Chapter 1: The Evolution of Psychology

Red – Definition of Key Terms

Green – Important People & Contributions

Blue – Important Points

1. How Psychology Developed 

a. Psychology – The Scientific Study of Behavior and Mental Processes.

b. Mental Processes = Physiological and Cognitive Processes.

c. Psychology comes from two Greek words. “Psyche” = Soul, and “Logos” = the Study of a Subject

d. Psychology became a Scientific Discipline In 1870’s
2. The Contributions of Wundt and Hall

a. Philosophy + Physiology = Psychology

b. Wilhelm Wundt

i. German Professor.

ii. Campaigned to make Psychology an independent Scientific Discipline.

iii. Established first Psychology Laboratory in 1879 at the University of Leipzig.

iv. Established First Psychology Journal for research in 1881.

v. 1879 is the Birth of Psychology.

vi. Wilhelm Wundt is the founder of Psychology.

vii. Wundt Considered the Consciousness the primary focus of Psychology.

viii. Many students under Wundt left Germany for America and established Psychology Labs in America.

c. G. Stanley Hall

i. Student of Wundt

ii. Important to growth of Psychology in America.

· Established First Research Laboratory in America at Johns Hopkins University in 1883.

· Established First American Psychology Research Journal in 1887.

· Father of American Psychological Association and first President. Founded in 1892.

3. Structuralism VS Functionalism

a. Competing Schools of Psychology Thought. Structuralism & Functionalism.

b. Structuralism

i. Led by Edward Titchener, of Cornell University.
ii. STRUCTURALISM - THE TASK OF PSYCHOLOGY IS TO ANALYZE CONSIOUSNESS INTO ITS BASIC ELEMENTS AND INVESTIGATE HOW THESE ELEMENTS ARE RELATED. 
iii. Wanted to examine fundamental components of conscious existence like sensations, feelings, and images.
iv. Introspection – The careful, systematic self-observation of one’s own conscious experience.
· Primary Method used for study by Structuralism.
Functionalism
1. Led by William James, Formal Training in Medicine. Harvard University.
2. Functionalism – Psychology should investigate the function or purpose of consciousness, rather than its structure.
3. Principles of Psychology (1890) became standard reading for generations of psychologists and most influential text in history of psychology. (William James)
4. Psychology is deeply embedded in Cultural and Intellectual Influences.
a. Natural Selection: Using Darwin’s theory of natural Selection. Typical Psychological characteristics must serve a purpose.
b. Studies the Function of consciousness, rather than the Structure of it.
5. Wanted to understand the “stream of consciousness” not the “elements” of consciousness.

6. Functionalists brought interest in mental testing, patterns of development, effective education practices, and behavioral differences between sexes.

7. James Cattell and John Dewey

Who Won?
1. Structuralists brought Laboratory research.
2. Functionalism developed two modern schools of Psychology thought:
a. Applied Psychology

b. Behavioralism

4. Sigmund Freud
1. Unconscious – Contains thoughts, memories, and desires that are well below the surface of conscious awareness but that nonetheless exert great influence on behavior.
2. Based on a Variety of Observations
a. Slips of the tongue
b. Dreams
3. Theorized that Psychological disturbances are caused by personal conflicts existing at unconscious level.

4. Psychoanalytic Theory – Attempts to explain personality, motivation, and mental disorders by focusing on unconscious determinants of behavior.
5. Suggested people are not the Masters of their own Minds.
6. Suggested Behavior is greatly influenced by how people cope with their sexual urges.

a. Highly Scandalous at the time where sex was taboo.

7. Freud’s work highly engulfed in heated debate.

5. Behaviorism

1. Founded by John B. Watson
2. Behaviorism – Theoretical Orientation based on the premise that scientific psychology should study only observable behavior.

3. Argued to change study of Psychology from study of Conscious to study of Observable Behavior.

4. Behavior – Refers to any Observable response or activity by an organism.

5. Watson argued completely for Experience in the Nature VS Nurture debate.

6. Based lots of Study upon Stimuli – Response Psychology.
a. Led to rise of using Animals in experiments as Controls.

6. B.F. Skinner Questions Free Will

A.  Returned to observable behaviors (as previously Watson had).

B.  Insisted internal thoughts could not be studied scientifically.

C.  Emphasized how environmental factors mold behavior. 

D.  Fundamental principle:  Organisms tend to repeat responses that lead to positive outcomes, and they tend not to repeat responses that lead to neutral or negative outcomes.

E.  Book:  Beyond Freedom and Dignity (1971)

7.               Humanists

        A. 1950’s revolted against “dehumanizing” schools of psychoanalysis and behaviorism.

        B.  Humanism:  a theoretical orientation that emphasizes the unique qualities of humans, and their freedom and potential for personal growth.  

                        1.  Optimistic view of human nature.

                        2.  Humans are fundamentally different from other animals, so research on animals has little relevance.

                        3.  Contributions to treatments for psychological problems and disorders.

        C.  Carl Rogers
                        1.  Human behavior is governed by “self-concept”

                        2.  Must take into account the fundamental human drive toward personal growth.

        D.  Abraham Maslow
VIII.             Applied Psychology

        A.  Branch concerned with everyday practical problems.

        B.  Before WWI, not concerned with practical applications.

        

C.       Four areas:
                1.  Clinical
                2.  Counseling
                3.  Educational and School
                4.  Industrial and Organizational
IX.                 Clinical Psychology

        A.  Concerned with the diagnosis and treatment of psychological problems and disorders.  

        B.  During WWII many psychologists worked in clinical psychology.

X.  Cognitive Psychology

        A.  Cognition:  mental processes involved in acquiring knowledge (consciousness)

        B.  Renewed interest in cognition.

        C.  Jean Piaget (1954)

                        1.  Studied children’s cognitive development.

        D.  Noam Chomsky (1957)

                        1.  Language.

        E.  Herbert Simon= Problem solving studies- won Nobel Prize (1978).

XI.                  Psychology and Cultural Diversity

        A.  Mostly been a Western enterprise.

        B.  Ethnocentrism:  the tendency to view one’s own group as superior to others and as the standard        for judging the worth of foreign ways.
        C.  Neglecting cultural values diminishes the value of their work.

XII.               Evolutionary Psychology

A.       Behavioral processes in terms of their adaptive value for members of a species over the course of many generations.  

B.       Mens vs. Womens visual-spatial ability.

1.        Men were traditionally hunters – visual skills.

2.           Women were gatherers – spatial skills.
13. Psychology Today

7 Major Research Areas in Psychology

v. Developmental Psychology

vi. Social Psychology

vii. Experimental Psychology

viii. Physiological Psychology

ix. Cognitive Psychology

x.  Personality
xi. Psychometrics

Applied Psychology Areas (Professional Areas)

· Clinical Psychology

a. Most Practiced Professional Psychology
· Counseling Psychology

· Educational & School Psychology

· Industrial & Organizational Psychology

Many Psychologists work on both Research & Application

· Some Work as Consultants, therapists, and counselors on a part-time basis.
Difference between Psychology & Psychiatry

· Both Analyze and treat Psychological disorders

· Psychiatry – A branch of medicine which deals with the diagnosis and treatment of psychological problems and disorders. (Prescribes Mediaction.)

· Clinical Psychology – Takes a non-Medical approach to treatment of psychological problems and disorders.

Psychology Major Research Areas

· Developmental Psychology – Looks at Human development across the life span. Developmental psychology once focused primarily on child development, but today devotes a great deal of research to adolescence, adulthood, and old age.

· Social Psychology – Focuses on interpersonal behavior and the role of social forces in governing behavior. Typical topics include attitude formation, attitude change, prejudice, conformity, attraction, aggression, intimate relationships, and behavior in groups.

· Experimental Psychology – Encompasses the tradional core of topics that psychology focused heavily on originally. Sensation, perception, learning, conditioning, motivation, and emotion.

· Physiological Psychology – Examines the influence of genetic factors on behavior and the role of the brain, nervous system, endocrine system, and bodily chemicals in the regulation of behavior.
· Cognitive Psychology – Focuses on “higher” mental processes, such as memory, reasoning, information processing, language, problem solving, decision making, and creativity.

· Personality – Describing and understanding individual’s consistency in behavior, which represents their personality. Also concerned with factors that shape personality with personality assessment.

· Psychometrics – Measurement of behavior and capacities, usually through development of psychological tests. Psychometrics is involved with the design of tests to assess personality, intelligence, and a wide range of abilities.

Psychology Professional Specialties

· Clinical Psychology – Evaluation, diagnosis, treatment of psychological disorders.

· Counseling Psychology – Providing assistance to people struggling with everyday problems of moderate severity. Marriage Counseling, School counseling, etc.

· Educational & School Psychology – Work to improve school teachings, curriculum, teacher training, etc.

· Industrial & Organized Psychology – Variety of tasks in Business world. Running human resources departments, improving staff morale and attitudes, increase job satisfaction and productivity, examining organizational structures and procedures, making recommendations for improvements.

14. Seven Unifying Themes

a. Themes Related to Psychology as a Field of Study

b. Psychology is Empirical
c. Psychology is Theoretically Diverse
d. Psychology evolves in a Socio-Historical Context.
Psychology is Empirical

· Empiricism – The premise that knowledge should be acquired through Observation.

· Psychology is Empirical = Conclusions are based upon direct observations, not reasoning, speculation, traditional beliefs, or common sense.

· Psychologists are not content with ideas that sound plausible. They conduct research to test their ideas.

· The Empirical approach requires a healthy Skepticism.
· Think critically of generalizations revolving around behavior, etc.

· The skeptical attitude means Psychologists are trained to ask “Where’s the Evidence?” or “How do you know?” 

Psychology is theoretically diverse
· Psychologists do not set out to collect isolated facts; they seek to explain and understand what they observe.

· To achieve these goals they must construct Theories.

· Theory – A system of inter-related ideas used to explain a set of observations.

· A Theory links unrelated observations and tries to explain them.

· There can be many Psychology reasons for anything.

· Psychology is full of conflicting Theories.

· Many Theories on a subject could conflict, but they could all be correct.

Psychology Evolves in a Socio-Historical Context
· Trends, issues, and values in society influence Psychology’s evolution and Vice-Versa.

· World War 2 and Growing Global Economy have effected development of Psychology in History.

Themes Related to Psychology’s Subject Matter
a. Behavior is determined by Multiple Causes

b. Behavior is Shaped by Cultural Heritage

c. Heredity and Environment jointly Influence Behavior

d. People’s Experience of the World is Highly Subjective

Behavior is Determined by Multiple Causes
· Multifactorial Causation of Behavior – Idea that Behavior is governed by a complex network of interacting factors.

Behavior is shaped by Cultural Heritage

· Culture – The widely shared Customs, Beliefs, Values, Norms, Institutions, and other products of a community that are transmitted socially across generations.

· Culture is a broad Construct, encompassing everything from a society’s Legal System, assumptions about Family Roles, Diet, Politics, and Technology, attitudes about time, modes of Dress, Religion, and Sex.
· Culture can belong to entire societies, broad ethnic groups, small groups, and non-ethnic groups (Gays, Jews, etc.)
· Much of a persons Cultural Heritage is “invisible” because the person takes it for granted and isn’t readily apparent to outsiders.

· Don’t assume that every member of the group shares the same “Cultural Traits.”

Heredity and Environment Jointly Influence Behavior

· Nature VS Nurture – The debate over which if you’re Heredity or your Environment is responsible for your Behavior.

· Today, it is agreed upon that Heredity and Environment are both important in the influence upon Behavior.
People’s Experience of the World is highly subjective
· People actively process incoming stimulation, selectively focusing on some aspects and ignoring others. Moreover, they impose organization on the stimuli that they pay attention to. 

· These Tendencies make perception Personalized and Subjective.

· People’s perceptions are swayed by their Motives. People sometimes see what they want to see.

· People also tend to see what they expect to see.

· Motives and Expectations differ People’s experiences. The Subjective Bias in perception turns out to explain a variety of Behavioral Tendencies.

· The Scientific Method is designed to counteract the element of Human Subjectivity in experiments.
Chapter 2: The Research in Psychology

Red – Definition

Blue - Important Points
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1. Scientific Approach to Behavior

a. The Scientific Approach assumes that events are governed by laws.

b. Psychologists assume Behavior is governed by laws. (Like the Earth is governed by the law of Gravity.)

c. 3 Goals of Scientific Enterprise

i. Measurement & Description – Develop Measurement techniques that describe behavior clearly and precisely.

ii. Understanding & Prediction – Make and Test predictions called Hypothesis.

1. Hypothesis – Statements about the relationship between two or more variables.

2. Variables – Any measurable characteristics or behaviors that are controlled or observed in a study. 

iii. Application & Control – Apply research findings to help practical problems.

1. Theory – The system of related ideas used to explain a set of observations. Must be testable.  Based upon experiments and evidence. Is always subject to revision.

2. Steps in a Scientific Investigation

a. Step 1: Formulate a Testable Hypothesis

b. Scientific Hypothesis must be formulated precisely, and variables under study must be clearly defined.

c. Operational Definition – Describes the action or operation used to measure or control a variable.
d. Step 2: Select Research Method & Define Study
e. Put Hypothesis in an Empirical Test

f. Empirical – Knowledge should be acquired through Observation.

g. Research Method.
h. Define the Study by collecting Participants/Subjects.
i. Participants/Subjects – Persons or Animals whose behavior is observed in a study.
j. Step 3: Collect the Data
k. Data Collection Techniques – Procedures for Making Empirical Observation and Measurements.
l. Examples include (Direct Observation, Questionnaire, Interview, Psychological Test, Physiological Recording, or Examination of Archival Records.)
m. Step 4: Analyze the Data & Conclusion

n. Use Statistics to analyze data and find if Hypothesis is supported.

o. Conclude upon the Findings.

p. Step 5: Report the Findings

q. Give the findings to the public so it can be tested. Such as a journal.

r. Journal – Periodical that publishes scholarly material, in a narrow field.

3. Advantages of Scientific Approach

a. Clarity and Precision

b. Small amount of Error

4. Experimental Research

a. Experiment – Research Method where a variable is manipulated and changes to the second variable is observed.

i. Independent & Dependent Variables

1. Independent Variable – Variable that is controlled by the Experimenter to see its impact on the other Variable.

2. Dependent Variable – Variable that is affected by the Independent (Controlled) Variable.

5. Experimental & Control Groups

a. Experimental Group – Subjects who receive special treatment in regard to the Independent Variable.

b. Control Group – Similar Subjects who do not receive special treatment given to experimental group.

c. The Differences between the two Groups are the findings.
6. Extraneous Variables

a. Extraneous Variables – Any variables other than the Independent variable that seems likely to influence the Dependent variable in a study.
b. Confounding of Variables – When two Variables are linked together in a way that makes it harder to sort their specific effects. Causes great harm to Experiments.

c. Random Assignment – Occurs when all subjects have an equal chance of being assigned to any group in the study.

7. Variations in Designing Experiments

a. There can be numerous Independent or Dependent Variables.

b. It is sometimes smarter to use only 1 group of students, who serve as their own Control Group.

c. Interaction – Effect of one variable depends on the Effect of another.

8. Advantages & Disadvantages of Experimental Research

a. Experiments are often artificial, and the decisions based practically might be different of the subjects.

b. Ethical concerns prohibit some experiments.

c. Some manipulations of variables are nearly impossible.

9. Descriptive/Correlational Research

a. Used when Psychologists cannot control the variables they want to study.

b. Includes Naturalistic Observation, Case Studies, and Surveys.

c. Method permits investigators to only describe patterns of behavior and discover links or associations between variables.

10. Naturalistic Observation

a. Naturalistic Observation – A researcher engages in careful Observation of behavior without directly intervening with the subjects.

11. Case Study

a. Case Study – In-Depth investigation of an individual Subject.

b. Generally do not conduct Empirical Data.

c. Is Highly Subjective to debate.

12. Surveys

a. Survey – Researchers use Questionnaires or Interviews to gather information about specific aspects of participant’s background and behavior.

b. They depend on Self-Report data, which a variety of factors can distort the true data.

13. Disadvantages of Descriptive/Correlational Research

a. Investigators cannot control events to isolate cause and effect.

b. Cannot factually demonstrate the link between 2 Variables.

14. Statistics and Research

a. Statistics – Use of Math to interpret, organizes, and summarizes numerical data.

b. 2 types: Descriptive Statistics, and Inferential Statistics.

15. Descriptive Statistics

a. Descriptive Statistics – Used to Organize and Summarize Data.

b. Central Tendency (Typical Score)

i. Median –The score that falls exactly in center of distribution of scores.

ii. Mean – Arithmetic average of scores.

iii. Mode – Most frequent score.

c. Variability

i. Variability – How much the scores in a data set vary from each other and from the mean.

ii. Standard Deviation – index of amount of Variability in a set of data.

d. Correlation

i. Correlation – When two variables are related to each other.

ii. Correlation Coefficient – Numerical index of the degree of relationship between two variables.

1. Indicates Direction (positive or negative) of relationship

2. Indicates how strongly the two Variables are related.

iii. Positive vs. Negative Correlation

1. Positive Correlation – the two variables co-vary in the same direction.

2. Negative Correlation – The two variables co-vary in the opposite direction.

iv. Strength of Correlation

1. Strength related between 1.00 and -1.00.

2. Closer to 1.00 or -1.00, the stronger the Correlation.

v. Correlation & Prediction

1. As the Corollary increases in strength, the ability to predict one variable based on the other increases.

vi. Correlation and Causation

1. Corollary is not equivalent to Causation

2. The Corollary could be affected by a third unknown variable that really is the reason for the interaction.

e. Inferential Statistics

i. Inferential Statistics – Used to interpret data and draw conclusions.

ii. Statistical Significance – Exists when the probability that the observed findings are due to chance is very low.  (Less than 5%)

16. Evaluating Research

a. Replication – Repetition of the study to see whether the earlier results happen again.

b. Sampling Bias

i. Sample – Collection of subjects selected for observation.

ii. Population – Much larger collection of Animals or People from where Sample is drawn.

iii. Sampling Bias exists when a sample is not representative of the population from which it was drawn.

c. Placebo Effect

i. Placebo Effect – When participant’s expectations lead them to experience some changes even though they receive not actual treatment.
ii. Is assessed by the inclusion of a fake version of experimental treatment in a study without telling the subject.
d. Distortions in Self-Report Data

i. Social Desirability Bias – The tendency to give socially approved answers to questions about oneself.
ii. Response Set – Tendency to respond to questions in a particular way that is unrelated to the content of the questions.
1. Some people tend to agree with everything on a questionnaire.

e. Experimenter Bias

i. Experimenter Bias – When a Researcher’s expectations or preferences about the outcome of a study influence the results obtained.

ii. Double-Blind procedure – Research strategy in which neither subjects nor experimenters know which subjects are in the experimental or control group. To combat Experimenter Bias.

17. Ethics

a. The major Ethical dilemmas reflect upon use of deception, and the use of animals.

b. Deception

i. Lying is immoral, so shouldn’t be used in experiments.

ii. Honesty vs. Knowledge

c. Animal Research

i. Most research upon animals done because not allowable with Humans.

ii. Most controversy around using animals as subjects in pregnancy and birth defects.

iii. PETA is leading group against Animal Research.

d. Ethical Principles in Research

i. People’s participation in research should be voluntary, and they can withdraw at any time.

ii. Participants should not be subjected to harmful or dangerous treatments.

iii. If deception is used in a study, participants need to be debriefed as soon as possible.

iv. Subject’s right to privacy should never be violated.

v. Harmful or painful procedures on animals must be thoroughly justified by potential benefits of research.

vi. Research animals are entitled to decent living conditions.

Chapter 3: The Biological Bases of Behavior
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Nervous System: The Basics
1. Neurons – Individual cells in the nervous system that receive, integrate, and transmit information.

a. They are basic links that allow communication within the Nervous System.

b. Soma – Cell Body of the neuron that contains the nucleus and much of cells normal organs.

c. Dendrite – Parts of a Neuron that receives information.

d. Axon – Long fiber that transmits information away to other neurons, muscles, or glands. 
e. Myelin Sheath – Insulating Material that encases some Axons.

i. It speeds up to transmission of information.
f. Terminal Button – Small knobs where neurotransmitters are transmitted activating neighboring neurons.


g. Synapse – Junction where information is transmitted from one neuron to another.

h. There is lots of variety among Neurons, so not all neurons contain all these parts.

2. Glia – Cells in Nervous System that provides various support for neurons.

a. Glial cells supply nourishment to neurons, remove neurons waste products, and provide insulation around many axons.

The Neural Impulse: Using Energy to Send Information

1. Neural Impulse – The signal that moves through the Neuron.

2. All the Study of the Neuron done on a Squids Neuron (Which is much bigger than a Humans) By Hodgkin and Huxley.

1. Neuron At Rest

· The Neuron at rest is a small battery, from the uneven Ion charges from the fluid around it of Sodium (Na) and Potassium (K).

· Resting Potential – The Stable, Negative Charge when the Cell is inactive.

2. The Action Potential

· Action Potential – A very brief shift in a Neuron’s electrical charge that travels along an axon.

· Absolute Refractory Period – Minimum length of time after an action potential during which another action potential cannot begin. Only about 1 or 2 Milliseconds.

· All-Or-None Law – Neural Impulses either Fire or don’t fire. There is no Half-Fire. A faster Rate of transmission means a stronger Stimulus.

3. The Synapse

· Synaptic Cleft – The gap between the terminal button of one neuron and the cell membrane of another neuron.

· The two Membranes of the different Neurons do not touch.

· Neurotransmitters – Chemicals that transmit information from one Neuron to another.

· Synaptic Vesicles – The body that Neurotransmitters are transmitted across the gap in. 

· Pre-Synaptic Neuron – The Neuron that sends the Signal across the Gap.

· Post-Synaptic Neuron – The Neuron that receives the Signal.

· Receptor Site - Where the Synaptic Vesicles bind releasing the information into the new Neuron.

4. Receiving Signals: Postsynaptic Potentials

· Post-Synaptic Potential (PSP) – A voltage change at the receptor site on a postsynaptic cell membrane.

· PSP’s are not All-Or-Nothing Law; they are graded and increase/decrease the probability of a neural impulse in the receiving Cell. 

· Excitatory PSP – Positive Voltage shift, Increases likelihood that Postsynaptic Neuron will fire Action Potentials.

· Inhibitory PSP – Negative Voltage shift, decreases likelihood that Postsynaptic Neuron will fire Action Potentials.

· The Voltage shift depends upon which Receptor Sites are activated in the Postsynaptic Neuron.

· Reuptake – Process which Neurotransmitters are sponged up from the synaptic cleft by the Presynaptic Membrane.

· Thousands of Neurons are connected to Thousands of Neurons.

· If there is enough Excitatory PSP’s, electrical voltage builds up to the threshold where an Action Potential can be fired. However, many Inhibitory PSP’s will cancel the effects of the Excitatory PSP’s.

5. Neurotransmitters and Behavior

· Acetylcholine – Transmitter between Motor Neurons and Voluntary Muscles.

· Agonist – Chemical that mimics the action of a Neurotransmitter.

· Antagonist – Chemical that opposes the action of a Neurotransmitter.

· The Agonist causes PSP’s, while the Antagonist Blocks PSP’s.

· Monoamines – 3 Neurotransmitters: Dopamine, Norepinephrine, and Serotonin.

· Dopamine – Used by Neurons that Control Voluntary Movement.

1. Degeneration of Dopamine leads to Parkinson’s disease.

· Serotonin – Plays a prominent role in sleep, wakefulness, and eating Behavior.

· Abnormal levels of Monoamines lead to Psychological Disorders.

· Depression = Low activation of Norepinephrine and Serotonin Synapses.

· Schizophrenia – Over activation of Dopamine Synapses.

1. Schizophrenia affects 1% of Population, and causes Hospitalization more than any Psychological Disorder.

· Effects of Drugs like Cocaine and Amphetamines are caused by temporary increased activity at Dopamine and Norepinephrine Synapses.

· GABA – GABA and Glycine acts as inhibitory effects at all synapses.

· Plays in Anxiety, Seizures, and Sleep.

· Endorphins – Internally produced chemicals that resemble Opiates in structure and effects.

· Candace Pert & Solomon Snyder: Morphine exerts its effects by binding to specialized receptors in the Brain. (Endorphin Receptors)
· Endorphins contribute to modulation of Pain and a variety of other things.
Organization of Nervous System
1. Peripheral Nervous  System & Central Nervous System

a. Nerves – Bundles of Neuron Fibers (Axons) that are routed together in the Peripheral Nervous System.

2. Peripheral Nervous System – Made up of all those nerves that lie outside the Brain and Spinal Cord.

a. Somatic Nervous System – Made up of Nerves that connect to voluntary skeletal Muscles and to Sensory Receptors.

i. Afferent Nerve Fibers – Axons that carry inward to Central nervous System from the Periphery.

ii. Efferent Nerve Fibers – Axons that carry information outward from the Central Nervous System to the Periphery of the Body.

iii. Somatic Nerves let you “feel” the world and move around in it.

b. Autonomic Nervous System – Made up of Nerves that connect to the heart, blood vessels, smooth muscles, and glands.

i. Governed by the Central nervous System.

ii. Controls automatic, involuntary, visceral functions.

iii. Also controls physiological effect of Emotions.

1. Flight-Or-Fight Response – Walter Cannon – Organisms respond to threat Physiologically by preparing for attacking (Fight) or preparing to flee (Fight)

iv. Sympathetic Division – Branch of the Autonomic Nervous System that mobilizes the body’s resources for emergencies. (Fight-or Flight, Adrenaline)

v. Parasympathetic Division – Branch of the Autonomic Nervous system that generally conserves Bodily Resources. (Digestion, Slowing Heart Rate, etc.)

3. Central Nervous System

a. Central Nervous System – Consists of the brain and the Spinal Cord.

i. Protected by Sheaths called the Meninges.

1. Inflammation of the Meninges is called the Disease Meningitis.

ii. Cerebrospinal Fluid – Nourishes the Brain/Spinal Cord and provides a protective cushion.

iii. Spinal Cord – Connects the Brain to the rest of the Body through the Peripheral Nervous System.

iv. Brain – The Part of the Central Nervous System in the Skull. Most Important.

Looking Inside the Brain: Research methods
1. Electrical Recording – Electroencephalograph (EEG) - Device that monitors the electrical activity of the Brain over time by attaching Electrodes t the scalp.

2. Lesioning – Destroying pieces of the Brain and observing the effects. Mostly done on Animals.

3. Electrical Stimulation of the Brain (ESB) – Sending a weak electric current into a brain structure to stimulate (activate) it.

4. Transcranial Magnetic Stimulation (TMS) – Technique using Magnets that permits scientists to temporarily enhance or depress activity in a specific area of the Brain.

5. Brain-Imaging Procedures – CT. PET, and MRI scans can give scientists imaging of the Brain and the parts of it that are aroused by stimuli.
The Brain and Behavior

1. Hindbrain

a. Hindbrain – Includes the Cerebellum and two structures found in the lower part of the brainstem: The Medulla and the Pons.

i. Medulla – Controls unconscious but vital functions like breathing, blood flow, muscle tone, and reflexes.

ii. Pons – Bridge of Fibers that connects the Brainstem to the Cerebellum.

iii. Cerebellum – Controls coordination of movement, sense of equilibrium, and balance.

1. Cerebellum is one of the first structures depressed by Alcohol.

b. Midbrain – Segment of Brainstem between Hindbrain and Forebrain.

i. Concerned with Senses: Sight, Hearing.

ii. Reticular Formation – In both the Hindbrain and Midbrain, contributes to muscle reflexes, breathing, pain perception, sleep, and arousal.

c. Forebrain – largest and most complex region of Brain. Includes the Thalamus, Hypothalamus, Limbic System, and Cerebrum. 

i. Thalamus – Where all sensory information (Except Smell) must pass to get to the Cerebral Cortex. Integrates all Senses.

ii. Hypothalamus – Regulates Basic Biological Needs. Controls Autonomic Nervous System and Endocrine System.

1. Regulates the 5 F’s to Survival. {Fighting, Fleeing, Feeding, F*cking (Mating)}

iii. Limbic System – Loosely connected network between cerebral cortex and deeper areas. Not well defined area.

1. Controls Emotion, Memory, and Motivation.

iv. Cerebrum – Largest and most complex part of Brain. Responsible for most complex mental activities.

1. Controls Learning, Remembering, Thinking, and Consciousness itself.

2. Cerebral Cortex – Wrinkled outer layer of Cerebrum.

3. Cerebral Hemispheres – Right and left halves of Cerebrum.

4. Corpus Callosum – Structure that connects the two cerebral Hemispheres.

5. The Lobes – Divisions of Hemispheres in the Brain.

a. Occipital Lobe – Primary Visual Cortex. Sense of Sight.

b. Parietal Lobe – Primary Somatosensory cortex. Sense of Touch.

c. Temporal Lobe – Primary Auditory Cortex. The Sense of Hearing.

d. Frontal Lobe – Primary Motor Cortex. Controls movements of Muscles. Largest Lobe.

d. The Plasticity of the Brain

i. Experience sculpts features of the Brain structure.

ii. Damage/Destruction of Brain Tissue or Sensory pathways leads to neural reorganization.

iii. Adult brain can generate new neurons.

iv. Younger Brains are more malleable than older Brains.

Right Brain/Left Brain: Cerebral Laterality

1. Roger Sperry Studied Split Brain in 1960’s. Won Nobel Prize for Work.

2. Split Brain Research

a. Split-Brain Surgery – Corpus Callosum (Connects the two Hemispheres) is cut to reduce severity of Epileptic Seizures.

b. Each Hemisphere’s primary connections are to the opposite side of the body.
i. Right Brain Controls the Left side of Body, Left brain controls Right side of Body.
3. Hemispheric Specialization of Intact brain

a. Perceptual Asymmetries – Left/Right imbalances between the cerebral hemispheres in the speed of visual or auditory processing.
b. Left Hemisphere = Verbal Processing, Language, speech, reading, writing.

c. Right Hemisphere = Nonverbal processing, spatial, musical, and visual-recognition tasks.
Endocrine System
1. Endocrine System – Consists of Glands that secrete chemicals into the bloodstream that help control bodily functioning.

2. Hormones – The chemical Messengers in the Endocrine System.

a. Hormones travel throughout the body much slower than Neurotransmitters.

b. They regulate many physical and Behavioral functions.

3. Pituitary Gland – Based in the Hypothalamus, it releases the Hormones into the body.

4. The Endocrine System is in charge of the Adrenaline effect.

Heredity and Behavior

1.  Behavioral Genetics – Field that studies the influence of Genetic Factors on Behavioral Traits.

2. Basic Principles of Genetics

a. Chromosomes – Strands of DNA that carry Genetic Information.

b. Zygote – Single Cell formed by the union of a Sperm and Egg.

c. Genes – DNA segments that serve as key units in Hereditary Transmission.

i. Chromosomes come in 23 Pairs, 46 Total.

d. Homozygous – Two genes in a specific Pair are the Same.

e. Heterozygous – Two genes on a specific pair are Different.

i. Dominant Gene – Gene that is Expressed when paired Genes are different.

ii. Recessive Gene – Gene that is Masked when paired Genes are different.

f. Genotype – Persons Genetic Makeup.

g. Phenotype – Ways in which a Genotype is shown in Observable Characteristics.

h. Polygenic Traits – Characteristics that are influenced by more than 1 Pair of Genes.

3. Heredity Research Methods

a. Family Studies – Researchers compare Blood relatives to see how much they are similar in a trait.

i. More similarity will be found among family members who share more genes. (E.g. Siblings.)

b. Twin Studies – Researchers assess hereditary influence by comparing the resemblance of Identical and Fraternal Twins on a specific trait.

c. Identical Twins – Emerge from one Zygote that splits for unknown reasons.

d. Fraternal Twins – Emerge from two eggs being simultaneously fertilized by different sperm cells.

i. Identical Twins are genetically 100% Same.

ii. Fraternal Twins are genetically 50% Same.

e. Adoption Studies – Assess Hereditary influence by examining the resemblance between adopted children and both Biological and Adoptive parents.

4. Genetic Mapping – Process of determining the location and chemical sequence of specific genes on specific chromosomes.

5. Interplay of Heredity and Environment

a. Both Heredity and Environment effect Behavior.

Evolutionary Bases of Behavior

1. Charles Darwin

a. Fitness – The reproductive success of an individual organism in comparison to population.

i. “Survival of the Fittest”

b. Natural Selection – Heritable characteristics that provide a survival or reproductive advantage are more likely to be passed on to latter generations.

i. Natural selection works on populations, not individual organisms.

Refinements to Evolution

2. Theodore Dobzhansky – By using the Hereditary work of Gregor Mendel, synthesized Evolution into a widely accepted theory on 1950’s.

3. Adaptation – Inherited characteristic that increased in a population through Natural Selection, because it solved a problem of survival or Reproduction when it emerged.
4. Inclusive Fitness – Individuals own reproductive success plus the effects the organism has on the reproductive success of others. 
a. The more closely genetically related one is, the more likely to perform Self-Sacrifice.
Behavior as an Adaptive Trait

· Behavior Adapts over Generations to help avoid Predators and to Reproduce.

Chapter 4: Sensation and Perception
Red – Definition

Blue - Important Points

Green - Important People & Contributions
1. Sensation – The Stimulation of Sense Organs.

2. Perception – the Selection, Organization, and interpretation of Sensory Input.

3. Psychophysics: Basic Concepts & Issues

a. Psychophysics - Study of how physical stimuli are translated into Psychological Experience.

b. Gustav Fechner

i. Psychophysics Psychologists in 1860’s at University of Leipzig.

ii. Wilhelm Wundt based lots of research upon Fechner.

iii. Question: For any Given Sense, what is the weakest detectable Stimulus?

iv. Absolute Threshold – Minimum Stimulus Intensity that an Organism can detect.

v. As Stimulus Intensity Increases, the Subject’s probability to responding to Stimuli Gradually increases.

vi. The Absolute Threshold is the Stimulus Intensity detected 50% of the time.

vii. Just Noticeable Difference (JND) – The smallest difference in stimulus intensity that a specific sense can detect.

viii. Weber’s Law – The size of a Just Noticeable Difference is a constant proportion of the size of the initial Stimulus.

1. Weber’s Fraction – The Fractions that apply to different Sensory Inputs until a Difference is noted. Increases constantly proportionately.

c. Signal-Detection Theory – The detection of stimuli involves Decision Processes, along as Sensory Processes, which are both influenced by a variety of factors besides Stimulus Intensity.

i. Noise – Background distractions that lower the chance of detection of a Stimulus.

d. Subliminal Perception – The registration of Sensory Input without conscious awareness.

i. Such as Subliminal Messages in movies, advertisements, etc.

John Krosnick – Experimented and found that “Subliminal stimulation generally produces weak effects.

e. Sensory Adaptation – The Gradual Decline in Sensitivity to prolonged Stimulation.

i. Ex. You jump in Cold Water; it is very cold at first, But You Get Used to It.

ii. Process that keeps people tuned into the changes rather than constants in Sensory Input.

4. Sight

a. The Stimulus: Light

i. People need Light to See

ii. Light – Form of Electromagnetic Radiation that travels as a wave at the Speed of Light.

iii. Amplitude – Affects perception of brightness (Height).

iv. Wavelength – Affects perception of Color (Distance between Peaks).

b. The Eye

i. Two Purposes: Channel light to the Neural Tissue that receives it (Retina). And they House the Retina.

ii. Lens – Transparent eye Structure that focuses the light rays falling on the Retina.

iii. Nearsightedness – Caused by Retina, Close objects are seen clearly, but distant objects appear blurry.

iv. Farsightedness – Distant objects are seen clearly, but close objects appear blurry.

v. Pupil – The opening into the center of the Iris that permits light to pass into the rear chamber of the eye.

vi. Iris – Regulates the amount of Light entering the Pupil by controlling the size of the Pupil.

c. The Retina

i. Retina – Neural Tissue lining the inside back surface of the eye; it absorbs light, processes images, and sends visual information to the brain.

1. The Retina is a part of the Central Nervous System.

ii. Optic Disk – A hole in the Retina where the Optic Nerve Fibers exit the eye.

d. Visual Receptors: Rods & Cones

i. Rods Outnumber Cones.

ii. Located in the Retina.

iii. Cones – Play a key role in Daylight Vision and Color Vision.

iv. Fovea – Tiny spot in the center of the Retina that contains only Cones; visual clarity is best here.

v. Rods – Play a key role in Night Vision and Peripheral Vision.

1. When you want to see an object in the dark, look slightly above or below where it should be to find it easier.

e. Dark and Light Adaptation

i. Dark Adaptation – The process in which the eye becomes more sensitive to light in low illumination.

ii. Light Adaptation – Process in which the eye becomes less sensitive to light in High Illumination.

f. Information Processing in the Retina

i. Receptive Field of a Visual Cell – The Retina area that when stimulated, affects the firing of that Cell.

1. Light in the Center of the Receptive Field Increases firing Rate.

2. Light in the Outside of the Receptive Field Decreases Firing Rate.

ii. Lateral Antagonism – Occurs when Neural Activity in a cell opposes activity in surrounding cells.

1. Allows viewing Contrast in sight. From light falling on center or outside of Receptive Field.

g. Vision & The Brain

i. Imaging is processed in the Brain.

ii. Visual Pathways to the Brain

1. Optic Chiasm – The point at which the optic Nerves from the Inside half of each eye cross over and then project to the opposite half of the Brain.

a. Leads to Thalamus 90% of the Time. Then to Occipital Lobe.

b. 10% Leads to the Superior Colliculus, Then Thalamus, then Occipital Lobe.

i. Belongs to the perception of Motion and Coordination of Visual input with other Sensory Input.

c. Main Visual Pathway leads to Magnocellular and Parvocellular channels.

d. Parallel Processing – 2 Channels simultaneously extract different kinds of Information from the same input.

h. Information Processing in the Visual Cortex

i. Hubel & Wiesel 

1. Feature Detectors – Neurons that respond selectively to very specific Features of more Complex Stimuli.

a. Gets more specific as Moving along the Visual Processing System.

5. Viewing the World in Color

a. Color is viewed by Wavelength (Hue) Amplitude (Brightness) and Purity (Saturation).

b. Subtractive Color Mixing – Works by removing some Wavelength of light, leaving less light than originally there.

c. Additive Color Mixing – Works by Superimposing Lights, putting more light in the mixture than exists in any one light by itself.

d. Trichromatic Theory - Color Vision holds that the Human eye has 3 types of Receptors with differing sensitivities to different light wavelengths.

e. Color Blindness – Inability to distinguish variety among colors.

f. Complementary Colors – Pairs of Colors that produce gray tones when mixed together.

g. Afterimage – A visual image that persists after a stimulus is removed.

h. Opponent Process Theory – Ewald Hering – Color Vision holds that color perception depends on receptors that make antagonistic responses to three pairs of colors.

i. Recent Studies show both Theories are somewhat Right.

i. There are 3 Different Types of Cones

6. Perceiving Forms, Patterns, and Objects.

a. Reversible Figure – A drawing that is compatible with two interpretations that can shift back and forth.

b. The Same Visual Input can result in radically Different Perceptions.

c. Perceptual Set – A readiness to perceive a stimulus in a particular way.

d. Inattentional Blindness – Involves ones failure to see visible objects or events because one’s attention is focused elsewhere.

i. Ex. You are focused on something and fail to notice another event.

e. Feature Analysis – Process of detecting specific elements in visual input and assembling them into a more complex form.

i. You use Lines, Curves, and Corners to create and identify Objects.

f. Bottom-Up Processing – A Progression from individual elements to the whole.

g. Top-Down Processing – A progression from the Whole to the Elements.

h. Subjective Contours – Perception of Contours (Outlines) where actually none exist.

i. Both Bottom-Up and Top-Down Processing have their effect in Perception.

j. Gestalt Psychology – Influential School of Thought that emerged in Germany in 1950’s.
k. The Whole is greater than the Parts.
l. Top-Down Processing Principle.

m. Phi Phenomenon – The illusion of Movement created by presenting visual Stimuli in Rapid Succession.

n. Gestalt Principles – How the Visual System Organizes a Scene into discreet forms.

i. Figure and Ground – 

1. Figure = Object being Looked at.

a. Has More Substance, appear Closer, and Stand Out.

2. Ground = Background.

ii. Proximity – Elements that are close to one another are grouped together.

iii. Closure – Viewers Supply Missing Elements to close or complete a Familiar figure.

iv. Similarity – Elements that are similar are grouped together.

v. Simplicity – Viewers Organize elements in the simplest way Possible.

vi. Continuity – Viewers see elements in ways that produce smooth Continuation.

o. Perceptual Hypothesis

i. Distal Stimuli – Stimuli that lies in the Distance.

ii. Proximal Stimuli – The Stimulus energies that impinge directly on Sensory Receptors.

iii. Perceptual Hypothesis – An inference about which distal stimuli could be responsible for the proximal stimuli sensed.

iv. Our Perceptual Hypotheses are guided by our Experience-Based Expectations.

7. Perceiving Depth or Distance
a. Depth Perception – Interpretation of Visual Cues that indicate how near or Far away Objects are.

b. Binocular Depth Cues – Clues about Distance based on the differing views of the two eyes.

c. Retinal Disparity – Refers to the fact that objects within 25 feet project images to slightly different locations on the Right and Left Retinas, so each eye sees a slightly Different view of the Object.

d. Convergence – Involves sensing the eyes converging toward each other as they focus on Closer Objects.

e. Monocular Depth Cues – Clues about the distance based on the image in either eye alone.

f. Motion Parallax – Images at different distances move across the Retina at different Rates.

g. Pictorial Depth Cues – Cues about distance that can be given in a flat Picture.

8. Perceiving Geographical Slant
a. Hills Look even steeper when people are tired.

9. Perceptual Consistencies in Vision

a. Perceptual Consistency – A tendency to experience a stable perception in the face of Continually Changing Sensory Input.
10. Visual Illusions
a. Visual Illusion – An inexplicable discrepancy between the appearance of a visual Stimulus and its Physical Reality.

b. Impossible Figures – Objects that can be represented in two-dimensional pictures but cannot exist in 3D space.

11. Hearing

a. Wavelengths of Sound are measured in Frequency, or Hertz (Hz).
b. You Selectively Hear just like you Selectively See.
c. Amplitude is how loud the Sound is, Measured in Decibels (Db)
i. Perceived loudness doubles every 10 Db.
d. Sensory Processing in the Ear

i. External Ear depends upon the Vibration of Air Molecules.
ii. Middle Ear depends upon the Vibration of Movable Bones.
iii. Inner Ear depends upon Waves in a Fluid.
1. This is then converted into Neural Impulses sent to the Brain.
iv. External Ear

1. Pinna – Sound Collecting Cone.

2. Eardrum – Membrane that Vibrates in Response to Sound.

v. Middle Ear

1. Ossicles – 3 Bones that Transmit changes in Air Pressure.

vi. Inner Ear

1. Cochlea – Fluid Filled, Coiled tunnel that contains the Receptors for Hearing.

2. Basilar Membrane – Runs the Length of the Spiraled Cochlea, and holds the Auditory Receptors.

12. Theories of Hearing

a. Place Theory – Perception of Pitch corresponds to the Vibration of different places along the Basilar Membrane.

b. Frequency Theory – Perception of Pitch corresponds to the rate/frequency at which the entire Basilar Membrane Vibrates.

c. Both Theories are somewhat correct.

d. Volley Principle – Groups of Auditory Nerve Fibers fire Neural Impulses in rapid succession, creating Volleys of Impulses.

13. Perceiving Sources of Sound

a. Auditory Localization – Locating the source of a sound in Space.

b. Loudness & Timing of Sounds are most important for finding the Source of Sound.

14. Taste and Smell

a. Gustatory System – The Sensory system for Taste.

b. Olfactory System – The Sensory system for Smell.

c. Odor of Food greatly adds to Flavor of Food.

d. Taste Buds – Receptive for Taste in the Mouth.

e. Cilia – Receptive for Smell in the Nose.

15. Touch

a. Receptive Field for Touch – When touched Neurons fire to the Brain alerting it.

b. Pain – Slow and Fast Pathways to the Brain.

c. Pain is a response that is subjective in the Brain.

d. Gate-Control Theory – Incoming Pain Sensations must pass through a “gate” in the Spinal Cord that can be closed, thus blocking ascending Pain Signals.

e. Endorphins can dull Pain.

16. Other Senses

a. Kinesthetic System – Monitors the Positions of the Various parts of the Body.

b. Vestibular System – Responds to Gravity and keeps you informed of your body’s location in Space.

i. Provides sense of Balance.
