getting smaller, to the end of the axon

· Sensory Neuron: a neuron that detects changes in the external or internal environment and sends information about these changes to the central nervous system

· Motor Neuron: a neuron whose terminal buttons form synapses with muscle fibers. When an action potential travels down its axon, the associated muscle fibers will twitch

· A single action potential is not the basic element of informationl rather quantative information is represented by an axon’s rate of firing

Synapses
· Synapse: the junction between the terminal button of one neuron and the membrane of a muscle fiber, a gland, or another neuron

· Terminal button belongs to the presynaptic neuron

· Presynaptic Neuron: a neuron whose terminal buttons for synapses with and excite or inhibit another neuron

· The neuron that sends the message

· Postsynaptic Neuron: a neuron with which the terminal buttons of another neuron form synapses and that is excited or inhibited by that neuron

· Two types of synapses: excitatory synapse and inhibitory synapses

· Synaptic Cleft: a fluid-filled space between the presynaptic and postsynaptic membrains; the terminal button releases a neurotransmitter into this space

· Neurotransmitter receptor: a special protein molecule located in the membrain of the postsynaptic neuron that responds to molecules of the neurotransmitter

· Reuptake: the process by which a terminal button retrieves the molecules of a neurotransmitter that it has just released; terminates the effect of the neuro transmitter on the receptors of the postsynaptic neuron

Drugs and Behaviour
· Long ago they discovered that some substances affected people’s moods in ways that they wanted to experience again and again
· Some chemicals produced by plants have beneficial effects in humans and have consequently been extracted or synthesized in the laboratory for use as therapeutic drugs
Effects of Drugs on Synaptic Transmission

· Thoughts, perceptions, emotions, and behaviour do so by affecting the activity of neurons in the brain

· Drugs can stimulate or inhibit the release of neurotransmitters mimic the effects of neurotransmitter on postsynaptic receptors block these effects or interfere with the reuptake of a neurotransmitter once it is released

 Neurotransmitters, their Actions, and Drugs that Affect them
· Neurotransmitter have two general effects on postsynaptic membranes: excitatory or inhibitory
· Most synaptic communication is accomplished by two neurotransmitters:
1. Glutamate: excitatory effects

2. GABA: inhibitory effect
· Almost every neuron in the brain receives excitatory input from terminal buttons that secrete glutamate and inhibitory input from terminal buttons that secrete GABA
GLUTAMATE

· Most important excitatory neurotransmitter
· One type of receptor plays a critical role in synaptic connections that are responsible for learning and is partially deacticated by alcohol
· Alcohol; binge drinkers normally have no memory 
GABA

· Depress behaviour, causing relaxation, sedation, or loss of consciousness
· Barbiturates act this way
· Barbiturate: a drug that causes sedation; one of several derivatives of barbituric acid
· Low doses: calming effect
· High doses: trouble walking and talking, unconsciousness, coma, and death
· Rarely prescribed barbiturates
· Antianxiety drugs are members of a family known as BENZODIAZEPINES
· Benzodiazepines: a class of drug having tranquilizing effects such as diazepam
· Benzos are much safer than barbiturates
· Used to treat people who have attacks of severe anxiety
ACETYLCHOLINE

· Primary neurotransmitter secreted by the axons of motor neurons

· Botulinum toxin and the venom of the black widow spider affect the release of acetylycholine

· Butolinum toxin: a drug that prevents the release of acetylcholine by terminal buttons

· Produced by bacteria that can grow in improperly canned foods

· Butolinum= botox

· Black widow spider venom has the opposite affect; stimulates the release of acetylcholine

· Best known drug that affects acetylcholine is nicotine

· Curare blocks acetylcholine receptors; causes paralysis
MONOAMINES
· A category of neurotransmitters that includes dopamine, norepinephrine, and serotonin

· Produced by several neurons in the brain

· Dopamine: a monoamine neurotransmitter involved in control of brain mechanisms of movement and reinforcement

· Used for movement, attention, learning

· Parkinson’s disease destroys these function

· L-DOPA is given to these people with it which converts bad neurons into good

· Norepinephrine: a monoamine neurotransmitter involved in alertness and vigilance and control of REM sleep

· Serotonin: a monoamine neurotransmitter involved in the regulation of mood; in the control of eating, sleep, and arousal; and in the regulation of pain

· LSD: a hallucinogenic drug that blocks a category of serotonin receptors

PEPTIDES
· Neuromodulator: a substance secreted in the brain that modulates the activity of neurons that contain the appropriate receptors

· Peptides: are molecules that consist of two or more amino acids attached by special chemical links called peptide bons

· Endogenous Opioids: a neuromodulator whose action is mimicked by a natural or synthetic opiate, such as opium, morphine, or heroin

· Naloxone: a drug that binds with and blocks opiod receptors, preventing opiate drugs or endogenous opioids from exerting their effects

CANNABINOIDS
· Plant that produces weed and hemp

· Endogenous Cannabinoids: a neuromodulator whose action is mimicked by THC and other drugs present in marijuana

· Anadamide: the most important endogenous cannabinoid

Experimental Ablation
· Concerned the physiology of the brain which requires study of its biological processes
· Earliest method involved the study of the change
· Brain Lesion: damage to a particular region of the brain; a synonym for experimental ablation
· Stereotaxic apparatus: a device used to insert an electrode into a particular part of the brain for the purpose of recording electrical activity, stimulating the brain electrically or producing localized damage
· Can now manipulate genetic mechanisms that control the nervous system
· Targeted Mutation: a mutated gene produced in the laboratory and inserted in to the chromosomes of mice; abolishes the normal effects of the gene
Visualizing the Structure of the Brain

· Ability to process info derives from the physical connections of neurons to each other or from the clustering of neurons into larger brain modules

· Neural Plasticity: structural changes resulting from experience

· Chemical staining techniques are used to explore parts of the brain

· CT scans take a image “slice” of a person’s brain

· MRI cause molecules to align and effect of tilting these aligned atoms just as you might nudge a spinning top

· Produce high resolution of brain regions

Measuring the Brain’s Activity

· Also shows the effects of the action potentials and synaptic changes of its myriad neurons

· Microelectrodes: a thin electrode made of wire of glass that can measure the electrical activity of a single neuron

· Extremely thin electrical sensors able to detect the electrical currents of individual neurons

· Magnetoencephalography: a method of brain study that measures the changes in magnetic fields that accompany action potentials in the cerebral cortex

· Microdialysis: a procedure that collects solution surrounding the brain’s neurons for subsequent chemical analysis

· Chemical processes that occur in the brain can also be detected through neurochemical methods

Stimulating the Brain’s Activity
· Recording techniques study the physiology of the brain without greatly changing it

· Some methods of direct stimulation of the brain do not require the invasive implanting of electrodes

· Transcranial magnetic stimulation: direct stimulation of the cerebral cortex induced by magnetic fields generated outside the skull

Understanding the Limitations of Brain Methods
· Neurogenesis: the generation of new neurons

· Ventricular Zone: the area that surrounds the neural tube; consists of a layer of founder cells

· Stem Cell: undifferentiated cells that can divide and produce any one of a variety of differentiated cells

· Apoptosis: the death of founder cells, caused by a chemical signal at the end of asymmetrical division

Organization of the Cerebral Cortex
· Anterior: toward the front
· Posterior: toward the back
· Frontal Lobe: The front portion of the cerebral cortex, including Broca’s speech area and the motor cortex; damage impairs movement, planning, and flexibility in behavioural strategies
· Parietal Lobe: the region of the cerebral cortex behind the frontal lobe and above the temporal lobe; contains the somatosensory cortex; is involved in spatial perception and memory
· Temporal Love: the portion of the cerebral cortex the frontal and parietal lobe; contains the auditory cortex
· Occipital Lobe: the rearmost portion of the cerebral cortex; contains the primary visual cortex
Regions of Primary Sensory and Motor Cortex

· Primary Visual Cortex: the region of the cerebral cortex that receives information directly from the visual system; located in the occipital lobes

· Primary Auditory Cortex: The regions of the cerebral cortex that receives information directly from the auditory system; located in the temporal lobes

· Primary Somatosensory Cortex: the region of the cerebral cortex that receives information directly from the somatosensory system (touch, pressure, vibration, pain, and temperature); located in the front part of the parietal lobes

· Contralateral: residing in the side of the body opposite the reference point

· Primary Motor Cortex: the region of the cerebral cortex that directly controls the movements of the body; located posterior to the frontal lobe

· Sensory Association Cortex: those regions for the cerebral cortex that receive information from the primary sensory areas

· Prefrontal Cortex: the anterior part of the frontal lobe; contains the motor association cortex

· Motor Association Cortex: those regions of the cerebral cortex that control the primary motor cortex; involved in planning and executing behaviours

Lateralization of Function

· Two hemispheres co-operate with each other but they do not perform identical function
· Lateralized: located primarily on one side of the brain
· Left- participates in analysis of the information, particularly good at recognizing serial events
· Right- specialized for synthesis, particularly good at putting isolated elements together to perceive things as a whole
· Although 2 hemis perform different functions, our perceptions and memories are unified
· Unity is accomplished by corpus callosum
· Corpus Callosum: a large bundle of axons that connects the cortex of the two cerebral hemispheres
Vision: The Occipital and Temporal Lobes

· Primary use of occipital lobe is seeing

· Visual agnosia: a person who is not blind but is unable to identify and object or its use by means of vision

Audition: The Temporal Lobe

· Contains both primary auditory cortex and auditory association cortex

· Located on the lateral surface of the upper temporal lobe

The Brain Stem
· Homeostasis: the process by which important physiological characteristics are regulated so that they can remain at their optimum level

· Species-typical behaviour: a behaviour seen in all or most members of a species, such as nest building, special food getting behaviours, or reproductive behaviours

· Medulla: the part of the brain stem closest to the spinal cord; controls vital functions such as heart rate and blood pressure

· Pons: the part of the brain stem just anterior to the medulla; involved in control of sleep

· Midbrain: the part of the brain stem just anterior to the pons; involved in control of fighting and sexual behaviour and in deceased sensitivity to pain during these behaviours

The Cerebellum

· Plays an important role in the control of movement

· Basically a computer that compares the location of the body parts with the intended movements and assists the frontal lobes in executing these movements

Structures within the Cerebral Hemispheres

· Thalamus: a region of the brain near the centre of the cerebral hemispheres. All sensory information except smell is sent to the thalamus and then relayed to the cerebral cortex

· Hypothalamus: A region of the brain located just above the pituitary gland: controls the autonomic nervous system and many behaviours related to regulation and survival, such as eating, drinking, fighting, shivering, and sweating

· Pituitary Gland: an andocrine glad attached to the hypothalamus at the base of the brain; HORMONES

· Controls kidneys, adrenal cortex, and ovaries or testes

· Endocrine gland: a gland that secrets a hormones

· Hormone: a chemical substance secreted by an endocrine gland that has physiological effects on target cells in other organs

· Target Cell: a cell whose physiological processes are affected by a particular hormone; contains special receptor molecules that respond to the presence of the hormone

· Autonomic Nervous System: the portion of the peripheral nervous system that controls the functions of the glands and internal organs

· Sympathetic Branch: the portion of the autonomic nervous system that activates functions that accompany arousal and expenditure of energy

· Parasympathetic Branch: the portion of the autonomic nervous system that activates functions that occur during a relaxed state

The Limbic System

· A set of interconnected structures of the brain important in emotional and species-typical behaviour; includes the amygdala, hippocampus, and limbic cortex

· Limbic Cortex: the cerebral cortex located around the edge of the cerebral hemispheres where they join with the brain stem; part of the limbic system

· Amygdala: a part of the limbic system of the brain located deep in the temporal lobe; damage causes changes in emotional and aggressive behaviour

· Hippocampus: a part of the limbic system of the brain, located in the temporal lobe; plays important roles in learning

Chapter 5: Sensation

Sensory Processing:
-sensation: the detection of simple properties of stimuli, such as brightness, colour, warmth, and sweetness. 

-perception: the detection of objects, their locations, their movements, and their backgrounds.

Ex: -seeing the colour red is a sensation, but seeing a red apple is a perception. 

      -seeing a movement is a sensation, but seeing a soccer ball coming toward us and realizing that we will have to move to the left to block it is perception.

-sense organs provide information that can guide behaviour.

Transduction

-is the translation of information about environmental events into neural activity.

-information about stimuli is transmitted to the brain through neural impulses – action potentials carried by the axons in sensory nerves.

-receptor cell: a neuron that directly responds to a physical stimulus, such as light, vibrations, or aromatic molecules.

-in most senses receptor cells release neurotransmitters that stimulate other neurons, thus altering the rate of firing of their axons.

Sensory Coding

-the information we receive from our environment through our sense organs must somehow be coded in the activity of axons carrying information from the sense organs to the brain.

-a code is a system of symbols or signals representing information.

Ex: spoken English, written French, traffic lights

-nerves are bundles of axons, each of which can do more than transmit action potentials.

-sensory systems use two general forms to transmit information to the brain: anatomical coding and temporal coding.

Anatomical Coding

-is a means by which the nervous system represents information; different features are coded by the activity of different neurons.

-because the brain has no direct information about the physical energy impinging on a given sense organ, it uses anatomical coding to interpret the location and type of sensory stimulus according to which incoming nerve fibres are active.

Ex: when you rub your eyes, you mechanically stimulate the light-sensitive receptors. This stimulation produces action potentials in the axons of the nerves that connect the eyes with the brain (the optic nerves). The brains visual system has no way of knowing that the light-sensitive receptors of the eyes have been activated by a non-visual stimulus. As a result, the brain acts as if the neural activity in the optic nerves was produced by light- so you see stars and flashes.

-sensory coding for the body surface is anatomical.

Temporal Coding

-is the coding of information in terms of time.

-simplest form of temporal code is rate.

-by firing at a faster or slower rate according to the intensity of stimulus, an axon can communicate quantitative information to the brain.

Ex: a light touch to the skin can be encoded by a low rate of firing and a more forceful touch by a high rate.

-The firing of particular set of neurons (an anatomical code) tells where the body is being touched; the rate at which these neurons fire (a temporal code) tells how intense that touch is.

Psychophysics

-is a systematic study of the relation between the physical characteristics of stimuli and the sensations they produce (the physics of the mind).

-to study perceptual phenomena, you must measure people’s sensations. Two methods of doing this are: the just noticeable difference and the procedures of signal detection theory.

The Principle of the Just-Noticeable Difference (JND) –Ernst Weber

-is the smallest change in the magnitude of a stimulus that a person can detect.

-for many sensory systems the JND is directly related to the magnitude of that stimulus.

Ex: When Weber presented participants with two metal objects and asked them to say whether they differed in weight, the participants reported that the two weights felt the same unless they differed by a factor of 1 in 40. That is, a person could just barely distinguish a 40-gram weight from a 41-eight.

Weber Fraction: The ratio between a just-noticeable difference and the magnitude of stimulus; reasonably constant over the middle range of most stimulus intensities.

Ex: the ratio for detecting differences in the brightness of white light is approximately 1 in 60.

Signal Detection Theory

-is a mathematical theory of the detection of stimuli, which involves discriminating a signal from the noise in which it is embedded and which takes into account participants’ willingness to report detecting the signal.

-according to signal detection theory, every stimulus event requires discrimination between signal (stimulus) and noise (consisting of both background stimuli and random activity of the nervous system).

Response bias: your tendency to say yes or no when you are not sure whether you detected the stimulus.

Ex: you are seated in a quiet room, facing a warning light. When the light flashes, you may hear a faint tone one second later. Your task is to say yes or no if you hear the noise made after the flash. At first the task is easy, with clear, loud noises made after some flashes. As the task progresses, the tone gets fainter until you being to doubt your response.

-signal detection theory terminology: hits are saying “yes” when the stimulus is presented; misses are saying “no” when it is presented; correct negatives are saying “no” when the stimulus is not presented; and false alarms are saying “yes” when the stimulus is not presented.

Receiver operating characteristic curve: a graph of hits and false alarms of participants under different motivational conditions; indicates people’s ability to detect a particular stimulus.

-Psychophysical methods rely heavily on concept of threshold, the line between not perceiving and perceiving. The just-noticeable difference can also be called a difference threshold, the minimum detectable difference between two stimuli. An absolute threshold is the minimum values of a stimulus that can be detected- that is, discriminated from no stimulus at all.

-even when they are not being stimulated neurons are never absolutely still.

-if a very weak stimulus occurs when neurons in the visual system happen to be quiet, the brain is likely to detect it. But if the neurons happen to be firing, the effects of the stimulus are likely to be lost in the “noise.”

-according to the signal detection theory, we must discriminate between the signal, conveying information, and noise, contributed by background stimuli and random activity of our own nervous systems.

Vision

Light

-consists of radiant energy similar to radio waves.

-radiant energy oscillates as it is transmitted from its source.

Wavelength: the distance between adjacent waved of radiant energy; in vision, most closely associated with the perceptual dimension of hue.

-The wavelength of visible light ranges from 380 through 760 nanometres (one billionth of a metre).

-viewed by human eye wavelengths of visible light have different colours

Ex: 380 nm light looks violet and 760 nm light looks red.

-electromagnetic spectrum: is the entire range of wavelengths. The part our eyes can detect- we see as light- is the visible spectrum.

-bees can see ultraviolet radiation that is invisible to humans

-some snakes have special organs that detect infrared radiation. This enables them to find their pray in the dark by detecting the heat emitted by small mammals in the form of infrared radiation.

The Eye and Its Functions – see image on page 136

-each eye is housed in a bony socket and can be covered by the eyelid to keep dust and dirt out. Eyelashes keep foreign matter from falling into the open eye. Eyebrows keep sweat out of the eye.

-cornea: the transparent tissue covering the front of the eye. Forms a bulge at the front of the eye and admits light. Shape is fixed

-sclera: the tough outer layer of the eye; the “white” of the eye.

-iris: the pigmented muscle of the eye. Two bands of muscle that control the amount of light admitted into the eye.

-the brain controls these muscles and regulates the size of the pupil, constricting it in bright light, and dilating it in dim light.

-aqueous humour: a watery fluid that fills the space immediately behind the cornea. This fluid is constantly produced by tissue behind the cornea that filters the fluid from the blood. Nourishes the cornea and other portions of the front of the eye.

-glaucoma: occurs when the pressure within the eye increases due to the aqueous humour being produced too quickly or the passage that returns it to the blood becomes blocked.

-the curvature of the cornea and of the lens, causes images to be focused on the inner surface of the back of the eye.

-lens: the transparent organ situated behind the iris of the eye; helps focus an image on the retina. Focusing device

-the image that is seen is upside down and reversed left to right, the brain compensates for this alteration and interprets the information appropriately.

-accommodation: changed in the thickness of the lens of the eye that focus images of near or distant objects on the retina.

-nearsighted: eye is too long from front to back. Need a concave lens to correct the focus

-farsighted: eye is too short. Need a convex lens

-as you get older your lens becomes less flexible and difficult to focus on objects.

-retina: lines the inner surface of the back of the eye, performs the sensory functions of the eye. Contains the receptive tissue of the eye.

-the retina has three principal layers: light passes successively through the ganglion cell layer (front), then bipolar cell layer (middle), and the photoreceptor layer (back). see image bottom of 138

-photoreceptors: are specialized neurons that transduce light into neural activity. A rod or a cone.

-bipolar cell: a neuron in the retina that receives information form the photoreceptors and passes it on to the ganglion cells.

-ganglion cell: a neuron in the retina that receives information from the photoreceptors by means of bipolar cells and from which axons proceed through the optic nerve.

-information from the photoreceptors is transmitted to neurons that send axons toward the one point at the back of the eye, the optic disc. All axons leave the eye from here to join the optic nerve, which travels to the brain.

-optic disc: a circular structure located at the exit point from the retina of the axons of the ganglion calls that form the optic nerve.

-the human retina contains two general types of photoreceptors: 125 million rods and 6 million cones.

-rods: function mainly in dim light; they are very sensitive to light but are insensitive to differences between colours.

-cones: function when the level of illumination is bright enough to see things clearly. They are also responsible for colour vision.

-fovea: is a small pit in the back of the retina approximately 1 mm in diameter, contains only cones. Is responsible for our most detailed vision.

Transduction of light by photoreceptors

-photopigment: a complex molecule found in photoreceptors; when struck by light, it splits and stimulates the membrane of the photoreceptor in which it resides.

-the splitting of the photopigment causes a series of chemical reactions that stimulate the photoreceptor and cause it to send a message to the bipolar cell with which it forms a synase.

-photoreceptors of the human eye contain four kinds of photopigments (one for rods and three for cones)

-rhodopsin: the photopigment of rods- is pink.

Adaption to Light and Dark

-dark adaption: the process by which the eye becomes capable of distinguishing dimly illuminated objects after going from a bright area to a dark one

Eye Movement

-the eyes make three types of “purposive” movements: vergence movements, saccadic movements, and pursuit movements.

-vergence movements: are co-operative movements that keep the image of the target object on corresponding parts of the two retinas. Assist in depth perception and the perception of distance.

-saccadic movement: the rapid movement of the eyes that is used in scanning a visual scene, as opposed to the smooth pursuit movements used to follow a moving object.

-pursuit movement: the movement that the eyes make to maintain an image of a moving image upon the fovea. Tracking movements with our eyes that follow an object.

Colour Vision

-among mammals, only primates have full colour vision.

-many birds and fishes have excellent colour vision

-each type of photopigment is most sensitive to light of a particular wavelength.

-the fact that not all colours are found in the spectrum means that differences in wavelength alone do not account for the differences in the colours we can perceive.

The Dimensions of Colour

-colours can be defined by three physical dimensions: wavelength, intensity, and purity. Three perceptual dimensions- hue, brightness, and saturation- corresponding to these physical dimensions describe what we see.

-hue: is a perceptual dimension of colour, most closely related to the wavelength of a pure light.

-brightness: is a perceptual dimension of colour, most closely related to the intensity of degree of radiant energy emitted by a visual stimulus.

-saturation: is a perceptual dimension of colour, most closely associated with purity of a colour. Consist of light of only one wavelength- for example, pure red or pure blue.

Colour mixing

-is the perception of two or more lights of different wavelengths seen together as light of an intermediate wavelength.

Colour Coding in the Retina

-trichromatic theory: The theory that colour vision is accomplished by three types of photoreceptors, each of which is maximally sensitive to a different wavelength of light.

-the cones in the human eye contain three types of photopigments, each of which preferentially absorbs light of a particular wavelength: 420, 530, and 560 nm these receptors are known as blue, green and red cones.

-if a spot of white light shines on the retina, it stimulates all three types of cones equally, and we perceive white light. If a spot of pure blue, green, or red light shines on the retina, it stimulates mainly one of the three classes of cones, and a pure colour is perceived. If a spot of yellow light shines on the retina, it stimulates red and green cones equally well but has little effect on blue cones.

-the brain learns about the presence of red and green light by the increased or decreased rate of firing of axons attached to red/green ganglion cells.

-opponent process: the representation of colours by the rate of firing of two types of neurons: red/green and yellow/blue.

-red and green light, and yellow and blue light, have opposite effects on the rate of axon firing, this coding scheme is called an opponent process.

-the brain detects various colours by comparing the rates of firing of the axons in the optic nerve that signal red or green and yellow or blue.

-to produce a reddish green it would have to be signalled be a ganglion cell firing slowly and rapidly at the same time, which is obviously impossible.

Negative Afterimages

-is the image seen after a portion of the retina is exposed to an intense visual stimulus; a negative afterimage consists of colours complementary to those of the physical stimulus.

Do this cool exercise on pg. 144 with the rdish

-when ganglion cells are excited or inhibited for a prolonged period of time, they later show a rebound effect, firing faster or slower than normal.

Ex: in the exercise the reddish leaves cause some red/green ganglion cells to fire faster. When this region of the retina is then stimulated with the neutral-coloured light reflected off the white rectangle, the red/green ganglion cells- no longer excited by the red light- fire more slowly than normal.

Defects in Colour Vision

-protanopia: is a form of hereditary  anomalous colour vision; caused by defective “red” cones in the retina.

-deuteranopia: is a form of hereditary anomalous colour vision; caused by defective “green” cones in the retina.

-tritanopia: is a form of hereditary anomalous colour vision; caused by a lack of “blue” cones in the retina.

Audition

Sound

-consists of rhythmical pressure changes in air.

-when the object is in the phase of vibration in which it moves toward you, it compresses molecules of air; as it moves away, it pulls the molecules of air farther apart. As a pressure wave arrives at your ear, it bends your eardrum in. The following wave of negative pressure causes your eardrum to bulge out.

-hertz: the primary measure of frequency of vibration of sound waves; cycles per second.

The Ear and Its Functions- pic page 148

-pinna: the flesh covered cartilage part of the ear attached to the side of the head. Helps funnel sound through the ear canal toward the middle and inner ear, where the business of hearing gets done.

-the eardrum is a think flexible membrane that vibrates back and forth in response to sound waves and passes these vibrations on to the receptor cells in the inner ear.

-ossicle: one of the three bones of the middle ear that transmit acoustical vibrations from the eardrum to the membrane behind the oval window of the cochlea.

-the three

-cochlea: a snail shaped chamber set in bone in the inner ear, where auditory transduction takes place.

-oval window: an opening in the bone surrounding the cochlea. The stirrup presses against a membrane behind the oval window and transmits sound vibrations into the fluid within the cochlea.

-basilar membrane: one of two membranes that divide the cochlea of the inner ear into three compartments; the receptive organ for audition resides here.

-round window: an opening in the bone surrounding the cochlea. Movements of the membrane behind this opening permit vibrations to be transmitted through the oval window into the cochlea.

-auditory hair cell: the sensory neuron of the auditory system; located on the basilar membrane.

-cilium: a hair-like appendage of a cell; involved in movement or in transducing sensory information. Cilia are found on the receptors in the auditory and vestibular systems.

-tectorial membrane: a membrane located above the basilar membrane; serves as a shelf against which the cilia of the auditory hair cells move.

Detecting and Localizing Sounds in the Environment

-the ear’s ability to distinguish sounds by their timbre depends on its ability to distinguish loudness and pitch. 

Loudness and Pitch

-sounds of different frequencies stimulate different groups of auditory hair cells located along the basilar membrane.

-the brain is informed of the pitch of a sound by the activity of different sets of axons from the auditory nerve.

-observations of the basilar membrane have shown that the region of maximum vibrations depends on the frequency of the stimulating tone.

-experiments have found that damage to specific regions of the basilar membrane causes loss of the ability to perceive specific frequencies.

-frequencies lower than 200 Hz cause the very tip of the basilar membrane to vibrate in synchrony with the sound waves.

Timbre

-is a perceptual dimension of sound, determined by the complexity of the sound.

-harmonic: a component of a complex tone; one of a series of tones whose frequency is a multiple of the fundamental frequency. In music theory , also known as an overtone.

-fundamental frequency: the lowest, and usually most intense, frequency of a complex sound; most often perceived as the sound’s basic pitch.

Locating the Source of a Sound

-localizing the source of medium-frequency and high-frequency sounds through differences in arrival time. Source of a 1000 Hz tone to the right. The pressure waves on each eardrum are out of phase; one eardrum is pushed in, while the other is pulled out. Source of a sound directly in front. The vibrations of the eardrum are synchronized.

Age- Related Losses in Hearing

-older listeners will find it more difficult to follow a conversation in a noisy environment because they show a smaller masking level difference than younger children.

Gustation

-taste

-two senses specialized for detecting chemicals in our environment: taste and smell. Together, they are referred to as the chemosenses.

-is not the same as flavour

Receptors and the Sensory Pathway

-papilla: a small bump on the tongue that contains a group of taste buds.

-taste bud: a small organ on the tongue that contains a group of gustatory receptor cells.

-the receptor cells form synapses with dendrites of neurons that send axons to the brain through three different cranial nerves.

The Five Qualities of Taste

-sourness, sweetness, saltiness, bitterness and umani (a Japanese word that mean “good taste”)

-these five taste qualities arise when different molecules stimulate different types of receptors.

Ex: salty substances break into charged particles when they dissolve. Salt-tasting receptors respond when sodium enters a taste cell through sodium channels in the membrane. The influx of sodium causes the cell to release neurotransmitters.

Olfaction

-sense of smell

-pheromones: chemical signals, usually detected by smell or taste, that regulate reproductive and social behaviours between animals.

Anatomy of the Olfactory System

-olfactory mucosa: the mucous membrane lining the top of the nasal sinuses; contains the cilia of the olfactory receptors.

-the receptor cells have axons that pass through small holes in the bone above the olfactory bulbs.

-olfactory bulbs: stalk-like structures located at the base of the brain that contain neural circuits that perform the first analysis of olfactory information.

-olfactory information is sent directly to several regions of the limbic system- in particular, to the amygdala and to the limbic cortex of the frontal lobe.

The Dimensions of Odour

-when detecting an odour there are a set of odorants and odorant receptor molecules. If a portion of the odorant molecule fits the binding site of the receptor molecule, it will activate it and stimulate the olfactory neuron.

-the brain recognizes particular odours by recognizing different patterns of activation that are received from the olfactory bulbs.

The Somatosenses 

-body senses. Our ability to respond to touch, vibration, pain, warmth, coolness…

The Skin Senses

-all somatosensory information is detected by the dendrites of neurons; the system uses no separate receptor cells.

-free nerve ending: is the most common type of skin sensory receptor, which resembles the fine roots of a plant.

-pacinian corpuscle: is the largest of the receptive endings, and is visible to the naked eye. Is a specialized somatosensory nerve ending that detects mechanical stimuli, especially vibrations.
Touch and Pressure

Touch: the sensation of very light contact of an object with the skin

Pressure: the sensation produced by more forceful contact

-The two point discrimination threshold: the minimum distance between two small points that can be detected as separate stimuli when pressed against a particular region of the skin.

Ex: touching a person with one or both legs of a caliper and asks the person to say whether the sensation is coming from one or two points.

Temperature

-the hypothalamus is the region of the brain that is responsible for measuring and maintaining our body temperature.

-menthol provides a cooling sensation because it binds with and stimulates this thermal receptor and produces neural activity that the brain interprets as coolness.

Pain

-is a complex sensation involving not only intense sensory stimulation but also an emotional component.

-opiates such as morphine diminish the sensation of pain by stimulating opioid receptors on neurons in the brain: these neurons block the transmission of pain information to the brain.

-phantom limb: sensations that appear to originate in a limb that has been amputated. 

The Internal Senses

-sensory endings located in out internal organs, bones and joints, and muscles convey painful, neutral, and in some cases pleasurable sensory information.

Ex: the internal senses convey the pain of arthritis, the perception of the location of our limbs, and the pleasure of a warm drink descending to our stomachs.

-muscle spindles: a muscle fibre tat functions as a stretch receptor; arranged parallel to the muscle fibre responsible for contraction of the muscle, it detects muscle length.

The Vestibular Senses

-“sense of balance”

-vestibular apparatus: the receptive organs of the inner ear that contribute to balance and perception of head movement.

-semicircular canals: one of a set of three organs in the inner ear that respond to rotational movements of the head.

-vestibular sac: one of a set of two receptor organs in each inner ear that detect changes in the tilt of the head. Useful in maintaining an upright head position.

Chapter 6: Perception

Perception= a rapid, automatic, unconscious process by which we recognize what is represented by the information provided by our senses

· Visual perception is often described as a hierarchy of information processing 

· Knowledge of the earliest stages of visual analysis came from David Hubel and Torsten Wiesel’s research with inserted microelectrodes into regions of the visual systems of cats. 

· They concluded that the surface of the retina is “mapped” on the surface of the primary visual cortex…but this map is distorted as the largest amount of area is given to the centre of the visual field. 

· This map is like a mosaic…each tile being a Module (blocks of cortical tissue that receives information from the same group of receptor cells…approx. 0.5x0.7mm containing 150 000 neurons)

· This information from the modules must be combined… this combination takes place in different levels of the visual association cortex

· Circuits of neurons analyze different aspects of visual information then send the results to other circuits, etc. At each step more complex features are analyzed. Higher levels interact with memories so the view recognizes familiar objects and learn to recognize new ones. 

· The visual association cortex divides into two parts….

1) VENTRAL STREAM: the flow of info from the primary visual cortext to the visual association area in the lower temporal lobe; used to form the perception of an objects shape, colour and orientation… The “what” system

2) DORSAL STREAM: the flow of info from the primary visual cortex to the visual association area in the parietal lobe; used to form the perception of an object’s location in three-dimensional space and if it is moving, is also in visually guided control of reaching, grasping and manipulating… The “where” system

Visual agnosia- the inability of someone who is not blind to recognize the identity of an object visually; caused by damage to the visual association cortex

Prosopagnosia- a form of visual agnosia characterized by difficulty in the recognition of people’s faces; caused by damage to the visual association

Fusiform face area (FFA) – a region of the ventral stream of the visual system that contains face-recognizing circuits
Extrastriate body area (EBA) – region of the occipital cortex, next to the primary visual cortex, that responds to forms resembling the human body

Parahippocampal place area (PPA) - region of the ventral stream ,below the hippocampus, that is activated by visual scenes

Cerebral achromatopsia- the inability to discriminate among different hues, caused by damage to the visual association cortex

Akinetopsia- inability to see motion

Achromatopsia –inability to perceive colours

We classify most of what we see as either an object or a background. 

· Figure- a visual stimulus that is perceived as a self-contained object

· Ground- a visual stimulus that is perceived as a formless background against which objects are seen

In the early 20th century a group of psychologists developed a theory of perception based on peoples tendency to organize elements and empty spaces into forms. This was named……..

· Gestalt Psychology: branch of psych that asserts that the perception of objects is produced by particular configurations of the elements stimuli

· They argued that perception the whole is more than the sum of its parts; visual perception cannot be simply understood by analyzing the scene, it depends on the relationships of these elements to one another

· Gestalt Laws of Organization:

· Law of proximity- elements located closest to each other are perceived as belonging to the same figure

· Law of similarity- similar elements are perceived as belonging to the same figure

· Good continuation-given two or more interpretations of elements that form the outline of the figure, the simplest interpretation will be preferred

· Law of closure- elements missing from the outline of a figure are filled in by the visual system

· Law of common fate- elements that move together give rise to the perception of a particular figure

Psychologists have advanced two major hypotheses about the mechanism of pattern perception or visual recognition of particular shapes. 

1) Templates 

· Definition: hypothetical pattern that resides in the nrous system and is used to perceive objects or shapes by a process of comparison

· We compare a particular pattern of visual input with these templates until we find a fit.

2) Prototypes

· Definition : hypothetical idealized pattern that resides in the nervous system and is used to perceive objects or shapes by a process of comparison: recognition can occur even when an exact match is not found

· These are more flexible than templates…they are collections of distinctive features

· Distinctive feature- a physical characteristic of an object that helps distinguish it  from other objects

· Example: the two parallel lines and the connecting diagonal of the letter N

We often have to perceive objects under shadowy, camouflaged and obscured conditions, yet still manage to … this is a result of bottom-up processing and top-down processing.

The Palmer study showed that general forms of context can aid in the perception of objects by asking participants to quickly identify objects either with a the context of a kitchen scene or without. With the context, more identified it correctly. 

This study suggests two processes: one using information directly available from the stimulus and another from the memory. 

1) Bottom-up processing (data-driven or stimulus-driven): perception based on successive analyses of the details of the stimuli that are present

2) Top-down processing (knowledge-driven) : a perception based on information provided by the context in which a particular stimulus is encountered

Visual perception consists of a combo of these two processes in most cases. 

· Dee was a Scottish woman who suffered an accident from carbon monoxide poisoning that left her unable to identify objects visually, yet she still can reach for specific objects in a behaviourally appropriate way.  Ex. She wouldn’t know if the mail slot was horizontal or vertical but when given mail her movements would be completely accurate

· Cognitive neuroscientists who studied Dee suggested that perceptions arise from a system that is specialized for object identification. A second system to guide actions in space may be an independent source of visual information. 

· Principle of linguistic relativity: the hypothesis that the language a person speaks determines his or her thoughts and perceptions

· Whorf hypothesis: Language can strongly affect the way we perceive the world. This hypothesis is recently supported by cross-cultural analyses of the way people perceive colour.

Depth Perception

· We are required to perceive the distance of objects in the environment from us and from each other

· We do so by means of two kinds of cues (these cues were first discovered by artists and only later studied by psychologists)

1) Binocular Cues: cues to distance that depend on input from two eyes

· An important binocular cue about distance is provided by CONVERGENCE: the result of the vergence eye movements whereby the fixation point for each eye is identical; feedback from these movements provides information about the distance of objects from the viewer.

· The eyes are used like rangefinders, and since the brain controls these muscles, it knows the angle between them which is related to the distance of an object.

· Convergence is most important for perceiving the distance of objects located close to us, within arm’s reach. 

· Another important binocular cue about distance is provided by RETINAL DISPARITY: the fact that points on objects located at different distance from the observer will fall on slightly different locations on two retinas

· Example: holding up one finger at arm’s length and the other half way between the other and your nose. When looking at the closest one, the further one has a double image. 

· This dissimilarity in the images of an object provide an important clue about distance

· Retinal disparity provides the basis for STEREOPSIS: a form of depth perception based on retinal disparity

2) Monocular Cues: cues to distance that depend on input from only one eye

· One monocular cue involves movement and thus must be experienced in the natural environment or in a motion picture. The other monocular cues can be represented in a drawing or a photograph.

· One of the most important monocular cue of depth perception is INTERPOSITION:  states that an object that partially blocks another object is perceived as closer

· Interposition works best when we are familiar with the objects and shapes

· Another important monocular cue of depth perception is LINEAR PERSPECTIVE: the arrangement or drawing of objects on a flat surface such that parallel lines receding from the viewer are seen to converge at a point on the horizon
More monocular cues of depth perception: 
· Texture: the fineness of detail present in the surfaces of objects or in the ground or floor of a scene
· Courser texture looks closer, finer texture looks more distance
· Haze: objects that are less distinct in their outline and texture are seen as farther from the viewer
· Farther away parts of landscapes are less distinct because of haze in air, therefore perceived as further away
· Shading: determines whether portions of the surface of an object are perceived as concave (hollowed out) or convex (bulging out) 
· This does not provide information about absolute distances of objects, only which parts of objects are closer or farther (ex. Shaded circles appear to be 3D)
· Elevation: objects nearer the horizon are seen as farther from the viewer
· Motion Parallax: as we pass by a scene, objects closer to us pass in front of objects farther away
Perceptual Constancy: a mechanism that maintains a perceptual judgement as the external stimulus changes.  

· Example: you look at your book on the desk, and someone else’s far away on another desk. The two books produce differently sized retinal images, but we know a book is a book regardless of the scale shifts. 

Motion can give rise to adaption and long –term modification.

Examples: 

· Participants watched a series of concentric rings (ripples) moving outward like in a pond, when they stopped moving, participants had the impression that they began to move inward. This was found to be a result of fatigue affecting the detector of outward movement…they were tired so no longer balanced the other detectors. The neural circuits that give rise to this illusion are located in the same region that responds to actual moving stimuli. 

· Participants watched a series of dots scattered across a screen that either did not move or moved a very small distance in always the same direction. However, each person saw the direction as different. Researchers found that each person was good at detecting movement only in the direction they were trained. This shows that aspects of visual systems are modified by experience.

Perception movement requires coordination between movements of the image on the retina and those of the eyes. 

Vision and audio information interact. Ventrioloquism effect: The apparent shift in location of a sound from its auditory source to its perceived visual location.

We can perceive movement in the absence of motion. Example: In a dark room, two small lights are alternately turned on and off and we perceive a single light moving back and forth. This is known as the Phi Phenomenon: the perception of movement caused by the turning on of two or more lights, one at a time, in sequence; often used on theatre marquees; responsible for the apparent movement of images in movies and television.

Chapter 7 :Learning and Behaviour

Main Concepts
Habituation: the simplest form of learning- involves learning not to respond to insignificant events that occur repeatedly. Habituation helps an organism’s behaviour become sensitive to more important stimuli, such as those involving survival and procreation. 

Classical Conditioning: an organism’s behaviour is elicited by one stimulus-the conditional stimulus- that predicts the occurrence of another stimulus-the unconditional stimulus. Different relations between the conditional and unconditional stimuli may lead to extinction, spontaneous recovery, generalization, and discrimination of the conditional response. Classical conditioning plays an important role in emotion.

Operant Conditioning: enables an organism’s behaviour to be modified by its consequences.  Positive and negative reinforcement increase the frequency of a behaviour, and punishment and extinction decrease it. New, complex behaviours can be acquired through the process of shaping.

Conditioning of Complex Behaviours: punishment and negative reinforcement are effective means of controlling operant behaviour, but they may produce undesirable side effects. An aversion to a flavour can be conditioned by a single pairing of the flavour with illness- a finding that has had useful applications with cancer patients. Spatial behaviours are controlled by landmarks, which provide complex configurations of stimuli. Insight was once thought to involve a sudden-almost magical- solution to a problem. Research using animals has shown that insight may not be so sudden after all; Insight seems to require previous experience with the elements of the problem.

Our behaviour is changeable in response to certain experiences.

Learning: an adaptive process in which the tendency to perform a particular behaviour is changed by experience.

Performance: the behavioural change produced by the internal changes brought about by learning. In other words, it is the evidence that learning has occurred. It is imperfect evidence because other factors such as fatigue and motivation can also affect behaviour. 

This chapter looks at three kinds of learning: habituation, classical conditioning, and operant conditioning. 

Habituation

Orienting response: any response by which an organism directs appropriate sensory 
organs (eyes, ears, nose) toward the source of a novel stimulus. 

Habituation: simplest form of learning; learning not to respond to an unimportant even that occurs repeatedly. There is short-term and long-term habituation.

Ex: line up snails on a piece of glass and tap the glass. The first time all the snails will retreat into their shells but after more and more taps the snails will retreat less and less. 

Short-term: after a few days you may go tap the glass once again and at first they will all retreat. 

Classical Conditioning

Involves learning about the conditions that predict that a significant event will occur. For example: when you are hungry and you smell your favourite food, your mouth is likely to water. You are predicting the significant event of eating that food. Or hearing the scary music start in a scene of the movie you are anticipating the fright. Your fear anticipated by your experience through the relation of the music and the fright. 

Pavlov’s Serendipitous Discovery

Ivan Pavlov conducted an experiment to predict that one stimulus predicts the occurrence of another. 

-before feeding a dog he would sound a bell/buzzer. At first the dog only show a startled response to the bell (conditional stimulus) and would salivate only when the food (unconditional stimulus) was placed in its mouth.  After a while of ringing the bell before feeding the dog, the dog began to salivate at the ringing of the bell, the food was no longer needed to elicit salivation. Pavlov showed that a neutral stimulus can elicit a response similar to the original reflex when the stimulus predicts the occurrence of a significant stimulus. This type of learning is called classical conditioning.

Classical conditioning:  the process by which a response normally elicited by one stimulus (the unconditional stimulus) comes to be controlled by another stimulus (the conditional stimulus) as well. 

Unconditional stimulus (UCS): in a classical conditioning, a stimulus, such as food, that naturally elicits a reflexive response, such as salivation. 

Unconditional response (UCR): in classical conditioning, a response, such as salivation, that is naturally elicited by the UCS. 

Conditional stimulus (CS): in classical conditioning, a stimulus that, because of its repeated association with the UCS, eventually elicits a conditional response.

Conditional response (CR): in classical conditioning, the response that elicited by the CS. 

The Biological Significance of Classical Conditioning

Classical conditioning accomplishes two functions:

1. The ability to recognize stimuli that predict the occurrence of an important event allows the learning to make the appropriate response faster and more effectively. (ex: ducking when you hear the buzz of a bee over your head and animals seeing a rival readies them for a fight)

2. Stimuli that were previously unimportant acquire some of the properties of the important stimuli which they have been associated with and thus become able to modify behaviour. (For example: putting a light before the bell before the food for the dog. The light is never related to the food but it is now related to the bell, which is related to the food.-this wasn’t part of Pavlov’s experiment this was my own example)

Basic Principles of Classical Conditioning

Acquisition: in classical conditioning, the time during which the conditional response first appears and increases in frequency. 

Extinction: in classical conditioning, the elimination of a response that occurs when the conditional stimuli is repeatedly presented without being followed by the unconditional stimulus. 

Spontaneous recovery: after an interval of time, the reappearance of a response that had previously been extinguished. 

Generalization: in classical conditioning, conditional responses elicited by stimulus that resemble the conditional stimulus used in training. 

Discrimination: in classical conditioning, the appearance of a conditional response when one stimulus is presented but not another. 

Conditional Emotional Responses

-Song, picture, smell, etc. that reminds you of someone or something and brings back feelings of desire, hatred, sadness, happiness, etc. 

Phobias: unreasonable fear of specific objects or situations, such as insects, animals, or enclosed spaces, learned through classical conditioning. 

Blocking: the prevention of or attenuation in learning that occurs to a neutral conditional stimulus when it is conditioned in the presence of a previously conditioned stimulus. 

Inhibitory conditional response: a response tendency conditioned to a signal that predicts the absence of the UCS; generally not observed directly but assessed through other tests.

Excitatory conditional response: a response tendency conditioned to a signal that the UCS is about to occur. This is the type of CR exemplified by Pavlov’s salivation response. 

Operant Conditioning

-Teaches us the relations between environmental stimuli and our own behaviour. The principle behind operant conditioning is already familiar to us: when a particular action has good consequences, the action will tend to be repeated; when a particular action has bad consequences, the action will tend not to be repeated. 

Operant conditioning: a form of learning in which behaviour is affected by it 
consequences. Favourable consequences strengthen the behaviour and unfavourable consequences weaken the behaviour.

Law of Effect: Thorndike’s idea that the consequences of a behaviour determine whether it is likely to be repeated. 

Skinner and Operant Behaviour

Operant chamber: an apparatus in which an animal’s behaviour can be easily observed, manipulated and automatically recorded. 

Cumulative recorder: a mechanical device connected to an operant chamber for the purpose of recording operant responses as they occur in time. 

The Three Term Contingency

Discriminative stimulus: in operant conditioning, the stimulus that sets the occasion for responding because, in the past, a behaviour has produced certain consequences in the presence of that stimulus. (teaching a dog to bark when you say “speak!” and give him a treat)

Three-term contingency: the relation among discriminative stimuli, behaviour, and the consequences of that behaviour. A motivated organism emits a specific response in the presence of a discriminative stimulus because, in the past, that response has been reinforced only when the discriminative stimulus is present.

Reinforcement, Punishment, and Extinction

Positive reinforcement: an increase in the frequency of a response that is regularly and reliably followed by an appetitive stimulus. (An appetitive stimulus is any stimulus that an organism seeks out). Ex: you go to a restaurant and like the food, it is likely that you will return there to order. 

Negative reinforcement: an increase in the frequency of a response that is regularly and reliably followed by the termination of an aversive stimulus. (An aversive stimulus is painful or unpleasant). Ex: a woman is sleeping in a house and can’t get to sleep because of the unpleasant noise the furnace is making. She goes to the basement and kicks the side of the oil burner and the noise stops. The next time the furnace screeches, she immediately goes and kicks the oil burner. 

Punishment: a decrease in the frequency of a response that is regularly and reliably followed by an aversive stimulus. Ex: time-outs. 

Response cost: a decrease in the frequency of a response that is regularly and reliably followed by the termination of an appetitive stimulus. It is a form of punishment. Ex: you are talking to a new friend and you bring up a topic they do not like, their smile goes away and you immediately change the topic and never bring it up again)

Extinction: a decrease in the frequency of a previously reinforced response because it is no longer followed by a reinforcer. Ex: a boy no longer tells his favourite joke because no one laughs.

Other Operant Procedures and Phenomena

Shaping: the reinforcement of behaviour that successively approximates the desired response until that response is fully acquired. Ex: teacher praising a young child for inaccurately drawn letters at first and then soon only praises the accurately drawn letters as the child learns more. 

Intermittent reinforcement: the occasional reinforcement of a particular behaviour; produces responding that is more resistant to extinction. Ex: not every fishing trip is guaranteed a catch, but some are so that is enough to keep going. 

Fixed-ratio schedule: a schedule of reinforcement in which reinforcement occurs only after a fixed number of responses have been made since the previous reinforcement. (or the start of the session)

Variable-ratio schedule: a schedule of reinforcement similar to a fixed-ratio schedule but characterized by a variable response requirement having a particular mean. (ex: slot machines- you don’t know when the next payment is coming)

Fixed-interval schedule: a schedule of reinforcement in which the previous response that is made after a fixed interval of time since the previous reinforcement (or the start of the session) is reinforced. Ex: the animal learns that there is a gap between reinforcements.

Variable-interval schedule: a schedule of reinforcement similar to a fixed-interval schedule but characterized by a variable time requirement having a particular mean. Ex: whether the reinforcement is 30 seconds at one time then 90 seconds at another, it will always be 60 seconds on average and the animal will learn to react steadily throughout the entire reinforcement no matter how long it is.

Generalization and Discrimination

Generalization: in operant conditioning, the occurrence of responding when a stimulus similar (but not identical) to the discriminative stimulus is present. In classical conditioning, generalization means that the stimuli resembling the conditional stimulus also elicit the conditional response. 

Discrimination: in operant conditioning, responding only when a specific discriminative stimulus is present but not when similar stimuli are present. 

Conditioned Reinforcement and Punishment

Primary reinforcers: a biologically significant appetitive stimulus, such as food or water.

Primary punishers: a biologically significant aversive stimulus, such as pain. 

Conditioned (or secondary) reinforcer (or punisher): a stimulus that acquires its reinforcing (or punishing) properties through association with a primary reinforce (or punisher). Sometimes referred to as a secondary reinforce (or punisher). Ex: money, light from a police car- anticipates lecture and a fine when you are pulled over. 

READ ‘THEN AND NOW’ THE CELLULAR BASIS OF LEARNING ON PAGE 215.

Conditioning of Complex Behaviours

Humans and animals are capable of more complex learning behaviours then the immediate praise for a simple task. For example, students who work hard on all of their homework assignments and tests so that they receive long-term approval and satisfaction, rather than a young girl who prints one letter accurately and looks to her teacher for reinforcement. 

Aversive Control of Behaviour

Our own experience could have taught us that punishment can be as effective as positive reinforcement in changing behaviour. Speeding tickets, prison, hockey penalties, control behaviour. Once you’ve learned how unpleasant punishment is, you are not likely to behave in a way that will elicit punishment. 

Escape and Avoidance

Escape response: an operant response acquired through negative reinforcement that terminates an aversive stimulus.

Avoidance response: an operant response acquired through negative reinforcement that prevents an aversive stimulus from occurring. (ex: dog running away at the sight of a porcupine)

Conditioning of Flavour Aversions
Conditioned flavour-aversion learning: a type of learning in which a substance is avoided because its flavour has been associated with illness. (ex: cake that once made you sick to your stomach. Something you are allergic to, milk for example, that reminds you of stomach aches and nausea)

Observation and Imitation

We can also learn about the consequences of behaviour by observing others. Children who have parents who are afraid of dogs for example are likely to have a fear of dogs through the observation and imitation of their parent’s reactions. 

Spatial Learning and Navigation
Places and landmarks can be stimuli.

Combining Behaviours: Insight
We use trial and error in response to our problems until we find the right answer based on insight.

Insight is a flash of inspiration, a human ability. It is actually based on combinations of behaviours initially learned through trial and error. It generally involves combining and adapting behaviours in a new context. 

The Analysis of Human Behaviour

Instructional Control

-behaviour governed by rules and relation between behaviour and reinforcement. Cooking- follow rules. 

-rules can be influential in controlling behaviour not only when they are true, but also when they are ambiguous. 

Drug Use and Abuse

Behaviour pharmacology: the study of how drugs influence behaviour; combines the principles of operant conditioning and the principles of drug action. 

-cocaine maintains high rates of responding and drug consumption, to the point that food and water consumption decreases to life-threatening levels.

Chapter 8: Memory
Overview of Memory

-memory: the cognitive process of encoding, storing, and retrieving information.

-encoding: the active process of putting stimulus information into a form that can be used by our memory system.

-storage: refers to the process of maintaining information in memory.

-retrieval: refers to the active process of locating and using information stores in memory.

-you do not actively think of everything you have learned, the information is latent and unactivated in your memory. Retrieving the information is a progressive reactivation.

-there are at least three forms of memory. The first two; sensory memory and short term memory correspond to memory systems that retain active traces, while long-term memory retains latent traces.

-sensory memory: memory in which representations of the physical features of a stimulus are stores for a very brief time. Contains a brief image of a sight we have just seen of a fleeting echo of a sound we have just heard. 

-short-term memory: is an immediate memory for stimuli that have just been perceived. It’s capacity is limited in terms of the number of items it can store and its duration. Information soon leaves short term memory and unless it is stored in long term memory it will be lost forever.

-long-term memory: is memory in which information is represented on a permanent or near-permanent basis. It has no known limits, and is relatively durable.

-Sensory input->sensory memory->short term memory->long term memory

Sensory Memory

-two most important forms: iconic (visual) and echoic (auditory) memory

Iconic Memory

-is a form of sensory memory that holds a brief visual image of a scene that has just been perceived; also known as visible persistence.

Echoic Memory

-is a form of sensory memory for sounds that have just been perceived.

-we must temporarily store acoustical sounds until we have received all the sounds of a word.

Ex: harbour and harvest are two completely different words, we must remember the sound “har” until the rest of the word is said, in order to understand the word.

Short Term and Working Memory

Encoding of information in the short Term: interaction with long-term memory

-in order to take information into short form memory and remember it long enough to store it in long term memory, we must use our long term memory to recognize the information we are inputting to our short term. (ex: seeing a letter is visual, knowing what letter it is, is information from your long-term)

-working memory:  memory for new information and information retrieved form long term memory; another term for short-term memory. 

Primacy and Recency Effects

-primacy effect: the tendency to remember initial information. In the memorization of a list of words, the primacy effect is evidenced by better recall of the words early in the list.

-recency effect: the tendency to recall later information. In the memorization of a list of words, the recency is evidenced by better recall of the last words in the list.

Limits of Working Memory

-stimuli remain in working memory for less than 20 seconds unless they are rehearsed.

-on average people can retain 7 pieces of information in short term mem

-chunking: a process by which information is simplifies by rules, which make it easily remembered once the rules are learned. 

Ex: the string of letter GSTCBCRCMP are easier to remember if a person learns the rule that organizes them into smaller “chunks”: GST, CBC, RCMP

-remember numbers based on a rule is much simpler

Ex: 1357924680

-remember words is easier when arranged in a sequence that makes sense.

Varieties of Working Memory

Phonological Working Memory

-is short-term memory for verbal information

Ex: see or smell a rose- think the word rose

-seeing letters is visual, but you store them in mem acoustically, which explains errors in letter that sounds similar.

Ex: v sounds like b

-subvocal articulation: an unvoiced speech utterance.

-conduction aphasia: an inability to remember words that are heard, although they usually can be understood and responded to appropriately. This disability is caused by damage to Wernicke’s (speech perception) and Broca’s (speech production) areas.

Visual Working Memory

-we possess a working memory that contains visual information, either obtained from the immediate environment by means of the sense organs or retrieved from long-term memory.

Ex: we can recognize objects, find our way around the environment and close our eyes and sketch or describe them. We can do the same with things we saw in the past.

Learning and Encoding in Long-Term Memory

The Consolidation Hypothesis

-consolidation: the process by which information in short-term memory changes to long-term memory, presumably because of physical changes that occur in neurons in the brain.

-these structural changes make the information stronger, easier to recall, and more resistant to forgetting.

-rehearsal is a method that allows consolidation to occur.

-retrograde amnesia: is the loss of the ability to retrieve memories of ones’ past, particularly memories of episodic or autobiographical events.

-consolidation theory states: that recent memories have had less time to be consolidated and therefore are weaker, more difficult to retrieve, and more prone to forgetting.

Immediate- early genes (IEGs): genes that can be activated in the presence of chemicals that inhibit the synthesis of proteins. IEG therefore do not rely on the previous activation of other genes.

The levels of Processing Hypothesis

-there are two different types of rehearsal: maintenance rehearsal, and elaborative rehearsal.

-maintenance rehearsal: the rote repetition of information; repeating a given item over and over again. Maintains information in the short term mem but does not necessarily result in lasting changes.

-elaborative rehearsal: the processing of information on a meaningful level, such as forming associations, attending to the meaning of the material, thinking about it, and so on. You are more likely to remember information for a test by processing it deeply or meaningfully.

-shallow processing: the analysis of the superficial characteristics of a stimulus, such as its size or shape.

Ex: tree. You can see that it’s written in black type, that the letters are lower case…

-deep processing: the analysis of the complex characteristics of a stimulus, such as its meaning or its relationship to other stimuli.

Ex: you can think of how trees differ from other plants, what varieties of trees you have seen…

Knowledge, Encoding and Learning

-as we gain more knowledge over time, our recall of that knowledge improves.

-encoding information involves paying attention to it.

Automatic versus Effortful Processing

-effortful processing: practising or rehearsing information either shallow or deep processing.

-automatic processing: the formation of memories of events and experiences with little or no attention or effort.

Ex: time- when did you meet your best friend for the first time

 encoding specificity

-is the principle that how we encode information determines our ability to retrieve it later.

Ex: you are read a list of words, one word being beet, followed by melody, tune and jazz. When asked if there were any vegetables on the list you may say no. because of the musical context, you encoded beet as beat and never thought of the vegetable while you rehearsed the list.

Improving Long-Term Memory through Mnemonics

-mnemonic system: a special technique or strategy consciously employed in an attempt to improve memory.

Method of Loci

-is a mnemonic system in which items to be remembered are mentally associated with specific physical locations of landmarks.

Ex: A hilarious example on pg. 246. Why would any of that stuff be placed where it is.

Peg-Word Method

-a mnemonic system in which items to be remembered are associated with a set of mental pegs that one already has in memory.

Ex: another great one from the text book…

-you rhyme numbers with words ex: one bun, two shoe, three tree. Then put your grocery items with the peg words: cheese in a bun, milk in a shoe, eggs on a tree ect.

Narrative Stories and Songs

-a mnemonic system in which items to be remembered are linked together by a story.

Ex: putting words you need to remember into a story or sentence or placing a slogan into a song.

The Organization of Long-Term Memory

Episodic and Semantic Memory

-episodic memory: a type of long-term memory that serves as a record of our life’s experiences. Consist of memory about specific things we have done, seen, heard, felt tasted and so on. They are tied to specific contexts.

-semantic memory: a type of long-term memory that contains data, facts, and other information, including vocabulary. Consist of information of the “academic” type.

Explicit and Implicit Memory

-explicit memory: memory that can be described verbally and of which a person is therefore aware.

-implicit memory: memory that cannot be described verbally and of which a person is therefore not aware. Is unconscious, operates automatically, controls behaviour.

The Biological Basis of Long-Term Memory

Human anterograde Amnesia

-is a disorder caused by brain damage that disrupts a person’s ability to form new long-term memories of events that occur after the time of the brain damage.

The Roles of hippocampus and Basal Ganglia

-the hippocampus receives information from all associated areas of the cerebral cortex and sends information back to them. The hippocampal formation is in a position to know-and to influence- what is going on elsewhere in the brain.

-once the consolidation process is complete the hippocampus is no longer needed for the retrieval of memory of episodes.

-people with anterograde amnesia are able to recall episodic memories of events before their brain damage occurred.

-it has been shown that people with diseases of the basal ganglia have deficits that can be attributed to difficulty in learning automatic responses.

Explicit Memory in Animals

-place cell: a neuron that becomes active when the animal is in a particular location in the environment; most typically found in the hippocampal formation.

Remembering, Recollecting, and Forgetting

How long does memory last?

-in general forgetting information like a second language, people’s names, music, and special situations is greatest in the first few years after it is learned and decreases slowly afterwards.

Remembering and Recollecting

-the stroop effect indicates that even when we try to suppress a well-practised memry, it tends to be retrieved automatically.

Ex: that colour test where you try to say the colour of the word not the actual word itself.

-tip-of –the-tongue: an accasional problem with retrieval of information that we are sure we know but cannot immediately remember. Often occurs with proper names.

-retrieval cues: contextual variables, including physical objects or verbal stimuli, that improve the ability to recall information from memory.

-context and retrieval cues can be so powerful in recollection that they can elicit false memories.

Forgetting and Interference

-there are two types of interference in retrieval: retroactive interference and proactive interference.

-retroactive interference: interference in recall that occurs when recently learned information disrupts out ability to remember older information.

Ex: you are given a list of words to memorize and then are given a second list just to look at, you experience a hard time recalling the words on the first list.

-proactive interference: interference in recall that occurs when previously learned information disrupts our ability to remember newer information.

Ex: can’t remember what gifts you got last year for your birthday because you’ve had so many birthdays in the past that you get the gifts mixed up.

Reconstruction: Remembering as a creative Process

-the context of remembering is a very important determinant of memory.

The role of Schemas

-when a retrieval cue is understood to have a different meaning at the time of remembering than it did at the time of encoding, it loses it’s effectiveness. The framework that provides the meaning is called a schema.

-help us encode information in more meaningful ways, but they also can induce systematic errors.

Ex: thinking of living things as animals, plants, or fungi might help you classify organisms; however, your schema of “living things” might lead you to overlook the possibility that viruses could be a form of life.

Eyewitness Testimony

-in courts or law, lawyers are not permitted to ask witnesses leading questions-questions phrased so as to suggest what the answer should be.

-when we recall memories later on, it may contain information that was not a part of the original experience. We cannot trust even our own memory.

-episodes that are common to other experiences of ours resemble information already stored in the long-term memory, need not be retained.

Flashbulb Memories

-is memories established by events that are highly surprising and personally of consequence.

Ex: 911

-surprising, traumatic events could result in the encoding of some of the context surrounding the individual at the time.

-they can be especially vivid but also long lasting or even permanent

-the seven deficiencies or “sins” of memory…

-transience, absent-mindedness, blocking, misattribution, suggestibility, bias and persistence

The first three are deficiencies of omission: 

-Transience is the weakening of memory over time

-Absent-mindedness is failure to register information that needs to be memorized

-Blocking is the failure to retrieve information we know we possess

The other four are deficiencies of commission and add wrong information to our memory:

-Misattribution confuses different sources of memory

-Suggestibility embellishes memory under the influence of misleading questions or statements from others

-Persistence brings to mind information that we would rather forget

Chapter 9: Consciousness

Consciousness as a Social Phenomena

· Consciousness is not natural, supernatural and miraculous, not to be understood by the human mind

· Consciousness is natural, but cannot be understood for various reasons

· People are conscious and it is possible to understand it

· Consciousness is the awareness of processes (thinking, remembering), and is a characteristic that exists in addition to functions (memory, thinking and planning)

· Consciousness does not exist, humans have the ability to be conscious

· Blind sight- the ability to interact behaviorally with objects while remaining consciously unaware of them

· The most likely explanation for consciousness lies in its relation to deliberate, symbolic communication

· Self awareness is built on inner speech, allows us to describe our behaviours and compare them to others

· Consciousness and the Ability to Communicate:

· The ability to communicate with ourselves symbolically gives rise to consciousness

· We exercise our expressive language mechanisms when we think

· Consciousness in humans is more developed

Consciousness and the Control of Behaviour:

· Descartes believed human actions were controlled by a non-material mind

· William James thought emotional awareness came after a religion

· Shape is holistic

· Our perceptual awareness may be based on a different visual system than the one used for actions

· Top Hat Illusion: horizontal view looks shorter than vertical

· Ebbinghaus Illusion: our introspective experiences might tell us two circles are different, but our behaviour would reflect otherwise

· Correlation does not necessarily mean causation

· Readiness Potential: the electrical brain activity of the motor cortex prior to the movement

· Lateralized Readiness Potential: measures the activity specific to the side where the movement occurs

· When awareness was late, lateralized readiness potential was late

· It may reflect brain activity that leads to awareness about action

· Specific to the side of the body that moves

· Our brains bind together the experience of voluntary movement with its external consequences

· SELECTIVE ATTENTION:

· the process that controls our awareness/readiness to respond to particular categories of stimuli in a particular location
· sensory memory receives more information that it can transfer into short-term (working) memory

· Attention may be controlled automatically as when an intense stimulus grabs our attention

· Or by instructions, or demands of a particular task we are performing

· Storage of information in implicit memory does not require conscious attention

· Auditory Information:

· Dichotic Listening: a task that requires a person to listen to one of two different messages, going on at the same time, one in each ear

· Shadowing: repeating the verbal material, once it is heard

· Some kinds of information presented to the unattended ear can grab our attention indicates that information undergoes verbal analysis 

· McKay found- Information presented to the unattended ear can influence verbal processing even when the listener is not conscious of the information

· We are able to store information received by the unattended sensory channel temporarily as it comes in

· Treisman- showed that people can follow a message that is being shadowed even if it switches from one ear to the other

· By retrieving words from short-term memory, when they realize it doesn’t make sense

· Cocktail-party phenomenon- sorting out one voice from another, our ears receive a jumble of sounds but we are able to pick out the ones we want

· If we overhear another conversation that we find more interesting, it is hard to strain out the cross-conversation

· Visual Information:

· We can attend to the location of the information, to the nature of the information (physical features), and to the meaningfulness of the information (relevance) 

· Location of the Information-

· Selective attention can affect the detection of visual stimuli; if a stimuli occurs where we expect it, we perceive it quickly, if it is the opposite, we perceive it more slowly

· Neural circuits that detect a particular kind of stimulus are somehow sensitized, so they can more easily detect stimulus

· The Nature of Information-

· Two events can happen in the same proximity, but we can watch one of them and ignore the other

· The Meaningfulness of the Information-

· Change Blindness: failure to detect a change when vision is interrupted by an artificially produced obstruction

· Inability to remember a scene in its entirety

· A feature that is more meaningful to the overall seen is noticed

· Japanese people are more sensitive than Americans to changes in the part of the picture that describes context, they attend to more holistic aspects of a scene

· Inattentional Blindness: failure to perceive an event when attention is diverted elsewhere (gorilla suit walking through basketball game)

· Brain Mechanisms of Selective Attention:

· Selective-attention toward different attributes of visual stimuli is accompanied by activation of the appropriate regions of the visual association cortex

· CONSCIOUSNESS AND THE BRAIN-
· Brain damage can alter human consciousness

· If human consciousness is related to speech, then it is probably related to the brain mechanisms that control comprehension and production of speech

Isolation Aphasia: A Case of Global Unawareness:

· Isolation Aphasia: language disturbance that includes an inability to comprehend speech or produce meaningful speech without affecting the ability to repeat speech and learn new sequences of words; caused by brain damage that isolates the brain’s speech mechanisms from other parts of the brain

· Consciousness is not activity of the brain’s speech mechanisms; it is actively prompted by information received from other parts of the brain concerning memories or events presently occurring in the environment

· Visual Agnosia: Lack of Awareness of Visual Perceptions:

· Visual Agnosia: inability of a person who is not blind to recognize the identity of an object visually; caused by damage to the visual association cortex

· Consciousness is synonymous with the ability to talk about perceptions or memories

· The Split-Brain Syndrome:

· Split-brain operation: procedure that severs the corpus callosum, abolishing the direct connections between the cortex of the two cerebral hemispheres

· Reduce epileptic seizures

· Each hemisphere receives information from the opposite side of the body and controls muscle movements on that side, the corpus callosum permits these activities, sending the information between the two sides of the brain

· After they are disconnected they operate independently 

· Brocca’s speech area is located in the left hemisphere, so the right hemisphere is incapable of producing speech

· Olfactory System: person smells through left nostril, only left brain receives odour, if split-brain patient’s right nostril is closed and left-side open, patient will accurately say odour, if in the right nostril the patient will say he smells nothing

· Consciousness depends on the ability of speech mechanisms in the left hemisphere to receive information from other regions of the brain

· HYPNOSIS-

· Unusual form of verbal control that enables one person to have control over another person’s thoughts and perceptions

· Mesmer found- patients had psychologically produced symptoms that were alleviated by suggestions made while they were hypnotized

· Characteristics of Hypnosis:

· They can be running, or sitting, they just must understand they are being hypnotized

· Hypnotic suggestions (usual)-

· Ideomotor suggestions- certain action will occur without awareness of voluntary action (raising arm)

· Challenge suggestions- unable to perform a normal voluntary action

· Cognitive suggestion- distortions of sensory or cognitive experiences (not feeling pain or not being able to remember something)

· Post- hypnotic suggestibility: the tendency of a person to perform a behaviour suggested by the hypnotist some time after the person has left the hypnotic state

· Post-hypnotic Amnesia: failure to remember what occurred during hypnosis; induced by suggestions during hypnosis

· Visual system continues to process sensory information during hypnotically produced blindness

· Not altered activity in the visual system, but altered activity in the verbal system (consciousness)

· Theories of Hypnosis:

·  A state of enhanced suggestibility

· Sociocognitive Approach:

· At least some aspects of hypnosis are related to events that can happen every day

· “hypnotic behaviours” are social actions that reflect what the hypnotized believes to be characteristic of a hypnotized trance

· Perhaps imagined events during a movie or book are similar to hallucinations experiences during hypnosis

· Dissociation Approach:

· Hypnosis is an extreme example of “absent-minded” episodes, where conscious awareness of ongoing stimulation is suppressed by the suggestions of the hypnotist

· Dissociation may extend to conscious control of actions

· SLEEP-

· Sleep is a behaviour characterized by an altered state of consciousness

· The Stages of Sleep:

· Stages usually follow an orderly, predictable sequence

· Polygraph: records changes in physiological processes; brain activity, heart rate, breathing

· Electroencephalogram (EEG): measurement of the electrical activity of the brain, recorded by means of electrodes attached to the scalp

· Electromyogram (EMG): measurement of electrical activity of muscles, recorded by means of electrodes attached to the skin above them

· Electrocardiogram (EKG): measurement of electrical activity of the heart, electrodes attached to the skin

· Electro-oculogram (EOG): measurement of electrical activity caused by movements of the eye

· Beta- activity: irregular, high-frequency activity, usually alertness or arousal

· Alpha Activity: rhythmical, medium- frequency, state of quiet relaxation

· Theta Activity: 3.5-7.5 Hz; during the transition between sleep and wakefulness

· Sleep spindles interrupt send short bursts of 12-14 HZ waves, between 2-5 times a minute, to keep the person asleep

· Delta Activity: rhythmical activity, less than 3.5 Hz, deep (slow-wave) sleep

· Slow-wave Sleep: sleep of stages 3 and 4, not easily awakened

· Rapid Eye Movement (REM) sleep: dreaming, rapid eye moment, and muscular paralysis occur and EEG shows beta activity

· 90 minute sleep cycles, 4/5 of those cycles a night

· Males have partial or full erection in REM sleep, woman’s vaginal secretion increases, usually not in association with sexual arousal

The Functions of Sleep:

· Sleep deprivation experiments show that sleep isn’t needed to keep the body functioning normally

· Sleep deprived patients perform poorly on tasks that require them to be watchful and alert

· An afternoon nap of 20-60 minutes has been seen to improve cognitive ability and decrease sleepiness

· In stage 4 sleep the brain is resting

· Bodily exercise has little effect on sleep

· Mental exercise increases the demand for slow-wave sleep

Dreaming:

· States of Consciousness During Sleep-

· Typical REM sleep dream resembles a movie; narrative form

· Slow-wave sleep is nearly static, more situational type dreams, generally unpleasant

· Unless drugged, most people have 4/5 rounds of REM sleep each night

· If the dreamer is not awakened during the dream, it will be lost forever

· Slow-wave sleep and REM sleep reflect two different states of consciousness 

· Functions of Dreams-

· Two major approaches to the study of dreaming

· Psychological analysis of the contents of dreams

· Psychobiological research on the nature and functions of REM sleep

· Symbolism in Dreams

· Sigmund Freud said dreams arise out of inner conflicts between unconscious desires and prohibitions against acting out these desires, which we learn from society

· Latent conflict (hidden) is transformed into the manifest content (storyline)

· Memories consolidated during slow-wave sleep are re-activated during REM sleep and consolidated with other memories

· Effects of REM Sleep Deprivation

· If deprived several nights, the night they have REM sleep will have it more frequently, as if to catch up

· Lack of REM sleep didn’t appear to have serious side effects

· Lab animals show that lack of REM sleep makes it more difficult to learn a complex task

· Though they learn more slowly, they still learn it

· Brain Mechanism of Sleep:

· Several brain regions have special roles in sleep and biological rhythms

· Mammals have two biological clocks that play a role in their sleep

· One controls Circadian Rhythms- daily rhythmical change in behaviour or psychological process

· The second controls the slow-wave and REM sleep, happens several times a day

· Suprachiasmatic Nuclei (SCN)- located in the bottom of the hypothalamus, control the circadian rhythms

· Neurons are active during the day, and inactive at night

· The control sleep and wakefulness

· The second clock runs faster, unaffected by light and dark, in humans it runs in 90-minute cycles

· Basic Rest Cycle: 90-minute human cycle of waxing and waning alertness, controlled by a biological clock in the Pons; during sleep it controls cycles of REM and slow-wave sleep

· Drugs that increase serotonin-secreting neurons will permit the REM-ON neurons to become active, and suppress REM sleep (anti-depressants)

Preoptic Area: region at the base of the brain just in front of the hypothalamus; contains neurons that appear to control the occurrence of slow-wave sleep

· Chapter 13: 

· MOTIVATION AND EMOTION:

· The reason for inconsistent behaviour is motivation

· Motivation: a general term for a group of phenomena that affect the nature of an individual’s behaviour, the strength and persistence of the behaviour

· What is Motivation?

· Motivation is both proactive and reactive, in response to conditions present at the time

· We are motivated to perform a behaviour to gain a reinforcer or avoid an aversive event

· Biological Needs:

· Biological needs can be potent motivators

· Regulatory behaviour: behaviour that tends to bring physiological conditions back to normal, thus restoring the condition of homeostasis (eating, drinking)

· Homeostasis: the process which important physiological characteristics are regulated so they can remain at optimum level

· Regulatory system has four essential features:

· System variable- characteristic to be regulated

· Set Point- optimum value of the system variable

· Detector- monitors the system variable

· Correctional Mechanism- restores the system variable to set point

· Negative Feedback: process whereby the effect produced by an action serves to diminish that action. Regulatory systems are characterized by negative feedback loops

· Drive Reduction Hypothesis: a drive produces an unpleasant state that causes an organism to engage in motivated behaviours

· Drive: a condition that energizes an organism’s behaviour

· Not all drives are based on homeostasis (sex-drive)

· The hypothesis cannot be tested, because drive can’t be measured

· The experiences we want to repeat  (the ones we find reinforcing) are the ones that increase our level of arousal

· Physiology of Reinforcement:

· Electrical stimulation to the brain, can be reinforcing to rats

· Electrical stimulation of the brain is reinforcing because it activates the same system that is activated by natural reinforcers and by drugs

· An essential component of the reinforcement system consists of neurons that release dopamine as their neurotransmitter

· Optimum-Level Theory:

· The removal of an aversive stimuli produces negative reinforcement

· Optimum Level Hypothesis: organisms will perform behaviour that restores the level of arousal to an optimum level

· Diverse exploration is a response to under stimulation (boredom) that increases the diversity of the stimuli the organism tries to come in contact with

· Specific exploration is a response to overstimulation that leads to the needed item, decreasing the organisms drive level

· Perseverance:

· The tendency to continue to perform a behaviour when it is not being reinforced

· Effects of Intermittent Reinforcement

· More resistant to extinction than behaviour with continuous reinforcement 

· Succeeding after several failures causes the learned to resist the effects of subsequent failure

· The motivational effects of extinction are frustration

· Over justification Hypothesis:

· The superfluous application of extrinsic rewards to intrinsically motivated behaviour will undermine intrinsic motivation

· When rewards are used to challenge and to benefit the learner, they are effective motivators

· Learned Helplessness:

· Organism’s behaviour that has been ineffective in determining consequences become less sensitive to the consequences of their behaviour

· Learned helplessness: learned the consequences of behaviour are independent of one’s behaviour

· People who have major dilemmas that they cannot solve may try not to succeed in other types of tasks that they could solve

· Eating-

· Motivation to eat is aroused when there is a deficit in the body’s supply of stored nutrients, and it is satisfied by a meal that replenishes this supply

· Amount of food someone regularly eats is physiologically controlled

· What Starts a Meal?

· Physiological Factors

· Depletion of the body’s store of nutrients is the likely cause of hunger

· A short-term and long-term reservoir store carbs and fats for when the gut is empty

· Short-term reservoir is located in the cells of the muscles and the liver, filled with carbohydrate glycogen

· Long-term reservoir is the fat tissue found beneath the skin, cells absorb the nutrients of the body and store them, fat cells can expand enormously

· Keeps us alive during prolong fasting

· Glucostatic Hypothesis: hunger is caused by a low level of glucose, monitored by specialized sensory neurons

· An empty stomach causes a hormone, ghrelin to be secreted

· Cultural and Social Factors

· For many of us eating is initiated by environmental stimuli, such as the clock on the wall

· Hunger can wax and wane according to a learned schedule

· Our tastes are shaped by our habits acquired early in life

· What Stops a Meal?

· Immediate causes of satiety is the stimulation of receptors by a distended stomach

· Stomach measures the amount of its contents

· Stomach contains detectors that inform the brain about chemical nature of its contents as well as quantity

· The intestines also detect nutrients, secreting a hormone CCK that suppresses eating, as well as the liver

· Leptin is secreted by fat cells once they have received enough triglyceride

· Obese mice are unable to synthesize leptin

· If the mice are given daily amount of leptin, their metabolisms increase, they become more active and eat less

· Obesity-

· 14.9% of Canadian adults are obese between the ages of 20-64

· Risk of mortality rates increase 30% in people with a high BMI

· Obese girls complete fewer years of schooling, less likely to marry; and earn-less than their non-obese counterparts

· A weight loss of just 5-15% can reduce health complications in obese people

· Low-impulse control, inability to delay gratification, and maladaptive eating styles (eating to fast) could cause obesity

· Unhappiness and depression seem to be the effects of obesity, not its causes

· Habit plays a crucial role in food-intake

· Metabolic factors play a crucial role as well, efficient metabolisms deposit excess calories in long-term nutrient reservoir (fat cells), overtime becoming obese

· People with inefficient metabolisms can eat large meals without getting fat, all the calories are used to move muscles and stay warm

· Efficient metabolisms would have been crucial in a prehistoric age where there was limited food

· The fat cells of most obese people do secrete leptin, the receptors in the brain to detect leptin may be deficient

Anorexia Nervosa and Bulimia Nervosa-

· Anorexia Nervosa: eating disorder characterized by attempts to lose weight, sometimes to the point of starvation

· They have an intense fear of becoming obese, but often enjoy preparing food for others

· Menstruation stops when weight loss becomes severe

· The disorder sometimes runs in families, affected by genetic factors

· Activity and starvation activate reward and attention which reinforce dieting

· Bulimia Nervosa: loss of control of food intake, gorging binges followed by self-induced vomiting or use of laxatives

· SEXUAL BEHAVIOUR-

· Not motivated by a physiological need

· Our brains are wired to mate so that the species survives

· Effects of Sex Hormones on Behaviour:

· Sex hormones are secreted by the ovaries and testes

· They have effects on cells all over the body to promote reproduction

· They also affect nerve cells in the brain, thereby affecting behaviour

· Sex hormones do not cause behaviours, but behaviours are responses to particular situations

· Sex hormones affect people’s motivation to perform reproductive behaviours

· Effects of Androgens

· Androgens (testosterone) are responsible for males sexual development

· Organizational Effect: effects of a hormone usually occurs during prenatal development and produces permanent changes that alter the subsequent development of the organism, i.e.- androgenization

· Activational Effects: effect of a hormone on physiological system that has already been developed. If the effect involves the brain, it can influence behaviour

· Artificial testosterone supplements to men increases their interest in sex, if it has been lacking due to aging or disease

· Testosterone affects sexual motivation, it does not determine the object of sexual desire

· Effects of Progesterone and Estradiol

· In most mammals the hormones estradiol and progesterone have strong effects on female sexual behaviour

· Estrous cycle: ovulatory cycle in mammals other than primates; the sequence of physical and hormonal changes that accompany the ripening and disintegration of ova

· Ovarian hormones increases the initiation of females and their sexual interest

· Estradiol can affect a woman’s interest in a romantic partner

· Birth control suppresses the secretion of estradiol

· Sexual Orientation:

· Homosexual behaviour is seen in males and females in many species

· Sexual orientation appears to be determined prior to adolescence, prior to homosexual and heterosexual activity

· Most homosexual’s engaged in heterosexual activity during childhood and adolescence, but found these experiences unrewarding

· Strong relation between gender non-conformity in childhood and homosexuality

· Homosexuality is at least partly determined by biological factors 

· Well-adjusted male homosexuals have normal amounts of testosterone

· Prenatal exposure to hormones and chemicals plays a role in the development of homosexuality in both sexes

· The brains of homosexuals were exposed to lower levels of androgens before birth

· Homosexual men were more likely to have older brothers, but not younger brothers or older sisters

· Sexual orientation may be hereditary in twins, higher in identical twins than in fraternal twins

· Homosexuality was several times higher in females that had been exposed prenatally to androgens

· People expressed more positive attitudes towards homosexuals when they believed they were born that way, versus choosing to live as a homosexual

· Transsexualism and Androgen Insensitivity Syndrome-

· Male sexual behaviour depends on prenatal androgens

· Some people are insensitive to androgens, the cells of the body won’t respond to them and the person develops female external genitalia instead of a penis and scrotum, but not ovaries or a uterus

· The parents must choose whether to raise the child as a boy or as a girl

· Testes removed and estrogen given, the girl will function sexually as a woman

· Bed Nucleus of the Stria Terminals (BNST)- one region in the forebrain, related to sexual identification

· Transsexuals: indentifying with sex different than the one assigned at birth

· AGGRESSIVE BEHAVIOUR-

· Many factors influence a person’s tendency to commit an act of aggression

· Frustration when behaviour is  no longer reinforced, childhood experiences, exposure to violence in the media

· Ethological Studies of Aggression:

· Intraspecific Aggression: aggression of an animal against another of its own species

· Rivalry among males for mating, perpetuates the genes of a more healthy, vigorous animal

· Threat Gestures: stereotyped gesture that signifies that one animal is likely to attack another member of the species

·  Appeasement Gesture: stereotyped gesture made by a submissive animal in response to a threat gesture by a dominant animal

· Hormones and Aggression:

· In most mammals, male sex hormones exert a strong effect on aggressiveness

· People of either sex with higher testosterone levels are more aggressive

· Anabolic steroids include natural androgens, lead us to expect that it increases aggressiveness 

· Environmental Variables That Affect Human Aggression:

· Includes the behaviour of family members and peers, as well as media

· Imitation of Aggression-

· Spanking a child may lead to the child imitating the parent’s action

· Children who saw a role-model punching a toy was more likely to punch the toy during a frustrating situation

· Many parents who beat their children had been victims of child abuse

· There is a positive correlation between the amount of violent media programming that children watch and subsequent aggressive behaviour

· The relationship hold even when children are tracked to adulthood

· CORRELATION DOES NOT PROVE CAUSATION

· Could an aggressive boy just choose to watch more aggressive movies?

