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CHAPTER 1
The Nature of Psychology 
· Psychology: the scientific study of behaviour and the factors that influence it
· Behaviour: refers to both actions which we can observe directly and mental events, such as thoughts, feelings, images and psychological reactions
· Critical thinking involves asking yourself the following questions:
· “What exactly are you asking me to believe?”
· “How do you know? What’s the evidence?”
· “Are there other possible explanations?”
Psychology as a Basic and Applied Science
· Basic research: the quest for knowledge purely for its own sake
· Applied research: designed to solve specific practical problems
Robbers Cave Experiment
· A study conducted at a summer camp for 11-year old boys
· Boys are divided into 2 groups
· When the 2 groups are pitted against each other, hostility developed
· Competition breeds hostility
· When the researchers placed the groups in situations where they were forced to cooperate with each other
· Hostility decreases when people are dependent on each other
· Psychologist, Elliot Aronson, and his coworkers applied the Robber’s Cave techniques in a classroom procedure called the jigsaw program
· The students learned that the only way to be successful is to work together and help one another
Goals of Psychology
1. To describe how people and other animals behave
2. To explain and understand the causes of these behaviour
3. To predict how people and animals will behave under certain conditions
4. To influence or control behaviour through knowledge and control of its causes to enhance human welfare
· If we understand the causes of a behaviour and know when the causal factors are present or absent, then we should be able to successfully predict when the behaviour will occur
The Importance of Perspectives
· Perspectives are vantage points for analyzing behaviour and its biological, psychological and environmental causes
· Six major perspectives characterize psychological thought:
1. Biological
2. Cognitive
3. Psychodynamic
4. Behavioural
5. Humanistic
6. Sociocultural
The Biological Perspective: Brain, Genes and Behaviour
· The mind-body problem
· Is the mind a spiritual entity separate from the body? Or is it part of our body’s activities
· Pythagoras, Plato and Hippocrates all believed that the brain is the seat of the mind and the intellect
· Aristotle believed the min is it the heart
· Mind-body dualism
· The belief that the mind is a spiritual entity not subject to the physical laws that govern the body
· Monism
· The mind is not a separate spiritual entity.
· Mind and body are one, and mental events are simply a product of physical events
· In the modern view, these mental events are the electrical and chemical processes occurring in the brain
· The biological perspective focuses on the physical side of human nature
· Emphasizes the role of our highly developed brain
· Takes into account the biochemical processes which underlie our every thought, emotion, and action
· Studies the manner in which genetic factors influence the development and behaviour of human organisms
· Focus on Neuroscience: The neuroscience of imaging studies
· Franz Joseph Gall developed the science of phrenology in the early 19th century
· Believed that those with pronounced eyes had superior memory
· Studied the relationship between various mental conditions and the shape of ones head
· The bigger the bumps on your head, the more brain tissue underneath (and consequently the more processing power)
· Although he was wrong, he introduced the idea that different parts of the brain are responsible for different functions
· Early work on this topic involved examining brain damaged subjects
· Shepard Franz and Karl Lashley began a series of experiments in the early 1920’s designed to investigate the effects of tissue loss
· They used animal subjects and various brain areas were removed
· A great deal of cortex could be removed with very little loss in function
· Discovery of Brain-Behaviour Relations
· Luigi Galvani discovered that a severed leg of a frog would move if an electrical current were applied to it
· Discovery showed the electrical nature of nerve conduction
· Other experiments were conducted and it was found that stimulation of different parts f the brain resulted in the movement of particular muscles in the body
· Soon they mapped the areas of the brain’s surface that controlled movement in various body regions
· Karl Lashley
· Interested in brain mechanisms in learning
· Created lesions in specific brain regions to observe their effects on learning and memory abilities (the animals would be tested by running mazes)
· 1929, the electroencephalogram (EEG) was invented
· allowed researchers to measure electrical activity of large areas of the brain through electrodes attached to the scalp
· EEG is primitive compared to more recently developed technology
· Biochemical research has shown that the brain’s electrical activity is controlled by chemical substances released by nerve cells
· Neurotransmitters are one of the most important areas of current research
· Evolution and Behaviour: From Darwin to Evolutionary Psychology
· Our species exists today because of our ancestors’ ability to adapt, both biologically and behaviourally, to a changing and often hostile environment
· Darwin’s Evolutionary theory
· Stimulated by observations he made on a five year voyage aboard a British research vessel that explored the coasts of South America, Australia, South Africa and others
· Darwin proposed that species evolve over time in response to environment conditions through a process called natural selection
· Natural selection means that any inheritable characteristic that increases the likelihood of survival will be maintained in the species because individuals having the characteristic will be more likely to survive and reproduce
· The characteristics favoured by natural selection are not always positive ones
· Example; sickle cell disorder
· Modern Evolutionary Psychology
· Evolutionary psychology is an emerging discipline that focuses on the role of evolution in the development of behaviour and mental mechanisms
· Evolutionary pressures have stimulated the development of brain mechanisms that allow us to learn, think, reason and socialize more effectively
· Sociobiology holds that complex social behaviours are also built into the human species as products of evolution
· Sociobiologists argue that natural selection favours behaviours which increase ones ability to pass on their genes to the next generation
· These social behaviours may include aggression, competition and dominance in males, and cooperative nurturing tendencies in females
· In the eyes of sociobiologists, ones genetic survival is more important than ones own physical survival
· Altruistic behaviours result
· Many critics believe that sociobiology overemphasizes innate biological factors at the expense of cultural and social learning factors in explaining complex human social behaviours
· Behaviour Genetics
· The study of how behavioural tendencies are influenced by genetic factors
· Identical twins, who result from the splitting of a fertilized egg and therefore have exactly the same genetic makeup, are far more similar to one another on many behavioural traits that fraternal twins
The Cognitive Perspective: The Thinking Human
· Views humans as information processors and problem solvers whose actions are governed by thought and planning
· Concerned with how information is perceived and then organized in our minds
· Concerned with how information is combined with other contents of the mind to create memories, problem-solving strategies and creative thoughts.
· Examines how mental processes influence our motives, emotions and behaviour
· Origins of the Cognitive Perspective
· Structuralism
· Willhelm Wundt founded to first experimental laboratory in Leipzig
· Edward Titchener believed that the mind could be studied by breaking it down into its basic components or structures
· Structuralists believe that sensations are the basic elements of consciousness
· Structuralists set out to study sensations through the method of introspection 
· Participants were trained to describe their inner experiences when exposed to certain external sensory stimulation
· Functionalism
· Held that psychology should study the functions, the “why’s”, of consciousness rather than its structure, the “what’s”
· Influenced by Darwin’s evolutionary theory
· Stressed the importance of adaptive behaviour in survival
· William James, a functionalist, helped to widen the scope of psychology to include biological and mental processes as well as behaviour
· The tradition of functionalism endures in modern day society as an emphasis on how the mind processes information and directs behaviour
· Gestalt Psychology
· Concerned with how elements of experiences are organized into whole
· Gestalt can be translated to “whole” or “organization”
· Opposite of structuralism
· Wolfgang Kohler
· One of the leaders or Gestalt psychology
· Conducted research with apes and other animals
· Concluded that the ability to perceive relationships is the essence of intelligence
· Defined insight as the sudden perception of a useful relationship or solution to a problem
· Jean Piaget: Cognitive Development in Children
· Like functionalists, Piaget was concerned with how the mind and its development contribute to our ability to adapt to our environment
· Carefully observed children as they tried to solve problems
· Concluded that new and specific stages of cognitive development unfold naturally as children mature
· Cannot be explains by the accumulation of past experiences
· Rather, the stages that naturally unfold represent fundamentally different way of learning about and understanding the world
· Albert Ellis and Aaron Beck: Cognitive Approaches to Psychological Disorders
· The cognitive perspective has strongly influenced our understanding of human unhappiness and problems in living
· Ellis and Beck were interested in understanding how mental distortion and irrational thought patterns create emotional problems
· Distress and maladaptive behaviour are not causes by external stresses but by how we perceive these external situations
· Modern Cognitive Science
· Artificial intelligence develops computer models of complex human thought, reasoning and problem solving
· This will help to understand the way in which humans think
· Donald Hebb
· Proposed a hypothetical brain structure called a “cell assembly” to explain how repeated usage is associated with carrying out a particular response easier and easier each time (like practicing an instrument)
· The cell assembly is a group of brain cells whose connections increasingly get stronger with repeated use
· Social Constructivism
· Maintains that what we consider “reality” is in large part our own mental creation
· Little shared reality exists apart from what groups of people socially construct through the subjective meaning they give to their experiences
· Conflicts between people are a product of the different “realities” in which they live (Dartmouth vs. Princeton football game)
The Psychodynamic Perspective: The Forces Within
· Searches for the cause of behaviour within the workings of our personality, emphasizing the role of unconscious processes and unsolved conflicts from the past
· Psychoanalysis: Sigmund Freud
· Psychoanalysis refers to the analysis of internal unconscious psychological forces
· Freud focused his attention on the treatment of hysteria
· Hysteria is a psychological disorder in which physical symptoms such as blindness, pain, or paralysis develop without any apparent organic cause
· Freud treated hysteria by way of hypnosis and free association
· The women he was treating tended to relive painful childhood sexual experiences which were long forgotten
· Their symptoms tended to improve after reliving these experiences
· Freudian slips: sexual material which often emerges in dreams and in slips of the tongue
· Freud speculated that because early sexual desires are punishes, we learn to fear them and become anxious when we are aware of their presence
· To cope with our anxiety, we develop defense mechanisms
· One defense mechanism is repression, which protects us by keeping anxiety arousing impulses, feelings and memories in the unconscious depths of the mind
· There is an ongoing struggle between energy forces (impulses and defenses) which is dynamic
· Hence, psychodynamic
· Freud’s ideas have stimulated considerable psychological research on topics as diverse as dreams, the effects of childrearing practices, memory, aggression, sex roles, moral development, defense mechanisms, psychological disorders and psychological treatment
· Psychoanalytic theory shows that a theorist can be wrong and still make a contribution
· Current Developments
· Links with psychodynamic concepts can be found within other areas of psychological science
· Scientists working within the biological perspective have identified brain mechanisms which produce emotional reactions of which we are unconsciously aware
· Mental events that lie beyond the focus of our awareness, such as our self concept and social stereotypes, can influence our thoughts, feelings and behaviours

The Behavioural Perspective: The Power of the Environment
· Focuses on the role of the external environment in shaping and governing our actions
· People’s behaviour is jointly determined by learned habits fashioned by their previous life experiences and by stimuli in their immediate environment
· Particular emphasis is placed on the effect of rewards and punishment in shaping behaviour
· Origins of Behavioural Perspective
· British Empiricism: held that all ideas and knowledge are gained empirically, through the senses
· The mind is initially “white paper void of all characters, without any ideas: How is it to be furnished? To this I answer, in one word, from experience”
· Observation is a more valid approach to knowledge than is reason
· To empiricists, seeing was believing, whereas reasoning was fraught with the potential for error
· Pavlov’s dog
· Behaviourism
· A school of thought that emphasizes environmental control of behaviour through learning
· John B. Watson was very passionate about behaviourism
· Emerges as an outspoken alternative to the cognitive and psychodynamic perspectives
· Human beings are product of their conditioning and can be controlled completely by their environment
· B.F. Skinner is the leading modern figure in behaviourism
· Believed that a focus on the inner factors would lead psychology astray by diverting the attention from the real causes of behaviour, which reside in the outer world
· “A person does not act upon the world, the world acts upon him”
· In the 1960’s behaviourism inspired powerful techniques of behaviour chance that were known collectively as behaviour modification
· Cognitive Behaviourism
· An attempt to bridge the gap between the behavioural and cognitive perspectives and to combine them in a more comprehensive theory
· Albert Bandura, a leading cognitive behaviourist, promotes the view that the environment exerts its effects on behaviour, not by automatically “stamping in” or “stamping out” behaviours, but by affecting our thoughts 
· Learning experiences and the environment affect our behaviour by giving us the information we need to behave effectively
· We can learn behaviours by observing the actions of others and storing this information in memory
· Our mental abilities allow us to control our own behaviour and thereby influence our environment
The Humanistic Perspective: Freedom and Self-Actualization
· Arose largely out of philosophical schools that emphasize free will, innate tendencies toward growth, and the attempt to find ultimate meaning in one’s existence
· Stresses the importance of conscious motives, freedom, and choice
· Humanistic theorists believe that in every human being there is an active force toward growth and self-actualization
· Our existence and its meaning are in our own hands, for we alone can decide what our attitudes and behaviours will be
· Terror management theory: an innate desire for continued life, combined with the uniquely human awareness of the inevitability of death, creates an anxiety called existential terror
· To defend its members against terror, each culture establishes its own “world view”
The Sociocultural Perspective: The Embedded Human
· 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 refers to enduring values, beliefs, behaviours and traditions that are shared by a large group of people and are passed from generation to generation
· All cultural groups do develop their own social norms
· Norms are rules that specify what is acceptable and expected behaviour for members of that group
· Cultures introduce order and a particular world view into a social system, thus creating predictability, guidelines for thought and behaviour, and a kind of map for living our lives
· Cultural Learning and Diversity
· Most industrialized cultures of northern Europe and North America promote individualism, an emphasis on personal goals and self identity based primarily on ones own attributes and achievements
· Many cultures inside Africa, Asia and South America nurture collectivism, in which individual goals are subordinated to those of the group, and personal identity is defined largely by the ties that bind one to family and other social groups
***SUMMARIZE TABLE 1.2
Integrating the Perspectives: Three Levels of Analysis
· Factors that influence behaviour can be organized into three broad levels of analysis:
1. Biological
a. Focuses on brain processes, hormonal and genetic influences, and evolutionary adaptations that underlie behaviour
2. Environmental
a. Calls attention to physical and social stimuli, including cultural factors, that shape our behaviour and thoughts
3. Psychological
a. Examines mental processes and psychological motives, and how they influence behaviour
· The understand behaviour, we often move back and forth between these levels of analysis
· Biological, psychological and environmental factors all contribute to the development of depression
· Biological explanation
· Genetic predisposition, as shown in identical vs. fraternal twins
· Chemical factors within brain; influenced by antidepressant drugs
· Disruption of biological rhythms related to sleep, wakefulness 
· Psychological explanation
· Negative thought patterns and distortions
· Pessimistic personality style
· Susceptibility to loss and rejection, possibly linked to early life experiences
· Environmental
· Previous life experiences of loss, rejection, deprivation 
· Current decreases in pleasurable experiences and/or increases in life stress
· Loss of social support due to own behaviours
· Cultural factors, including sex roles and cultural norms for reacting to negative events and expressing unhappiness
· As a science, psychology is empirical, meaning that it favours direct observation over pure intuition or reasoning as a means of attaining knowledge about behaviour
· Though committed to an objective study of behaviour, psychologists recognize that our experience of the world is subjective and that we respond to a psychological reality created by our own thought processes, motives and expectations
· Many of these influences operate beyond our conscious awareness
· Behaviour is determined by multiple causal factors that can interact with one another in complex ways
· Nature and nurture not only combine to shape our behaviour, but also influence one another
· Our biological endowments help us to determine the kinds of experiences we can have, and biological processes are, in turn, influenced by our experiences
· Behaviour is a means of adapting to environmental demands, and psychological capacities have evolved during each species’ history because they facilitated adaption and survival
· Behaviour and mental processes are strongly affects by the cultural environment in which they develop

Fields Within Psychology
· Biology
· Scientific study of life processes and biological studies
· Medicine
· Scientific study of health, diseases, their causes, and treatment
· Anthropology 
· Scientific study of cultural origins, evolution and variations
· Computer Science
· Scientific study of information processing and manipulations of data
· Sociology
· Scientific study of human social relation and systems
Major Specialty Areas
· Animal behaviour
· The study of non-human species in natural or laboratory environments; includes genetics, brain processes, social behaviour and evolutionary processes
· Behavioural neuroscience
· Examination of brain and hormonal processes that underlie behaviour; behaviour genetics and evolutionary psychology are sometimes grouped under behavioural neuroscience
· Clinical
· Diagnosis and treatment of psychological disorders; research on causes of disorders and treatment effectiveness
· Cognitive
· Study of mental processes such as memory, problem solving, planning, consciousness and language (psycholinguistics)
· Counseling
· Consultation with clients on issues of personal adjustment; vocational and career planning; interest and aptitude testing
· Cultural/Cross cultural
· Study of cultural transmission, psychological similarities and difference among people from different cultures
· Development
· Study of physical, mental, emotional, and social development across the entire life span
· Educational
· Study of psychological aspects of educational process; curriculum and instructional research; teacher training
· Experimental
· Research (typically laboratory experiments, often with nonhumans) on basic processes such as learning, perception, and motivation
· Industrial/Organizational
· Examination of behaviour in work settings; study of factors related to employee morale and performance; development of tests to select job applicants; development of machines and tasks to fit human capabilities
· Personality
· Study of individual differences in personality and their effects on behaviour; development of personality tests
· Social
· Examination of how the social environment – the presence of other people – influences an individuals behaviour, thoughts and feelings
· Quantitative
· Measurement issues and data analysis; development of mathematical models of behaviour
CHAPTER 2
Scientific Principles in Psychology
Scientific Attitudes
· Curiosity, skepticism and open-mindedness are driving forces behind scientific inquiry
· Following the Kitty Genovese murder, two psychologists were very curious as to how 38 people could have witnessed the act and not done anything to stop it
· They reasoned that the presence of multiple bystanders produced a diffusion of responsibility, a psychological state in which each person feels decreased personal responsibility for intervening
Steps in the Scientific Process
1. Initial Observation/Question – asking questions based on some type of observation
2. Form Hypothesis – formulating a tentative explanation and a testable hypothesis
3. Test Hypothesis – conducting research to test the hypothesis
4. Analyze Data – drawing a tentative conclusion
5. Further Research and Theory Building
6. New Hypothesis Derived from Theory – using the theory to develop a new hypothesis which is tested by more research
Two Approaches to Understanding Behaviour
· Hindsight Understanding
· Perhaps the most common method we use to try and understand behaviour in our everyday life is after-the-fact reasoning
· The main problem with this approach is that related past events can be explained in many creative, reasonable and sometimes contradictory ways
· Understanding Through Prediction, Control and Theory Building
· Theory development is the strong test of scientific understanding because good theories generate an integrated network of predictions
· A good theory has several important characteristics
· Incorporates existing facts and observations within a single broad framework. In other words, it organizes information in a meaningful way
· Is testable and generates new hypotheses
· Predictions made by the theory are supported by the findings of new research
· Conforms to the law of parsimony (if two theories can explain and predict the same phenomena equally well, the simpler theory is the preferred one)
· Even when a theory is supported by many successful experiments, it is never regarded as the absolute truth
· It is always possible that some future observation will contradict it or a newer more accurate theory will take its place
· Prediction does not require understanding (based on experience a child may predict thunder comes after lightning, without understanding why)
Defining and Measuring Variables
· Variable: any characteristic that can differ
· Many variables represent non-material concepts such as memory, learning, personality, intelligence and motivation because such terms have different meanings for different people
· Operational definition: defines variables in term of the specific procedures used to produce or measure it
· Translates an abstract term into something observable and measurable
· Self-Report Measures
· Ask people to report on their own knowledge, beliefs, feelings, experiences or behaviour
· This can be gathered in the form of interviews, questionnaires or specially designed psychological tests
· Accuracy depends on honest answers
· Self reports may be distorted by a social desirability bias
· Social desirability bias: the tendency of participants to give an answer that gives a good impression rather than one that reflects how the truly feel or behave
· In interviews, the accuracy of self-reports can be influenced by the interviewer’s behaviour. 
· Nowhere is this issue more explosive than in cases of child sexual abuse
· Reports by Others
· We can also learn about someone’s behaviour by obtaining reports made by other people
· i.e. parents, spouses and teachers who know a person can provide useful information about them
· Physiological Methods
· Scientists are able to measure many aspects of physiological functioning ranging from heart rate, blood pressure, respiration rate, and hormonal secretions, to electrical and biochemical processes in the brain
· Physiological measures have long been the mainstay of psychologists within the biological perspective
· We don’t always know what physiological responses mean
· Behavioural Observations
· Observing people’s overt behaviours in either real life or laboratory settings
· Psychologists sometimes gather information about people’s overt behaviour using archival measures
· Archival measures: already existing records or documents
· Humans and other animals may act differently when they are aware they are being observed
· This results in atypical behaviour and an unrepresentative sample
· To counter this, researchers in natural environments may camouflage themselves or use unobtrusive measures
· Unobtrusive measures: record behaviour in a way that keeps participants unaware that they are being observed
Methods of Research
· Research method chosen depends on the problem being studied, the investigator’s objectives and ethical principles
· Three different research methods are described here:
1. Descriptive methods: involve recording observations or surveys
2. Correlation methods: measuring the strength of an association between two or more events
3. Experimental methods: involve manipulations to establish cause and effect relationships between two or more events
· Descriptive Research: Recording Events
· Seeks to identify how humans and other animals behave, particularly in natural settings
· Case Studies
· A case study is an in-depth response to an individual, group or event
· By studying these intensively, a researcher hopes to develop principles of behaviour which can be applied to people or situations in general
· Case studies have several advantages:
1. When a rare phenomenon occurs, the case study method enables scientists to study it intensively, and collect a large amount of data
2. A case study may challenge the validity of a theory or a widely held scientific belief
3. It can illustrate effective intervention programs developed by clinical psychologists to treat special populations
· Case studies have several limitations
1. Poor method for determining cause-effect relationships
2. There can be a generalization of the findings, which is not good (i.e. will the principles covered in a case study hold true for other people or situations?)
3. The possible lack of objectivity in the way the researcher gathers and interprets the data
· Focus on Neuroscience: The Neuroscience of the Human Brain at Work
· Neuroscientists use various techniques to identify localization of behaviour function in specific areas of the brain
· The case study method has been used to test patients with damage to specific areas of the brain to uncovered which of their abilities are preserved and which are lost
· Naturalistic Observation
· The researcher observes behaviour as it occurs in a natural setting
· Used extensively to study animal behaviour
· Does not permit causal conclusions about the relations between variables (many variables simultaneously influence behaviour, and they cannot be disentangled with this research technique)
· There is a possibility of bias in the way that the researchers interpret the behaviours they observe
· Researchers need to avoid influencing the participants being studied
· Research Foundations: Studies of Bullying in Canadian Schools
· Natural Observations are used frequently to study human behaviour
· The self-reports submitted by the children contradicted to natural observations
· Survey Research
· Information about a topic is obtained by administering questionnaires or interviews to many people about their attitudes, opinions, and behaviour
· Individual personality vs. national character
· After surveys were sent out, for each culture, there was a consensus on its national character
· However, the national character personality profile was significantly different than the averaged personality scores of individual members on the same characteristics
· It was concluded that while the cultural stereotype of a national character may define national identity, it does not reflect the actual assessed personality traits of the members of that culture
· Two key concepts of survey research:
· Population: consists of all the individuals about whom we are interested in drawing conclusions
· Sample: a subset of individuals drawn from the larger population
· Representative sample: one that reflects the important characteristics of the population
· Random sampling: used to select individuals in each subgroup of the representative sample to be in the survey
· It is critical that each member of the population has a equal chance of being chosen to participate
· Unrepresentative samples can produce distorted results
· Other things being equal, large samples are better than small ones. However, it is better to have a small representative sample than a large unrepresentative sample
· The largest advance in survey technology followed the World Wide Web revolution in the 1990’s
· Produced a massive electronic interconnection of people around the world on the internet
· Allowed psychologists to collect questionnaire data from thousands of subjects quickly and at virtually no cost compared to proper based questionnaires and telephone surveys
· There are problems with internet questionnaires
· Researchers have less control over data
· Risk of sample bias because, unlike randomly dialing telephone numbers, there is no method of randomly sampling the population of internet users
· Three major drawbacks to surveys
1. Unrepresentative samples could lead to faulty generalizations about how an entire population would respond
2. Survey’s rely on people’s self reports, which are based on the assumption that participants know themselves and do not lie
3. Survey data cannot be used to draw conclusions about cause and effect
Correlational Research: Measuring Associations between Events
· Researches associations between naturally occurring events or variable
· Has 3 components in its simplest form:
1. The researcher measures one variable, X
2. The researcher measures a second variable, Y
3. The researcher determines statistically whether X and Y are related
· Correlation research involved measuring variables, not manipulating them
· Naturalistic observations and surveys are used, not only to describe events, but to study the relationship between variables
· In correlation research, you must consider the possibility that variable X has cause variable Y, that Y has cause X, or that both variables have influenced each other
· This interpretive problem is called the bi-directional causality problem
· The third variable problem
· A third variable, Z, is responsible for what looks like a relation between X and Y
· As Z varies it causes X to change and it also causes Y to change
· The net result is that X and Y change in unison, but this is cause by Z – not by any direct effect of X or Y on each other
· The major disadvantage of correlational research is that correlation does not demonstrate causation
The Correlation Coefficient
· A statistic that indicates the direction and strength of the association between two variables
· Variables can be correlated either positively or negatively
· A positive correlation means that higher scores of one variable are associated with higher scores of a second variable
· A negative correlation means that higher scores of one variable are associated with lower scores of a second variable
· Correlation coefficients range from values of -1.00 to +1.00
· The plus or minus signs tell you the direction of a correlation
· The absolute value of the statistic tells you the strength of the correlation
· A zero correlation means that X and Y are unrelated
· Correlation between two variable can be depicted on a graph called the scatterplot
Correlation as a Basis for Prediction
· One benefit of correlational research is that it identifies associations in real-world contexts that subsequently can be studied under controlled laboratory conditions
· Another benefit is that some questions cannot be studied with experiments, but can be examined correlationally
· The most important benefit is that correlational data allow us to make predictions
Experiments: Examining Cause and Effect
· The Logic of Experimentation
· In its simplest form, an experiment has three essential characteristics:
1. The researcher manipulates one variable
2. The researcher measures whether the manipulation produces changes in a second variable
3. The researcher attempts to control for extraneous factors that might influence the outcome of the experiment
· Independent and Dependent Variables
· Independent variable: refers to the factor that is manipulated by the experiment
· Dependent variable: the factor that is measured by the experimenter
· The dependent variable depends on the independent variable
· The independent variable is the cause and the dependent variable is the effect
· Variables must be operationally defined
· Experimental or Control Groups
· Experimental group: receives a treatment or an “active level” of the independent variable
· Control group: not exposed to the treatment; receives a zero-level of the independent variable
· The control group provides a standard of behaviour which can be compared to our experimental group
· Experiments often include several experimental groups plus a controlled group
· Two Basic Ways to Design an Experiment
1. Have different participants in each condition
2. Expose each participant to all the conditions
· Random assignment: a procedure in which each participant has an equal likelihood of being assigned to any one group within an experiment
· This procedure does not eliminate the fact that participants differ from one another in important ways. Instead, random assignment balances out these differences across the various conditions of the experiment.
· Counterbalancing: the order of conditions is varied so that no condition has an advantage relative to the others
· You can manipulate either one or two independent variables
· Behaviour is complex and has multiple causes. To better capture this complexity, researchers often examine several causal factors within a single experiment by manipulating two or more independent variables simultaneously
· Experimental vs. Descriptive/Correlational Approaches
· 3 major ways in which these differ
1. In an experiment, the researcher manipulates one variable and measures their effect on the other; in descriptive/correlational research all variables are measured
2. Most experiments take place in a laboratory, descriptive and correlation research programs generally happen in more natural contexts
3. In descriptive/correlational studies, investigators cannot keep extraneous factors constant in the way they can in experiments
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 of Variables: 
· When two variables are intertwined in such a way that we cannot determined which has influenced the independent variable
· The confounding of variables prevents one from drawing clear causal conclusions and therefore, it ruins the validity of an experiment
· Confounding variables is a key reason why causal conclusions cannot be drawn from correlational research
· The third variable, Z, is just another type of confounding variable
· Demand Characteristics
· Cues that participants pick up about the hypothesis of a study or about how they are supposed to behave
· These cues affect the results and damage the internal validity of the experiment
· Skilled researches anticipate demand characteristics and design experiments which counteract them
· Placebo Effects
· Placebo: an inactive or inert substance
· In experiments testing the effectiveness of new drugs for treating diseases, one group of patients receives the actual drug
· The treatment group
· A second group of patients receives placebo pills
· The placebo control group
· Participants are normally informed that they are receiving either the drug or a placebo but they are not told which
· Placebo effect: people receiving a treatment show a change in behaviour because of their expectations, not because the treatment itself had any specific benefit
· Placebo effects decrease internal validity by providing an alternative explanation as to why responses change after exposure to an independent variable
· Experimenter Expectancy Effects
· Refers to subtle and unintentional ways in which experimenters influence their participants to respond in a manner that is consistent with their hypothesis
· This can also occur in descriptive/correlational research
· To avoid this, researchers who interact with participants are often kept blind about the hypothesis
· Double-blind procedure is a powerful technique for simultaneously minimizing participant placebo effects and experimenter expectancy effects
· Both the participant and the experimenter are kept blind as to which experimental condition the participant is in
· Replicating and Generalizing the Findings
· External Validity: the degree to which the results of a study can be generalized 
· We are concerned about the external validity of the basic underlying principle of behaviour
· Replication is the process of repeating a study to determine whether the original findings can be duplicated 
· If other scientists replicate our findings, we become more confident in our original conclusion that noise impairs learning
· When new studies consistently fail to replicate the original results of earlier research, this suggests that the original study may have been flawed or that the finding was a fluke
Ethical Principles in Human and Animal Research
· Psychological research follows extensive ethical guidelines
· The key issues in human research are…
· Informed consent
· The participants’ right to privacy
· The degree of risk
· The degree of deception
· Ethical guidelines require that animals be treated humanely
· The risks they are exposed to must be justified by the potential importance of the research
· Like in human research, before the experiment can be conducted, it must be reviewed and approved
· This is done by ethics review boards which include nonscientists
Critical Thinking in Science and Everyday Life
· Critical thinking is an important life skill
· We should also be open-minded to ideas that are supported by solid evidence, even when they conflict with our own preconceptions
· There is no generally accepted, replicable scientific evidence to support the existence of paranormal phenomena
· In science and everyday life, critical thinking can prevent us from developing false impressions about how the world operates and from being duped in everyday life by unsubstantiated claims

CHAPTER 3
Phineus Gage
· 1848, railroad crew member miraculously survived a metre long spike through his brain
· Gage survived but was psychologically changed
· This shows that biological and psychological processes are so intimately related
Neurons
· Basic building blocks of the nervous system
· Linked together in circuits
· Has three parts:
1. Cell body (soma) – contains biochemical structures needed to keep the neuron alive
2. Dendrites – receiving units which collect messages from neighbouring neurons and send them to the cell body
3. Axon – conducts electrical impulses away from the cell body to other neurons, muscle or glands; branches out into axon terminals at the end of the cell
· Vary greatly in size and shape
· Supported in their functions by glial cells
· Surround neurons and hold them into place
· Manufacture nutrient chemicals that neurons need
· Form myelin sheath around some axons
· Absorb toxins and waste materials that might damage the neurons
· During prenatal brain development, send out long fibres which guide newly divided neurons to their targeted place in the brain
· Blood-brain barrier (made up by glial cells)
· Prevents many substances from entering the brain
· The walls of the blood vessels within the brain contain smaller gaps than elsewhere in the body (they are covered by specialized glial cells)
Research frontiers: Gliotransmission
Nerve Conduction: An Electrochemical Process
· Neurons do two important things:
· Generate electricity
· Release chemicals
· Like a battery, a neurons source of energy comes from their own chemical substances
· Neurons are surrounded by a salty liquid environment
· There is a high concentration of sodium which carries a positive charge
· The inside of the neuron has some positively charged potassium ions but is over-all negatively charged
· This is what the cell is like in resting state
· The neuron is polarized
Action Potential
· A sudden reversal in the neuron’s membrane voltage from -70mV to +40mV
· This is called depolarization
· When the dendrites or cell body of a neuron are stimulated by axons from other neurons, small shifts occur in the cell membrane electrical potential
· This is a graded potential
· A graded potential is proportional to the amount of incoming stimuli
· Action potential threshold
· +40mV
· All-or-none law
· It either occurs with maximum intensity or it does not occur at all
· Graded potentials change the membrane potential by acting on tiny protein structures in the cell membrane called ion channels
· As ion channels for positively charged ions are opened, positive charge can enter the neuron and make it less negative that it was before
· This creates a state of partial depolarization
· When an action potential is reached, sodium ions flow into the cell, attracted by the electrical negative force
· The inside of the cell becomes more positive than the outside of the cell
· This is depolarization
· The sodium ion channels do not stay open for very long, they close in less than a millisecond
· In order to restore resting polarity, potassium ion channels open and positively charged ions leave the cell
· This process is repeated in a wave along the axon
· After the action potential, the sodium ions which are trapped inside the cell are released and the potassium ions are pumped back in
· This restores the normal distribution so that another action potential can occur
· Immediately after an impulse passes, there is a refractory period
· The membrane is not excitable and cannot discharge another action potential
· A strong stimulus may increase the rate of firing of the individual neuron or the number of neurons that fire by stimulating additional neurons that fire only in response to high-intensity stimulation
The Myelin Sheath
· Many axons are covered by a tube-like myelin sheath
· Produced by glial cells
· Interrupted at regular interval by the Nodes of Ranvier
· Myelinated axons allow electrical impulses to move faster
· Not completely formed until sometime after birth
· The effects of damage to the myelin coating can be seen in people suffering from multiple sclerosis
How Neurons Communicate: Synaptic Transmission
· Neurons are individual cells that did not make actual physical contact with each other
· They communicate at a synapse (a functional, but not physical, connection between a neuron and its target)
· Chemical neurotransmission
· The tiny gap between the axon terminal of one neuron and the dendrite of the next neuron is called the synaptic cleft
Neurotransmitters
· Produced by neurons in five steps
· Synthesis
· The chemical molecules are formed inside the neuron
· Storage
· The molecules are stored inside chambers called synaptic vesicles within the axon terminals
· When an action potential moves down the axon, these vesicle move to the surface of the axon terminal
· Release
· The molecules are released into the synaptic cleft
· Bind
· The molecules move across the synaptic cleft and bind to receptor sites (large protein molecules embedded in the receiving neurons cell membrane)
· Deactivation
· Once a neurotransmitter binds to a receptor site, it continues to activate or inhibit the neuron until it is deactivated
· This occurs in 2 ways
· Some transmitter molecules are deactivated by other chemicals in the synaptic cleft
· Some engage in reuptake – the transmitter molecules are reabsorbed into the presynaptic axon terminal. This leaves the receptor site vacant and the postsynaptic membrane returns to its resting state
Excitation and Inhibition
· The binding of a transmitter molecule to a receptor site produces a chemical reaction which can have one of two effects on the postsynaptic neuron
· Excitation
· Depolarizes cell
· Stimulates the inflow of sodium or other positively charged ions
· The neurotransmitters which create depolarization are called excitatory neurotransmitters
· Inhibition
· Will hyperpolarize the postsynaptic membrane
· Potassium ions will be let out of the cell or negative ions will be let in
· A given transmitter can have an excitatory effect on some neurons and an inhibitory effect on others
· Every neuron is constantly bombarded with excitatory and inhibitory neurotransmitters from other neurons, and the interplay of these influences determines whether or not the cell fires an action potential
· The process of inhibition allows for fine tuning of neural activity and prevents an uncoordinated discharge of the nervous system, as occurs in a seizure, when large numbers of neurons fire off action potentials in a runaway fashion
· Once a neurotransmitter binds to a receptor, it continues to activate or inhibit the neuron until it is shut off, or deactivated
· This occurs in two ways
1. Some transmitter molecules are deactivated by other chemicals located in the synaptic space that break them down into their chemical components
2. Other transmitter molecules are deactivated by reuptake of transmitter molecules back into the presynaptic axon terminal
· When the receptor molecule is vacant, it returns to its former resting state, awaiting the next chemical stimulation
· Many drugs target the transmitter’s receptor, binding to the receptor in the place of the neurotransmitter
· At this point, the drug can have one of two effects…
1. It can mimic the naturally occurring transmitter
2. It can have no effect other than denying the transmitter access to its receptor
Specialized Transmitter Systems
· The brain is divided into systems that are uniquely sensitive to certain messages
· Because the various systems in the brain only recognize certain chemical messengers, they are immune to “cross-talk” from other systems
Important Neurotransmitters That Have Been Linked to Psychological Phenomena
· Glutamate (glutamic acid)
· Excitatory
· Found throughout the brain
· Major Function: involved in control of all behaviours and is especially important in learning and memory
· GABA
· Inhibitory
· Found throughout the brain
· Major Function: involved in controlling all behaviours and is especially important in anxiety and motor control
· Disorder(s): Huntington’s disease; destruction of GABA-producing neurons produces tremors and loss of motor control, as well as personality changes
· Acetylcholine (ACh)
· Excitatory
· Major Function: involved in muscular movement and memory
· Disorder(s): Alzheimer’s disease; undersupply produces memory loss
· Reductions in ACh weaken or deactivate neural circuitry that stores memory
· Drugs that block action of ACh can prevent muscle activation, resulting in muscular paralysis
· Ex, botulism and black widow spider venom
· Norepinephrine
· Can be either excitatory or inhibitory
· Major Function: involved in neural circuits controlling learning, memory, wakefulness and eating
· Disorder(s): Depression; undersupply
· Serotonin
· Inhibitory
· Major Function: involved in mood, sleep, eating and arousal; may be an important transmitter when it comes to pleasure and pain
· Disorder(s): depression, sleeping and eating disorders; undersupply
· Antidepressant drugs increase the activity of serotonin
· Dopamine
· Can be excitatory or inhibitory
· Major Function: Can be involved in voluntary movement, emotional arousal, learning, motivation and experiencing pleasure
· Disorder(s): Parkinson’s disease (undersupply); Schizophrenia (oversupply)
· Endorphins
· Reduce pain and increase feelings of well being
· Act in the same way as opium and morphine
· After a traumatic injury, one is able to continue functioning because of the massive release of endorphins in the brain
· Most neurotransmitter can be either excitatory or inhibitory only on specific neurons that have receptors
· Neuromodulators
· More widespread and generalized effect on synaptic transmission
· These substances circulate through the brain and either increase or decrease the sensitivity of many neurons to their specific transmitters
The Nervous System
· Sensory neurons: carry input messages from the sense organs to the spinal cord and the brain
· Motor neurons: transmit output messages from the spinal cord and brain to the body’s muscles and organs
· Interneurons: far outnumber sensory and motor neurons; perform connective and associative functions within the nervous system
· Peripheral Nervous System
· Contains all the neural structures that lie outside the brain and spinal cord
· Somatic Nervous System
· Consists of sensory neurons and motor neurons 
· These control voluntary movements
· The axons of sensory neurons and motor neurons group together to form sensory nerves and motor nerves, respectively
· The somatic system allows you to sense and respond to your environment
· Autonomic Nervous System
· Controls the glands and smooth, involuntary, muscles (which form the heart, blood vessel and stomach lining)
· Concerned with involuntary functions such as, respiration, circulation and digestive
· Involved in many aspects of motivation, emotional behaviour and stress response
· Sympathetic Nervous System
· Activation or arousal function
· Tends to act as a total unit
· Speeds your heart so it can pump more blood to your muscles
· Dilates your pupils so that more light can enter the eye and improve your vision
· Increases rate of respiration so that your body can get more oxygen
· Mobilizes body to confront the stressor
· The fight or flight response
· Parasympathetic Nervous System
· Slows down body processes and maintains a state of tranquility
· Affects one or a few organs at a time
· These two divisions together can maintain homeostasis, a delicately balanced or constant internal state
· Central Nervous System
· The Spinal Cord
· Most nerves enter and leave the central nervous system by way of the spinal cord
· The spinal cords neurons are protected by the vertebrae
· Consists of unmyelinated grey matter on the inside and myelinated white matter on the outside
· White matter connects the various levels of the spinal cord with each other and with the higher centres of the brain
· Sensory nerves enter the back side of the spinal cord and motor nerves leave through the front side of the spinal cord
· Spinal reflexes are simple stimulus response sequences that can be triggered at the level of the spinal cord without an involvement of the brain
· Getting messages to and from the brain takes longer and, therefore, the spinal cord reflex system significantly reduces reaction time
· The Brain
· Your brain is the most active energy consumer of all your body organs
· Unlocking the Secrets of the Brain
· Neuropsychological Tests
· Measure verbal and non-verbal behaviours that are known to be affected by particular types of brain damage
· Used in clinical evaluations of people who have suffered brain damage
· Destruction and Stimulation Techniques
· These are experimental studies
· Researchers can produce brain damage under carefully controlled environments in which specific nervous tissue is destroyed by chemicals, cold or heat, or with electricity
· Sometimes they surgically remove a part of the brain and examine to consequences
· An alternative to destroying neurons is stimulating them
· This produces the opposite effects
· A specific region of the brain can be stimulated by a mild current of electrical or chemicals with excite neurons
· Electrical Recording
· Electrodes can record as well as stimulate brain activity
· Therefore it is possible to “eavesdrop” on electrical conversations occurring within the brain
· Electroencephalogram (EEG) – scientists place larger electrodes on the scalp to measure large groups of neurons
· Specific EEG patterns correspond to certain states of consciousness; wakefulness and sleep
· Clinicians can also use the EEG to detect specific electrical patterns that indicate the presence of a brain disorder
· Changes in EEG that accompany specific psychological events are called event-related potentials (ERP)
· Brain Imaging
· Computerized Axial Tomography (CT)
· Scans that use x-ray technology to study brain structures
· A highly focused beam of x-rays takes pictures of narrow slices of the brain
· Pinpoints where injuries or deterioration have occurred
· This helps clarify relations between brain damage and psychological functioning
· Positron Emission Tomography (PET)
· Measure brain activity including metabolism, blood flow and neurotransmitter activity
· Based on the fact that glucose is the major nutrient of neurons
· When neurons are active, they consume more glucose
· To prepare for a PET scan, a patient will be injected with a harmless form of radioactive glucose
· This travels to the brain, where is circulates through the blood supply
· The energy emitted by the radioactive substance is measured by the PET scan and the data is fed into a computer
· The computer produces a colourful picture of the brain
· Researchers can tell how activity particular neurons are by measuring the amount of radioactive glucose that accumulates in them
· Using the PET scan, brain activity can be studied in relation to cognitive process, behaviour and even some mental illnesses
· Magnetic Resonance Imaging (MRI)
· Combines features of CT and PET scans
· Can study both brain structure and activity
· Create images based on how atoms in living tissue react to a magnetic pulse delivered from the device
· In addition to providing colour pictures of the tissue, an MRI can also tell the research with chemicals are active in the tissue
· Yields pictures taken several minutes apart
· Functional Magnetic Resonance Imaging (FMRI)
· Produces pictures a blood flow taken less than a second apart
Research Foundations: Wilder Penfield and a Cortical Map
· The neurosurgeon Wilder Penfield studied scientifically the functions of different parts of the brain with awake and alert surgical patients
· Worked mostly with patients with epilepsy
· His task was to remove the damaged tissue that was causing the epileptic seizures
· With cooperation of patients, Penfield explored the effects of small electrical currents applied to specific point on the surface of the cerebral cortex
· Wilder Penfield mapped the body onto the brain and his work produced the first functional maps or the motor cortex and sensory cortex
Hierarchical Brain: Structures and Behavioural Functions
· The structures at the brains core govern the basic physiological functions, such as respiration and heart rate, that keep us alive
· Built upon these basic structures are newer systems that involve progressively more complex functions
· Sensing, emotion, wanting, thinking, reasoning
· The Hindbrain
· Brain stem
· Life support
· Stalk-like
· Medulla: plays an important role in vital body functions such as respiration an heart rate
· Because of your medulla, these functions occur automatically
· Suppression of medulla activity can occur at high levels of alcohol intoxication, resulting in death by heart or respiratory failure
· The medulla is also a two way street for all the sensory and motor nerve tracts ascending from the spinal cord and descending from the brain
· Pons: lies just above the medulla
· Serves as a bridge carrying nerve impulses between higher and lower levels of the nervous system
· Has clusters of neurons that regulate sleep and are involved in dreaming
· Contains motor neurons responsible for the muscles and glands of the face and neck
· Cerebellum
· Motor coordination centre
· Concerned primarily with muscular movement coordination
· Plays a role in certain types of learning and memory
· Regulates complex, rapidly changing movements that require exquisite timing
· The motor control functions of the cerebellum are easily disrupted by alcohol, producing coordination difficulties
· The Midbrain
· Contains clusters of sensory and motor neurons
· Contains sensory and motor fibre tracts that connect higher and lower levels of the nervous system
· The sensory portion of the midbrain contains important relay centres for the visual and auditory systems
· Nerve impulses from the eyes and ears are sent to forebrain structures involved in visual and auditory perception
· The midbrain also contains motor neurons which control eye movement
· The Reticular Formation
· The gatekeeper
· Alerts higher centres of the brain that messages are coming and then either blocking those messages or allowing them to go through
· Has an ascending portion through which it can send input to the higher regions of the brain
· Has a descending portion through which higher brain regions can either admit or block sensory information
· Central role in consciousness, sleep and attention
· Some general anesthetics work by deactivating neurons of the ascending reticular formation
· This produces a state of unconsciousness in which the sensory impulses which ordinarily would be experienced as pain never register is the sensory areas of the brain involved in pain perception
· Attention is an active process in which only important or meaningful sensory inputs get through to our consciousness
· Other inputs need to be toned down or completely blocked out or we would be overwhelmed by stimulation
· The Forebrain
· The most profound biological difference between your brain and that of a lower animal is the size and complexity of your forebrain, or cerebrum
· Consists of the left and right hemispheres
·  The Thalamus
· The brains sensory switchboard
· An important sensory relay station
· Organizes input from the sense organs and routes it the appropriate part of the brain
· Nerve tracts from the sensory receptors are sent to the thalamus
· There they synapse with neurons that send the information to the higher brain regions that create our perceptions
· The Basal Ganglia
· Movement
· Five distinct structures
· Critical for voluntary motor control
· The Hypothalamus
· Biological drives
· Plays a major role in controlling many basic biological drives
· Includes: sexual behaviour, temperature regulation, eating, drinking, aggression and the expression of emotion
· Important connections with the endocrine system
· Through its connection with the pituitary gland, the hypothalamus directly controls many hormonal secretions
· The Limbic System
· Memory and goal directed behaviour
· Lies deep within the cerebral hemispheres
· Partnership with hypothalamus
· Helps to coordinate behaviours needed to satisfy motivational and emotional urges that arise from the hypothalamus
· Also involved in memory
· Hippocampus
· Involved in forming and retrieving memory
· Damage can result is severe memory impairments for recent event and an inability to transfer short term memory to long term memory
· Amygdala
· Organizes emotional response patterns; particularly those linked with aggression and fear
· Nucleus Accumbens
· Critical for reward and motivation
· Thought to be the hypothalamus because when the axons in the hypothalamus were stimulated, the subject felt pleasure
· The reward value of electrical stimulation of the hypothalamus can be amplified by drugs that enhance dopamine within the nucleus accumbens
· The reward value of electrical stimulation of the hypothalamus can be diminished by drugs that block dopamine within the nucleus accumbens
· The nucleus accumbens has been linked to the rewards reaped from drug abuse
· 
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