
Chapter 1

Read text tips:

1. Think about background info while you read

2. Survey titles, headings, etc. before reading

3. Outline the chapter 

4. Decide how much you will read

5. As you start look at the heading and decide what it is about

6. Look at the layout for clues (bold)

7. Look for the “big picture” - how does this fit into everything

8. Paraphrase the section, and put notes in the margins

9. Make summary notes

10. Make up test questions

Psychology: the scientific study of behaviour and the factors that influence it, psychology is whatever psychologists do 

Basic Research: the quest for knowledge purely for its own sake

Applied Research: the quest from information designed to solve specific practical problems 

Jigsaw Program: a program that requires children to cooperate with one another rather than compete against each other - Example: Robbers Cave  

Perspectives: vantage points for analyzing behaviour and its biological, psychological and environmental causes 

Mind-Body Dualism: the belief that the mind is a spiritual entity not subject to the physical laws of the body

Monoism: holds that the mind is not a separate spiritual entity from the body. Most modern scientists hold the view that mind and body are one

Repression: mechanism protecting us by keeping anxiety-arousing impulses in the unconscious depths of the mind 

Explanations of Behavior

· Behavior can be explained on at least 3 different levels

· Each level addresses different mechanisms 

· The levels are not exclusive

· No level is better than the other, just a different aspect or focus of study

· Biological Factors: ex. brain mechanisms, neurotransmitters

· Environmental Factors: ex. noise levels, heat levels, cultural factors

· Psychological Factors: ex. what is is about an individual, learning perspective, interpretation perspective  

Goals of Psychology

1. Describe how people and other animals behave

2. Explain and understand the causes of these behaviours 

3. Predict how people and animals will behave under certain conditions

4. Influence or control behaviour through knowledge and control of its causes to enhance human welfare

Example of this method: Robbers Cave

6 Biological Perspectives:

Biological: focuses on the physical side of human nature. It emphasizes the role of our highly developed brain, biochemical processes that underly thoughts, emotions, and actions, and genetics. 

· Karl Lashley

· School: Evolutionary Psychology: focuses on the role of evolution in the development of behaviour and mental mechanisms

· Sociobiology: holds that complex social behaviours are also built into the human species as products of evolution

· Behaviour Genetics: the study of how behavioural tendencies are influenced by genetic factors

Cognitive: views humans as information processors and problem solvers whose actions are governed by though and planning. It is concerned with ageless questions about how information is perceived and then organized in our minds. 

-School: Structuralism: the analysis of the mind in terms of its basic elements. Structuralists believe that sensations are the basic elements of consciousness and use introspection (looking within). - Wundt

· School: Functionalism: 


-Focus on the function or significance of behavior- evolutionary mechanism. 


-How does a behavior help us to adapt 


-Functionalism is primarily biological. 


Example: psychobiology, neuroscience, ethology

· School: Gestalt Psychology:
· Focus on perception and experience

· Look at how we experience the world

· Look at how people think and remember- construct our experience from our perceptions

· Consider everything in context, more than just the separate parts of what things are made up of 

· Both biological and environmental


Examples: cognition, information processing

· Cognitive development in children: Piaget and Baldwin

· Social Constructivism: proposes that what we consider reality is in large part our own mental creation. Example: the long standing conflict between Israelis and Arabs reflects radically different conceptions of God’s plan for them. These two groups live in different subjective worlds. 
Psychodynamic: searches for the causes of behaviour within the workings of our personality, emphasizing the role of unconscious processes and unresolved conflicts from the past. (Key player: FREUD)
· Focus on unconscious experience... the “mind”

· Look for unresolved conflict

· Importance of personality

Example: brief psychodynamic therapy, unconscious processing

Behavioural: focuses on the role of the external environment in shaping and governing our actions. Particular emphasis is put on the effect of rewards and punishment in shaping our behavior. 

· School: Behaviourism:

· Opposite to psychodynamic

· Focus on behavior... forget the “mind”

· Discuss how behavior changes under various conditions

· Primarily environmental


Example: learning theories, behavior modification

· British Empiricism: holds that all ideas and knowledge are gained empirically, through the senses 

· Behavior Modification: powerful techniques of behaviour change 

· Cognitive Behaviourism: an attempt to bridge the gap between behavioural and cognitive perspectives and to combine them into a more comprehensive theory

Humanistic:

· School: Humanistic

· Against psychodynamic and behavioral

· Focus on values and choice

· Help people fulfill potential

· Both biological and environmental

· Humanists- Carl Rogers- problems with behavior are problems where blocked in fulfilling potential


Examples: Carl Rogers’ therapy, the “self”

· Self actualization: the reaching of one’s individual potential 

· Terror management theory: an innate desire for continued life, combine with the uniquely human awareness of the inevitability of death
Sociocultural: focuses on the manner in which culture is transmitted to its members and on the similarities and differences that occur among people from diverse cultures

· Culture: the enduring values, beliefs, behaviours, and traditions that are shared by a large group of people and are passed on 

· Norms: rules that specify what is acceptable and expected

· Individualism: focus on personal goals and self identity

· Collectivism: personal goals are subordinated to those of a group, and personal identity is defined largely by the ties that bind one family and other social groups. Example: Japan vs. USA
On all 6 perspectives see chart, PG 29

What Psychologists do:

43% clinical

11% counseling 

4% development

5% educational

8% experimental- traditional experimental

7% industrial/ organizational- how psychology applies in outside world

2% personality - development and measurement of personality

7% school - works primarily in school setting, aptitude testing etc. 

4% social - why do people do normal, everyday things, decision making

9% others

Pioneers of Psychology

Rene Descartes

-philosopher and mathematician

-dualism- body works like machine

-reflex arc

Gustav Fechner

· physicist and mathematician

· sensations can be measured

· father of psychophysics

Wilhelm Wudnt

· founder of modern psychology

· first psych lab in Leipzig, Germany

- structuralism

William James

· psychologist at Harvard

· disputed Wundt’s claim of first lab

· published first psychology text

Mary Calkins

· trained by James

· first woman “allowed” to study at Harvard medical school (but denied degree)

· first woman president of APA (American Psychological Association)

Sigmund Freud

· medical doctor

· believed that physical disorders could have a psychological base

· father of psychoanalysis - his legacy, is still practiced today

· the unconsciousness

Carl Jung

· studied under Freud

· broke ranks with Freud over disagreements re: the sexual nature of personality

· collective unconsciousness

Carol Rogers

· humanist approach

· the “self” and unconditional positive regard

· develops rogerian therapy

· believes that “clients” (not patients) strive for positive goals

Ivan Pavlov

· Nobel Prize for work on salivation

· discovers that associations drive learning

· classical conditioning

B.F. Skinner

· behaviorist

· operant conditioning

· important association is stimulus and response

· learning controlled by consequences

Jean Piaget

· studied under Binet

· suggests that children do not think like adults

· stages of cognitive development

Karl Lashley

· biology of learning and memory

· searched for the “engram” ... single location for memory

· came to believe that memory is distributed throughout the cortex

· used technique of lesioning... destroying specific brain tissue

Wilder Penfield

· montreal neurosurgeon

· examines function of cortex through direct stimulation

· maps cortical function in humans

Wolfgang Kohler

· gestalt psychologist

· studies problem solving in apes

· learning can occur through insight

Kurt Levin

· social psychologist who followed Gestalt tradition

· behavior occurs in context... a field with many forces directed toward the individual

· mentors many famous psychologists (Festinger, Deutsch, Barker)

Themes

1. Psychology is empirical- we study psychology using a scientific method, data supports theories

2. Psychology is theoretically diverse

3. Behavior is determined by multiple causes

4. Heredity and environment jointly influence behavior

5. Experience is subjective

6. Psychology evolves in a socio-cultural historical context 

Reflect on opening story in Chapter 1

Psychology Chapter 2

Scientific Method: Psychologists are interested in explaining the causes of behaviour. To examine causal relations, they use the scientific method. This means they form hypotheses, manipulate independent variables, and measure dependent variables. All extra variables should be controlled. If not, the experiment may be confounded and experimenter makes a mistake in causal explanation. 
11. Identify the problem and formulate hypothesis

· Hypothesis: tentative statement about a relation between 2 or more events

· Theory: a collection of hypotheses, organizing system. A theory is more general and elaborate than a single hypotheses. 

a. Good theories generate good hypotheses (testable hypotheses).

· Example. Theory of Relativity: If things are moving away from us at the speed of light, they must be shifting towards the red end of the spectrum

· Comparing Freudian Theory and Behaviour Theory- Freudian theory is not very testable. Behaviour theory is very testable, making it better
12. Design and execute the experiment

· Identify variables: independent and dependent

· Control: without proper control of every except for independent variable, the experiment is confounded
13. Determine the “truth” 

· Do your results support the hypothesis?

· Are there any real differences? - STATISTICS

14. Communicate the results

· Publish a report in various journals

· Present a verbal description of results at a convention (or talk)

· Discuss several related experiments in book chapter

Methods of Research

Descriptive Research: seeks to identify how humans and other animals behave, particularly in natural settings. It provides information about the diversity of behaviour, can be used to test hypotheses, and may yield clues about potential cause- effect relationships that are later tested experimentally. 

· Case study: an in-depth analysis of an individual, group, or event. 

· Data may be gathered through observation, interviews, psychological tests, physiological recordings, and task performance. When a case study focuses on the past, archival data may be used. 

· Advantages:

· When a rare phenomenon occurs, scientists are able to study it intensively and collect a large amount of data. 

· It can illustrate effective intervention programs developed by clinical psychologists to treat special populations. Example: Underweight babies study

· May challenge a the validity of a theory or widely held scientific belief. Example: Learning a language in a language rich environment

· Disadvantages:

· Poor method for determining cause-effect relations. 

· Conclusions drawn can be generalizations: will they hold true for every group/individual studied?

· Lack of objectivity in the way the researchers gather and interpret data. 

· Naturalistic Observation: the research observes behaviour as it occurs in a natural setting. This type of research is used extensively to study animal behaviour. It is mainly trying to collect information about behaviour without trying to change it. 

· Non-participant is when the observer is not participating and participant is when the observer is participating in what they are observing. 
· This research can take many hours, sometimes months or years. 

· Similar to case studies, naturalistic observation does not permit causal conclusions about the relations between variables, in addition to the researched being bias about how they interpret the data. 

· Also the researcher must try to avoid influencing the participants being studied. 

· Survey Research: information about a topic is obtained by administering questionnaires or interviews to many people about their attitudes, opinions, and behaviour. Example: to stereotypes about a culture match the people who belong to that culture?

· A population consists of all the individuals about whom we are interested in drawing a conclusion. 

· A sample is a subset of individuals drawn from the larger population of interest. 

· A representative sample is one that reflects the important characteristics of the population. Typically researchers divide the population into subgroups based on characteristics. 

· Random sampling is used to select individuals from each subgroup to be in the population.  

· Disadvantages: 

· unrepresentative samples can lead to faulty generalizations about how an entire population would respond

· surveys rely on participants’ self-reports, which are based on assumptions that people know themselves and do not lie

· data can not be used to draw conclusions about cause and effect

Correlational Research: examines relationships about psychological questions about associations between naturally occurring events or variables. The three simplest components of correlational research are:

· measuring one variable

· measuring a second variable

· determining statistically whether X and Y are related 

· Naturalistic observation and surveys are used not only describe events but also to study associations between variables. 

· The three main situations with correlational studies are:

· X and Y are directly correlated

· The question of whether X causes Y or Y causes X- bidirectionality problem

· Another common factor Z may be cause both X and Y and they are not related at all - third variable problem

· The main problem with correlational research is that it does not demonstrate causation. 

· Correlation Coefficient: a statistic that indicates the direction and strength of the association between two variables 

· A positive correlation means that higher scores of one variable are associated with higher scores of a second variable. 

· A negative correlation mans that higher scores of one variable are associated with lower scores of a second variable. 

· Advantages:

· It identifies associations in real-world contexts that subsequently can be studied under controlled laboratory conditions

· Can study questions that can not be conducted experimentally

· Most important: these studied allow us to make predictions 

Experiments: are used in examining cause-effect relationships. Experiments have three essential characteristics:

· The researcher manipulates one variable. 

· The researcher measures whether this manipulation produces changes in a second variable. 

· The researcher attempts to control for extraneous factors that might influence the outcome of the experiment. 

· Independent variables: refers to factors that are manipulated by the experimenter

· Dependent variables: refers to the factor that is measured by the experimenter

· Experimental group: is the group that receives a treatment 

· Control group: not exposed to the treatment or given a zero-level sample of treatment

· Two ways of designing an experiment

· Have different participants in each condition. - Between groups-design

· Expose each participant to all the conditions. - Within groups-design

· Problem: potential order affect: possibly going to be more prone to first or second treatment done - need to counterbalance
· Ways in which experiments differ from descriptive/correlational:

· in an experiment the researcher manipulates one or more variables and measures their effect on other variables, as opposed to the other methods where all variables are measured

· most experiments take place in a lab, as opposed to in more natural contexts

· experiments allow for more factors to be held constant
Threats to the Validity of Research

Validity- refers to how well an experimental procedure actually tests what it is designed to test

Internal validity- represents the degree to which an experiment supports clear causal conclusions

Confounding Variables: means that two variables are intertwined in such a way that we cannot determine which one has influenced a dependent variable 

Demand Characteristics: are cues that participants pick up about the hypothesis of a study or about how they are supposed to behave 

Placebo: refers to an inactive or inert substance. In experiments testing the effectiveness of new drugs for treating diseases, one group of patients receives pill containing the actual drug being investigated. A second group of patients, called a placebo control group, receives pills that do not contain the drug. A placebo effect is when people receiving a treatment show a change in behaviour because of their expectations, not because of any specific effect from the treatment. 

Experimenter Expectancy Effects: refer to subtle and unintentional ways in which experimenters influence their participants to respond in a manner that is consistent with the experimenter’s hypothesis. 

Double-blind procedure: a powerful technique for simultaneously minimizing participant placebo effects and experimenter expectancy effects. Both the participant and the experimenter are blind as to which experimental condition the participant is in. 

External validity: the degree to which the results of a study can be generalized to other people, settings, and conditions

Replication: the process of repeating a study to determine whether the original findings can be duplicated. If other scientists successfully replicate our findings, we become more confident in our original conclusion. 

Ethical Principles in Human and Animal Research

Psychologists must:

· protect and promote the welfare of participants

· avoid doing harm to participants

· not carry out any studies unless the probably benefit is proportionately greater than the risk

· explain all aspects of the procedure and ensure that they are understood. Oral and written consent is usually required and assurance is given that one can withdraw from the study without penalty. 

· take all reasonable steps to ensure that consent is not given under coercion

· ensure privacy and confidentiality

Some experiments require incomplete disclosure in order for accurate effects. However this violates informed consent. Currently incomplete disclosure is permitted under limited circumstances. 

Measuring Aggression

· Self Report

· Verbal Attack

· Physical Attack

· “Safe” Attack

FAQ About Experiments

· What do lab experiments tell us about everyday life

· May not very much. Designed to examine predictions about everyday life. 

· Doesn’t behaviour depend on one’s culture or gender or personality?

7. Yes, but that doesn’t get rid of the idea that watching television violence can increase aggressiveness. 

3. What do animal experiments tell us about human behaviour?

· Many learning theories are based on animals.

· A lot is found out about human behaviour because the principles of learning are very similar. 

4. Is it ethical to experiment on animals/humans?

Psychology Chapter 3

The Neural Bases of Behaviour

Neurons: the basic building blocks of the nervous system. These nerve cells are linked together in circuits, not unlike the electrical circuits in a computer. 

15. Each neuron is composed of a cell body, dendrites, and an axon. 

16. Dendrites: special receiving units are like antennas that collect messages from neighbouring neurons and send them on to the cell body. They can receive messages from up to 1000 or more neighbouring neurons

17. Axon: a single axon extends from one side of the cell body which conducts electrical impulses away from the cell body to other neurons, muscles, or glands. The axon branches out at its end to form a number of axon terminals 

18. There are more than 200 different types of neurons.

19. Neurons are supported in their functions by glial cells which surround neurons and hold them in place. Glial cells also manufacture nutrient chemicals that neurons need, form the myelin sheath around some axons and absorb toxins and waste materials. They outnumber neurons 10 to 1. 

20. Blood-brain barrier: a specialized barrier that prevents many substances including a wide range of toxins from entering the brain. 

21. Multipolar neuron: Axon at the bottom, and then multiple dendrites coming from cell body. 

22. Bi-polar neuron: found in many systems, cell body in middle, dendrites extending to one side, and axons on the other. 

23. Unipolar neuron:cell body has one pole coming off, with then dendrites and axon coming off that. 

Nerve Conduction

· The two functions of nerves are:

5. generate electricity 

6. release chemicals

· Neurons are energized by their own chemicals

· They are surrounded by a salty environment which carries a positive charge, and the inside of the neuron has some positive ions, but is overall negatively charged 

· Action potential: a sudden reversal in the neuron’s membrane voltage, during which the membrane voltage moves from -70 (inside) to +40. This shift from negative to positive is called depolarization. Created in the axon hillock which is where the cell body meets the axon. 
· Graded potentials: small changes in the cell membrane’s potential proportional to the amount of incoming stimulation. 

· Action potential threshold: if the graded potential is large enough it reaches an action potential threshold. This obeys the all or none law which means it occurs at either maximum intensity or not at all. 

· Ion channels: allows specific ions to cross the cell membrane and enter or leave the cell
· When a neuron reaches it’s action potential, sodium channels open and the inside of the cell becomes more positively charged than the outside. The sodium channels then close very quickly. 

· To bring the cell back to normal, potassium channels open and positively charged potassium leaves the cell. 

· This creates a refractory period where the neuron will not be stimulated. Top of membrane potential to bottom of hyperpolarization is called the absolute refractory period- can not fire at all. 

· The relative refractory period is from bottom of hyperpolarization to regular charge, because a strong stimulus can stimulate it. 
· This then sounds a wave down axon. 

· A strong stimulus may increase the rate of firing of the individual neuron, or it may increase the number of neurons that fire by stimulating additional neurons that fire only in response to high-intensity stimulation.

· Myelin Sheath: a fatty whitish insulation layer derived from glial cells that covers axons that transmit information throughout the brain and spinal cord

· The myelin sheath is interrupted at regular intervals by the nodes of Ranvier, myelinated axons allow the electrical conduction to skip between nodes

How Neurons Communicate: Synaptic Transmission

· Synapse: a functional (but not physical) connection between a neuron and its target 

· Synaptic Cleft: a tiny gap between the axon terminal of one neuron and the dendrite of the next neuron

· Neurotransmitters: chemical substances that carry messages across the synapse to either excite other neurons or inhibit their firing. This involves 5 steps:

· synthesis: chemical molecules are formed inside the neuron

· storage: molecules are stored in chambers called synaptic vesicles
· release: the vesicles move to the surface of the axon terminal and release the molecules

· binding: the molecules cross the synaptic space and bind to receptor sites- large protein molecules embedded in the receiving neuron’s cell membrane (lock and key) 

· deactivation: this occurs in two ways. The first way is by other chemicals located in the synaptic space that break them down. The second, is reuptake: in which the transmitter molecules are reabsorbed into presynaptic axon terminal. 

· Binding of a transmitter molecule can have 2 different effects:

· Depolarize (excite) the postsynaptic cell membrane by stimulating the inflow of sodium or positively charged ions

· This alone, or in combination may exceed the action potential threshold and cause the postsynaptic neuron to fire an action potential. 

· Hyperpolarize the postsynaptic membrane by stimulating ion channels that allow positively charged potassium ions to flow out of the neuron or negatively charged ions to flow into the neuron. 

· Hyperpolarization makes it more difficult for excitatory transmitters at other receptor sites to depolarize the neuron to its action potential. Therefore, transmitters that create hyperpolarization are inhibitory. 

-Specialized Transmitter Systems

· Two widespread neurotransmitters are simple amino acids, glutamate or glutamic acid, and gamma amino butyric acid or GABA. Glutamate is excitatory and important in learning and memory. GABA is inhibitory and is important for motor control and anxiety control.

· Acetylcholine (ACh): the best understood neurotransmitter involves memory and muscle activity, which is excitatory. 

· Dopamine: a loss of dopamine results in a loss of voluntary motor control. 

· Serotonin: a neurotransmitter that influences mood, eating, sleep, and sexual behaviour

· Endorphins: reduce pain and increase feelings of well-being. 

· Neuromodulators: have a more widespread and generalized influence on synaptic transmission. These substances circulate through the brain and either increase or decrease the sensitivity of thousands, perhaps millions, of neurons to their specific transmitters. 

The Nervous System

· Sensory Neurons: carry input messages from the sense organs to the spinal cord and the brain

· afferent: the fibre goes from outside or periphery to some central structure such as the spinal cord

· Motor Neurons: transmit output impulses from the brain and spinal cord to the body’s muscles and organs

· efferent: fibers go from central structures to out towards outside

· Interneurons: perform connective or associative functions within the nervous system

· relay stations: take info from one or many neurons and put it together and pass it on

Peripheral Nervous System: the system that contains all the neural structures that lie outside of the brain and spinal cord. Its specialized neurons help carry out the input and output functions that are necessary for us to sense what is going on inside and outside our bodies and to respond with our muscles and glands. 

· Somatic Nervous System: consists of sensory neurons that are specialized transmit messages from the eyes, ears, and other sensory receptors, and the motor neurons that send messages from the brain and spinal cord to the muscles that control our VOLUNTARY movements. 

· Autonomic Nervous System: controls the glands and the smooth muscles that form the heart, the blood vessels, and the lining of the stomach and intestines. This is largely concerned with involuntary functions. It consists of:

· Sympathetic Nervous System: has an activation or arousal function, and it tends to act as a total unit. 

· Parasympathetic Nervous System: slows down body processes and maintains a state of tranquility. Your sympathetic system speeds up your heart rate and your parasympathetic slows it down. 

Central Nervous System: this system contains the spinal cord, which connects most parts of the peripheral nervous system with the brain, and the brain itself. 

· Spinal Cord: the location at which most nerves enter and leave the central nervous system. When viewed in cross section it resembles an H, which consists largely of neuron cell bodies and their interconnections. 

· Surrounding the grey is white coloured myelinated axons that connect various levels of the spinal cord with each other and the higher centers of the brain.

· Motor nerves exit the spinal cord’s front side, sensory nerves enter through the back side. 

· Brain: the most complex structure in the known universe and the only one that can wonder about itself. 

· Neuropsychological Tests: tests to measure verbal and non-verbal behaviours that are known to be affect by particular types of brain damage. These scores are often used in clinical evaluations of people who have suffered brain damage. 

· Destruction and Stimulation Techniques: By removing or damaging different parts of the brain, the effects are studied. Also, different areas of the brain can be stimulated via electrical current or chemical and the effects studied. 

· Electrical Recording: when scientists use electrode to tap into the neurons electrical activity. An electroencephalogram (EEG) measures the activity of large groups of neurons. EEGs give specific patterns indicating different states of consciousness or brain disorders. Changes in an EEG pattern that accompany specific psychological events are called ERP’s (Event related potentials). 

· Brain Imaging: computerized axial tomography (ct): scans which use Xray technology to study brain structures.

· Positron emission tomography (PET) scans measure brain activity including metabolism, blood flow, and neurotransmitter activity. These function based on that glucose is a main ingredient in neurons and radioactive glucose can be tracked to see which neurons are active. 

· Magnetic resonance imaging (MRI) combines features of CT and PET scans and can be used to study both brain structures and brain activity. MRI’s creates images based on how atoms in living tissue respond to a magnetic pulse delivered by the device. 
Hierarchical Brain: it is believed that the brain has evolved with natural selection due to the need for human’s to be able to survive in changing environments. It is composed of three main subdivisions: 

· The Hindbrain

· As the spinal cord enters the brain it enlarges to form the structures that compose the stalklike brain stem. The other major portion of the hind brain is the cerebellum. 

· The medulla  is the first structure after leaving the spinal cord. It plays a role in functions such as heart rate and respiration. The pons lies just above the medulla and serves as a bridge carrying nerve impulses between higher and lower levels of the nervous system. The pons has clusters of neurons that help regulate sleep and are involved in dreaming, and also helps control vital functions such as respiration. Damage to either structure would likely lead to death. 

· The cerebellum is concerned primarily with muscular movement coordination, but aids in learning and memory. The cerebellum controls timing and coordination such as that needed by a competitive diver. 

· The Midbrain

· contains clusters of sensory and motor neurons, and many fibre tracts of the same that connect higher and lower portions of the nervous system. There are many impulses from the eyes, and ears that are sent to the forebrain. 

· The reticular formation acts as a kind of sentry, both alerting higher centres of the brain that messages are coming and then wither blocking those message or allowing them to go forward. It has an ascending part, which sends input to higher regions of the brain to alert it and a descending portion through which higher brain centres can either admit or block out sensory input.

· The Forebrain

· consists of two large cerebral hemispheres, a left side, and a right side, that wrap around the brain stem like the two halves of a cut grapefruit might wrap around a spoon.   

· the thalamus is an important sensory relay station, sometimes likened to a switchboard that organizes inputs from sense organs and routes them to the appropriate areas of the brain. The visual, auditory, and body senses all have major relay stations in the thalamus. 

· The basal ganglia is composed of five distinct structures and is critical for voluntary motor control. Whereas the cerebellum is critical for controlling reflexive, automatic, and rapid movements, the basal ganglia plays an important role in the deliberate and voluntary control of movement, especially initiating them. 

· The hypothalamus plays a major role in controlling many different basic biological drives, including sexual behaviour, temperature regulation, eating, drinking, aggression, and the expression of emotion. 

· The limbic system helps to coordinate behaviours needed to satisfy motivational and emotional urges that arise in the hypothalamus, and it is also involved in memory. Two key structures in the limbic system are:

· the hippocampus which is involved in forming and retrieving memories. 

· the amygdala which organizes emotional response patterns, particularly those linked to aggression and fear. A key feature is that the amygdala can produce emotional responses without the higher centers of the brain knowing that we are emotionally aroused. 

· the nucleus accumbens is important for reward and motivation and is activated by electrical stimulation of the hypothalamus which activates axons that are going from neuron cell bodies in the midbrain to the nucleus accumbens.

· the pineal gland is in the center of the brain and is a master gland for the human body and controls a lot of the hormonal excretions 

The Cerebral Cortex: is a two thirds centimeter thick sheet of grey unmyelinated cells that form the outermost layer of the human brain, and is the crowning achievement in brain evolution. This is the essential quality of human living. The fissures which make up the cortex have three important landmarks. One which runs up the front and along the top of the brain, and another which divides the cerebrum into front and rear halves and the third which runs from front to rear along the side of the brain. This divides each hemisphere into four lobes:

· Frontal: speech and skeletal motor functions
· Parietal: body sensations
· Occipital: visual area
· Temporal: messages from the auditory system 

Projection areas: each area has the following characteristics:

· topographic representation

· contralateral control: control in the cortex is on the opposite side of the body

· functional assignment of space

· The motor cortex controls 600 or more muscles involved in voluntary body movements. Each hemisphere governs movement on the opposite side of the body. The amount of of cortex devoted to each area depends on the complexity of the movements that are carried out by the body part. 

· The somatic sensory cortex receives sensory input that gives rise to our sensations of heat, touch, cold, and our senses of balance and body movement. It lies in the parietal lobe. This is represented in an upside down fashion, with your feet being near the top. The organization of the sensory cortex is such that the body structures it serves lie side by side with those in the motor cortex, an arrangement that enhances sensory-motor interactions in the same body area. 

· The senses of hearing and sight are well represented in the cortex, hearing on the temporal lobe and sight on the occipital lobe. For both eyes and ears, each eye/ear sends messages to both hemispheres. 

· Within each sensory area, neurons respond to specific stimulus, such as a high tone, or bright color. 

· Wernicke’s Area is in the temporal lobe and is involved with language comprehension. Wernicke’s aphasia can’t comprehend speech. Therefore when they do speak, their words to not make sense when put together. 

· Broca’s Area in the frontal lobe is necessary for normal speech production. The neural circuits in and around Broca’s area are important for the ability to perform the sequences of fine motor movements need to speak. Broca’s aphasia can’t string words together. 

· The above two areas work together. 

· The association cortex is critically involved in the highest level of mental functions, including perception, language and thought. This is considered the missing link  because it’s mental flexibility and learning capacity have allowed humans to advance much further than through natural selection alone. Association areas are next to the primary cortex’s, to which they are connected. Association area’s integrate and interpret sensory input. 

· Neural disorders due to damage to the association area’s are:

· Apraxia: inability to perform smooth actions

· Agnosia: inability to interpret sensory information
· Frontal lobes are very specific to humans and are involved in self-awareness, planning, initiative, responsibility and emotional experience. 

· The prefrontal cortex located just behind the forehead is in charge of executive functions such as goal setting, judgement, strategic planning, and impulse control. 

· The corpus callosum is a neural bridge that acts as a major communication link between the two hemispheres.

· Lateralization refers to the relatively greater localization of a function in one hemisphere or the other. The left hemisphere deals with verbal abilities, and logic, whereas the right deals with spatial relations. Additionally, the right hemisphere deals with more negative emotions whereas the left deals with positive. 

Plasticity in the Brain: Experience and Recovery Function

· Natural plasticity refers to the ability of neurons to change in structure and function. Two aspects of this that are being intensely researched are:

8. early experience on brain development

9. recovery from brain damage

4. The brain is capable of greater plasticity earlier in life. When neurons are damaged, sometimes other neurons take the functions of those which have died. 

5. Neurons can alter their structure by sprouting enlarged networks of dendrites or by extending axons from surviving neurons to form new synapses. They also may make up for the loss by releasing a greater volume of neurotransmitters. 

6. Recent studies suggest that the brains of mature primates and humans are capable of producing new neurons. 

Nervous System Interactions with Endocrine and Immune System

Endocrine System: consists of numerous glands distributed through the body: pituitary, pancreas, testes, ovaries, adrenal medulla, adrenal cortex, thyroid, and hypothalamus. The endocrine system coveys information via hormones. 
· Hormones are chemical messengers that are secreted from its glands ito the bloodstream. Cells in the body have receptor molecules that respond to specific hormones from the endocrine glands. 

· The adrenal glands are twin structures located on top of the kidneys. They produce and secret about fifty different hormones that regulate many different metabolic processes. 

·  Cortisol is one of the most important hormones secreted by adrenal cortex, which is a stress hormone. 

· The endocrine system is slower than the nervous system because it depends on the rate of the bloodstream. 

Immune System

5. Antigens are foreign substances that trigger a biological response from the immune system. 

6. Helper T cells issue the call to action, mobilizing antigen-killing cells in the immune system. 

7. An underactive immune system is when their is little response to an antigen (HIV). 

8. An overactive response is when there is too much response to an antigen, for example: allergies. Another overactive response is autoimmune reaction which is when the immune system mistakenly identifies part of the body as an enemy.  
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Genetic Influences

24. A chromosome is a tightly coiled molecule of DNA that is partly covered by protein. 

25. Polygenic transmission is when a number of gene pairs combine their influences to create a single phenotypic trait. It magnifies the number of possible variations. 

26. The human genome project began in 1990 and in 2001 the genetic map was published, and another competing project was also in place by American biotech firm called Celera Genomics. 

27. Surprising findings at the end of both projects: humans have fewer genes than expected, and many genes have arisen from genes that bacteria inserted into our early ancestors. 

28. In recombinant DNA procedures researchers use certain enzymes to cut the long thread like molecules of genetic DNA into pieces, combine them with DNA from another organism, and insert them into a host organism. 

29. A gene knockout procedure is when a specific gene is altered in a way that prevents it from carrying out it’s normal function. 

30. The extent to which variation in a particular characteristic within a group can be attributed to genetic factors is estimated statistically by a heritability coefficient. Heritability means how much of the variation in a characteristic within a population can be attributed to genetic differences. 

a. h^2 = variance due to genes/ total variance, if h^2= 0.0- due to environment, h^2= 1.0= totally due to genes

b. Heritability applies to a population NOT to a person

**** Maybe watch this portion of lecture again, prof gives lots of details

31. If a characteristic has higher concordance in people who are more highly related to one another, this points to a possible genetic contribution, particularly if the people have lived in different environments. 

32. The adoption study is a research method in which a person who was adopted early in life is compared on some characteristic both with the biological parents, with whom the person shares genetic endowment, and with the adoptive parents, with whom no genes are shared. 

33. Twin studies are when twins are studied to see similarities and differences. They are typically raised in the same familial environment so differences could be attributed to genetics if they are fraternal. 

a. Adoption and twin studies have lead behaviour geneticists to conclude that many psychological characteristics, including intelligence, personality traits, and certain psychological disorders have notable genetic contributions. 

Genetic Influences on Behaviour

Hereditary, Environment, and Intelligence

· Our understanding of intelligence has helped to elucidate how favourable and unfavourable environmental conditions act upon genetically determined potential. 

· One of the most controversial questions in psychology is the question: to what extent are the differences in intelligence due to genetic factors, and environmental factors. 

7. Genetic Argument: If intelligence were solely based on genetics, then identical twins should have a correlation of 1.0 with their test scores. They do have a strong correlation for their IQ scores but they are not identical. Also, identical twins raised apart have a higher correlation than identical twins raised together, meaning environment must play some role. 

Reaction Range, Environment, and Intelligence

· Reaction Range: the range of possibilities for a genetically influence trait- the upper and lower limits- that the genetic code allows. Therefore, intelligence is inherited by an individual with a high and low potential. 

· Studies with environmental enrichment suggest the intellectual range could be very high, making environmental factors very significant. 

· Personality has been shown in some studies to have some connection with genetics, although it is controversial. Evidence would be that identical twins have more similar personalities than fraternal twins. However, this could be because identical twins are treated almost exactly the same for the first portion of their life. 

· Ideally a study would look at four groups: fraternal twins raised together and apart, and identical twins raised together and apart. A UofMinnesota study found that genetics factors, as well as individual experiences have strong influence, while familial environment has less

· Attitudes have also been found to be genetic. It is important to remember that there may not be specific genes for attitudes towards various topics, but it could be certain inherited factors that would give someone a tendency to have a certain attitude. Example: disliking rollercoasters and getting motion sick 

Evolution and Behaviour

· Biologically based mechanisms: mechanisms that receive input from the environment, process information, and respond to it

· Evolutionary psychologists seek to understand how behavioural abilities and tendencies have evolved over the course of millions of years in response to environmental demands. 

· No behaviour as such ever evolves; what evolves are genetically produced physical structures that interact with the demands of the environment to produce behaviour. 

Evolution of Adaptive Mechanisms

· Evolution is a change over time in the frequency of which particular genes-and the characteristics they produce- occur within an interbreeding population. 

· Adaptations allow organisms to meet recurring environmental challenges to their survival, thereby increasing their reproductive ability. 

· Applying adaptations to humans: 

· dwindling adaption in parts of the world forced apelike creatures to hunt for food, favouring those who could walk on two legs: bipedal locomotion and hold a weapon with hands

· hunting in groups encouraged social organization

· body parts such as feet, hands, and the pelvis all over time changed with regard to locomotion and social roles

· the most important selection pressure was on the brain and the need to think critically and problem solve, in the last four million years the brain has tripled in size

· the brain has not changed much in the last 75 000 years meaning that human capability is not solely dependent on the brain, and that cultural evolution plays an important role

· Domain specific adaptations are designed to solve a particular problem, such as selecting a suitable mate, choosing safe foods to eat, avoiding certain environmental hazards, detecting cheating and deception in others, and forming cooperative alliances

· This suggests that the human mind is not general, but a collection of specialized and somewhat independent modules

Evolutionary Snapshot of Human Nature

· Language is central to human communication, and infants are born with the ability to speak, or if deaf, learn sign language

· Newborns are more response to pictures of human faces than facial features arranged in the same pattern, as well their mother’s milk compared to other mother’s, improving human bonding. 

· At 1 week, humans can differentiate between one, or two, or three of something, showing the brain is designed to make greater than or less than judgements. 

· Group relationships are essential, and humans fear being ostracized. Social anxiety may be a protective mechanism. 

· A set of basic emotions, such as smiling are universally recognized. 

Evolutionary Psychology

· Evolutionary personality theory: asks a very basic question: Where did personality traits come from in the first place? 

· A current theory argues that there are a limited number of basic dimensions to human personality, universally across humans. These are due to selection pressures that have created human nature, because those that have these traits tend to survive and reproduce  more effectively. 

· The 5 important questions when interacting with another person and which map out the five basic personality traits are:

· Is person x active and dominant or passive and submissive. Can I dominate x or will I have to submit to x?

· Is person x agreeable and friendly, or hostile and uncooperative?

· Can I count on x? Is x conscientious and dependable?

· Is x sane (stable, rational, predictable) or crazy (unstable, unpredictable, possibly dangerous)?

· How smart is x, and how quickly can x learn and adapt?

· Parental investment refers to the time, effort, energy, and risk associated with caring successfully for each offspring. This determines a species mating strategy:

· Have few offspring and care for them carefully

· Or have many offspring who fend for themselves

· Polygyny means that one male may mate with many females, and many mammals are this way. Females are competed for because female investment in offspring is much higher than males. 

· A monogamous mating system occurs when both male and female investment in the offspring is high. 

· Polyandry is a mating system in which one female mates with many males, and is rare among mammals but occurs in some species of fish and insects. 

· Polygynandry is a mating system in which all members of the group mate with all other members of the group. This is found among some primates such as chimpanzees and is especially clear among bonobo chimps. 

· In summary, the theory of parental investment predicts that there will be competition for the sex with the highest parental investment, and the sex with the greater parental investment will be more discriminating when selecting a mate. 

· Human’s choice of mates often make sense evolutionary wise. Women like men who are older, because they show more traits and characteristics of being ready to raise a child. They also like symmetrical faces, because they indicate good health. Women want a man who has parental investment. 

· Men on the other hand have no preference about  women’s child wanting. They tend to prefer youthful women, and signs of good physical health- all which would indicate good reproductive health. 

· Cooperation refers to situations in which one individual helps another and in so doing also gains some advantage themselves. 

· Altruism is when one individual helps another, but in doing so hurt themselves. There are two important theories for altruism:

· Kin selection theory: argues that altruism developed to increase the survival of relatives. This predicts more acts of altruism are directed to our own kin than those outside. 

· Theory of reciprocal altruism: argues that altruism is long term cooperation. That is, one individual may help another, but that assistance will be reciprocated at some time in the future. 

· These two theories are not incompatible. 

· A problem is that the most important resources are always of limited supply. 

· Often aggression is used to attract a mate, and then defend the mate from other suitors. 

· As animals have evolved, so have dominance hierarchies. Aggression may be present in forming a dominance hierarchy, however a dominance hierarchy functions as much to decrease the amount of aggression within the group as it does to provide a context for aggression. 

· It is still difficult to explain attacks of lethal aggression with no purpose. Such as when groups of animals pick on another for no reason. 

How not to Think About Behaviour Genetics and Evolutionary Psychology

Genetic Determinism: an erroneous view that genes have invariant and unavoidable affects. For example: if someone has a gene for alcoholism, they will automatically become an alcoholic. Genes work through the environment. 

Social Darwinism: argues that if the more fit are more successful, then those on the top rungs of the social and economic ladder must be most fit of all. This assumes that the genes of one group are in some measurable way better than the genes of another group. 

Defending the Status Quo: this is an objection to the idea that if evolutionary history has resulted in a trait or behaviour, it is “right” or “natural”. This ignores the idea that natural selection is neither moral or just, but is used to explain human behaviour. 

Important People:

Galton

· 1869- studied relatives of intelligent people and realized that their relatives are also intelligent- concluded intelligence is genetic because adopted relatives were not

· Measured simple motor and sensory abilities

· Believed that intelligence was unitary (mental quickness)

· Developed the correlation coefficient to look at relationship between twins, disappointing results, because there was less similarity between intelligence in twins and relatives as he hoped

Sir Cyril Burt

· large scale study of twins reared apart

· indicated there was a huge genetic component in intelligence

· he is largely responsible for streaming- separating those who are intelligent to universities, and those less into the workplace

· reports h^2 approaching 1.0

· turned out that Burt made up a lot of data to show a strong h^2

· so all his research is discounted

Bouchard’s Twin Studies

· Identical twins apart: 0.72 correlation

· Identical twins together: 0.86

· Fraternal twins, together: 0.60

· Siblings, together: 0.47

· Adopted siblings, together: 0.34

· Same person: 0.87

· Note how close the same person is to the identical twins values

Genetic Disorders

· How many genes are there?

· Early estimate: 100 000

· Genome project: 25 000

· Five to seven of these genes are defective

Single Gene Disorders:

PKU

· recessive gene on autosome 12

· occurrence: 1 in 10 000

· lack of enzyme that converts phenylalanine to tyrosine

· results in brain damage and severe mental retardation

· effectively treated by diet

Tay Sachs Disease

· recessive gene on pair 15

· occurrence: 1 in 3600 (Eastern Europe)

· lack of enzymes that breaks down fatty acids

· 1 in 30 french canadians are carriers

· At first normal development, and then blind, deaf, and unable to swallow

· Muscular atrophy, mental impairment

· Fatal by age 4

Huntington’s Disease

· rare dominant gene on autosome pair 4

· occurrence: 1 in 16 000

· onset: 35-45 years

· At first, clumsy, forgetful

· Marked by progressive deterioration in:

· muscle control (chorea)

· I.Q.

· brain atrophy

· terminal in 10-20 years

NOTE: dominant- offspring have 50% chance of acquiring, detection is possible through gene mapping

Sex Linked Disorders:

· Found on xx or xy

· Men are more susceptible than women because less information on y chromosome

Examples:

· baldness

· red-green color blindness

· hemophilia

Chromosomal Disorders:

Sex Chromosomes: normal is xx or xy, can also get xxx, x, xxy, or xyy, the last two which are viable

· a lot of individuals in prison have xyy, this is because these individuals were mostly in prison for petty crimes, which they were caught for 

Down Syndrome:

· 1 extra chromosome on 21 pair

· marked by:

· nervous system abnormality

· mild to moderate retardation

· shorter life expectancy

· physical appearance (mongolism)

· due to accumulation of protein (amyloid) - also in alzheimer’s patients

· Note: can alleviate symptoms with intense cognitive stimulation, down syndrome is not hereditary, due to faulty meiotic division, and incidence related to mother’s age (risk increases dramatically after 40)

Causes of Behaviour:

Proximal vs. Distal Causes (immediate vs. evolutionary)

DISTAL --> evolutionary history of species --> individual DNA --> inherited traits --> social development --> emotional reaction info processing --> phenomenal  experience --> PROXIMAL

Tinbergen: What Causes aggression?

10. Given that an adult animal fights now and then, what makes each outburst happen? - Proximal

11. How has the animal, as it grew up, developed this behaviour?

12. How has the species we observe today acquired the particular behaviour systems during evolution? - Distal

NOTE

7. Functional approach very powerful

a. ultimately everything due to genes

BUT phenotype does not equal genotype

· traits not necessarily due to natural selection

· Genetic Drift: change in gene pool that has nothing to do with adaptation

· founder effect- chance 

· ex. schizophrenia is more common above arctic circle than below

a. Correlates of Structure

i. other related trait is selected 

1. ex. opposable thumbs are selected for, but in relation, hand size decreases

Aggression

· Innate? 

· Freud: Eros vs. Thanatos (Good vs. Dark side)

· Aggression is redirected Thanatos energy

· Lorenz: hydraulic model

· aggressive instinct builds up over time until triggered by external stimulus

· releasers or sign stimuli - cause aggressive behaviour (fish attack specific colours, the more aggression that builds up, the less specific the sign stimuli has to be)

· fixed action patterns: attack always has specific aspects to it (ex. cat’s behaviours when fighting)

