UNIVERSITY OF MARYLAND-UNIVERSITY COLLEGE
European Division
PSYC 100: Introduction to Psychology

· Welcome!

· Instructor: Dr. Brian K. Price

What is Psychology?

· It is the scientific study of mental processes & behavior

· Mental processes are covert (hidden) & consist of

· cognitions (thoughts) and

· affect (emotions or feelings)

· Behaviors are overt processes (observable) and assumed to

· have many causes

· be shaped by culture

· be affected by both heredity & the environment factors

· infer covert processes of cognitions and emotions

Why do we need a science of psychology?

· To avoid Hindsight Bias: the tendency to believe, after learning an outcome, that one would have foreseen the outcome.

· To avoid Illusory Correlations: the perception of a relationship between situations and behavior, thoughts and emotions, where no relationship exists

· Avoiding the creation of theories result in our use of implicit (unspoken) theories

Research: What Do Psychologists Study?

· Cognitive Psychology: emphasis on thoughts, thought processing, learning, memory, etc.

· Physiological (Biological) Psychology: behavior as a function of biological & bio-chemical processes

· Comparative Psychology: Study of the behavior of animals for the purpose of better understanding human behavior

· Development Psychology: development across the life span

· Social Psychology: interactions & relationships among people and groups of people

· Clinical Psychology: Diagnoses and treats behavioral disorders

· Counseling Psychology: Deals with personal problems not considered abnormal or mental illness

· Personality: Studies individual differences in peoples’ characteristics in thinking, feeling and responding to the environment

· Industrial & Organizational Psychology:Researches human behavior in work settings

Other Related Professionals

· Psychiatrist (M.D./physician)

· prescribes medications to treat mental illness

· Professional Counselors

· provide psychotherapy to help persons with problems of everyday living

· Social Worker

· works with community services

· also provides counseling & program management

· Rehabilitation Therapists

· occupational & physical therapy

· vocational rehabilitation

The Origin of Modern Psychology

· Psychology as a modern science began in the late 1870’s and took different directions in three different countries:

· Germany

· United States

· Russia

The School of Voluntarism: Leipzig, Germany

· Wilhelm Wundt

· interested in the structures (or basic elements) of consciousness and how they were organized

· used introspection as a method of reporting

· taught observers how to describe what they saw without making statements of perception

· created the first formal laboratory devoted to the study of psychological processes

The School of Functionalism: Harvard, Massachusetts

· William James

· wrote about the function (or purpose) of behavior

Physiology and Conditioning:  Russia

· Ivan Pavlov

· Conducted a study that was meant to measure the salivatory response of dogs

· In a very serendipitous finding (which happens a lot in science), it was discovered that physiological processes once believed beyond a person’s control could be influenced by learning

The Goals of Psychology 

· describe behavior

· understand behavior

· predict behavior

· control behavior

note: not all goals of psychology, particularly controlling behavior, are shared in all psychological tasks.

Characteristics of the Scientific Approach

· the assumption of determinism

· all events have causes which can be studied

· emphasis on observable phenomena

· also called empiricism

· objective/unbiased reporting of events

· open to replication

· if all things being equal, findings from one study should be repeated in a second study

Research Methods in Psychology

· Psychologists attempt to understand behavior (and therefore mental processes) by searching for relationship between variables

· There are two categories of research:

· Descriptive

· Experimental

Descriptive Research

· include

· Field Study or Naturalistic Observation

· Case Studies

· Surveys or Questionnaires

Field Studies/Naturalistic Observations

· are rigorous observations with recording of phenomena, including people, in the setting where they occur

Case Studies

· are careful observations of the same individual across situations or time

· are used frequently by clinical or counseling psychologists

Surveys or Questionnaires

· Allow for an improved understanding of a group of persons by asking all of them the same questions, using the same protocol

· Use of surveys can be in either descriptive or experimental studies

Descriptive studies

·  are essential for studying new phenomena

· creating a body of information

· suggesting possible relationships between variables,

· including the formation of theories and hypotheses

· But cannot demonstrate a causal relationship between variables

Experimental Studies allow for making causal statements

· Experiments begin with either a formal or informal theory, which is a offers a general statement (or statements) of the causal relationship between variables

· A scientific theory must be testable with the potential of being proven wrong

· From the theory hypotheses are generated.  Hypotheses are “If…, then…” statements regarding specific circumstances.

· Experiments are controlled attempts at testing whether the hypotheses are supported by objective outcomes.

· the key word in experiment is “manipulating”, which suggests that the psychologist has control over the events of the experiment.

The Experiment tests hypotheses by:

· manipulating certain variables (called the independent variables),

· by following certain operationally defined procedures,

· to measure changes in other variables (called the dependent variables)

· while controlling for possible alternative influences, both random or systematic 

· and assuring ethical treatment of all persons or animals included study

Experiments consist of 

· the experimental group of participants (a.k.a. subjects), which receives the independent variable

· and the control group of participants which don’t receive the independent variable

to control for random influences upon the two groups’ scores on the dependent variable, experimenters randomly assign participants to either group

Research Traps

· Sampling Bias

· sample is not representative of the population

· Placebo effects

· the expectation effect: participants change their behavior because they think they should

· especially important to control in drug studies

· Experimenter Bias

· the expectation effect of researchers influence either participants or their coding of information

· double-blind procedure to control bias

Research and Ethics

· American Psychological Association’s Ethical Principles

· Value of Research Findings

· Informed Consent

· Use of Deception in Research

· Use of Animals in Research

Statistics

Statistics are useful for understanding variables, both in descriptive and experimental studies

There are two categories of statistics

· Descriptive statistics which help organize data in a more meaningful fashion

· Inferential statistics, which are used to tell the researcher what the probability of a particular relationship between two or more variables occurring by chance alone

Descriptive statistics include

· Frequencies

· Correlations

· Measures of Central Tendency

· Measures of Variability

Frequencies and Correlations

· Frequencies: tell how often something occurs

· are plotted in tables or graphs

· Correlation Coefficients: describe the relationship between two variables 

· an 0 suggests no relationship and 1.0 indicates a perfect relationship 

· 1.0, therefore, means that one variable will always change in a certain direction when the other variable changes

· correlations can either be positive or negative; if the second variable changes in the same direction as the first, it is a positive correlation.

· changes in the opposite direction is called a negative correlation.

Measures of Central Tendency

· answer what is the most common or most typical score or number in a distribution

· Mode:  the most frequent score among all score

· Median:  the score which half the distribution of scores fall below it and the other half of the distribution is above it

· Mean:  the average of all scores


Measures of Variability

· more elaborate statistics which describe the shape of the distribution

· Variance: refers to the average of squared deviations (also called differences) between all scores from the mean

· the deviation, a.k.a. difference between scores and the group average, is squared simply to eliminate the result always becoming zero 

Modern Perspectives

· Behavioristic

· Cognitive

· Psychodynamic/Psychoanalytic

· Humanistic

· Socio-Cultural

· Biological 

Behavioristic

· James Watson

· emphasis on previous learning experience on current behavior

· a reaction to emphasis on the unobservable

· B. F. Skinner:  comparative psychology

· “Black Box” originally

· Now considered part of cognitive psychology and emphasis is on the scientific method

Cognitive

· focuses on the reasoning and mental processing of information

· perception, memory, language, and problem solving

· Gestalt psychology: emphasis on the perception of form, pattern or integrated whole

· Later cognitive psychologists were influenced by improved brain recording

· relies on computer technology to develop models

PsychoAnalytic

· emphasis on importance of the unconscious processes in behavior

· also interested in personality development and childhood memories

Humanistic

· Emphasizes the uniqueness of human beings

· Reaction against the deterministic view of other perspectives

· Self-actualization:  persons attempt to achieve their full potential

SocioCultural Perspective

· emphasizes the social and cultural factors that affect behavior

· less coherent of a movement in psychology; found more in anthropology and sociology

· field studies, experiments

Biological Perspective

· explores the biological basis of behavior

· emphasis on genetics and evolution of behavior

· uses comparative approaches of research

The Nervous System

· The Neuron

· The Central Nervous System

· brain

· spinal cord

· Peripheral Nervous System

· muscles, glands, organs

· Autonomic & Somatic Systems

· Skeletal Nervous System

· sensory input:  to brain

· motor output: from brain

Neurons

· Neurons

· made up of cell bodies and projections

· Sensory

· carry information from the body to the brain

· Motor

· carry information from the brain to the body

· Interneurons

· the “connecting” neurons

· between sensory & motor neurons

· found in the spinal cord

Neural Impulses

· Axons

· carry info away from the cell body

· Dendrites

· carry info to the cell body

· summarized in the axon hillock

· Myelin sheath

· fatty covering nerve fibers

· speeds nerve impulse along Nodes of Ranvier

· Synapse

· where the action takes place!

· neurotransmitters

Axonal Conduction

· Resting Potential:  more negative inside than out; -70 millivolts

· Action Potential:  Sodium ions pour in, then potassium is pushed out; resulting in a brief positive charge; +40 millivolts

· All-or-none principal:  the voltage does not change as it runs down the axon

· Sodium-potassium pump: restores potassium back into cell

· Axon hillock is at the base of the body; summarizes all impulses

The Neurotransmitters

· Some terms

· inhibitory  &  excitatory

· agonist: mimics the action of transmitter

· antagonist: opposes the action of  transmitter

· Acetylcholine (ACh)

· involved in muscle control; attention, arousal, and memory

· Gamma-aminobutyric acid (GABA)

· inhibitory only; related to anxiety

· low levels of GABA -> anxiety

Neurotransmitters: Biogenic Amines


· Dopamine

· Schizophrenia (excess)

· Parkinson’s Disease (too little)

· Norepinephrine

· mood (depression) - reduced receptor sensitivity

· Serotonin

· sleep, arousal

· depression/Prozac (SSRI)

· Endorphins

· the bodies “natural opiate” (pain killers)

· cocaine and opiates similar chemically

 The Nervous System: Autonomic

· Sympathetic system

· arousing; fight or flight

· stimulates/excites most organ systems

· enlarges pupils, increase heart rate, sweating respiration, blood pressure

· inhibits digestion, salivation

· Parasympathetic system

· calming, restores systems to non-aroused state

· stimulates digestion

· increase blood flow to capillaries

The Brain: Research Methods

· Clinical Observation

· Lesions

· Electroencephalograms (EEGs)

· Computed Tomography (CT or CAT) scans: uses X-ray photography

· Positron Emission Tomography (PET) scans: uses radioisotopes within glucose to measure glucose consumption

· Magnetic Resonance Imaging (MRI): the imaging of atoms in a magnetic field

The Brain: Organization & Cortex

· Neural Networks – cluster of neurons

· Hemispheres - Bilateral Organization

· right hemisphere controls left side & vice versa

· four general areas (lobes) of the brain

· Cortex

· Glial cells: support and nourish neurons

· gray matter - nerve cell bodies

· white matter - nerve fibers

· gyrus (hills) &  sulcus (valleys)

· Corpus Callosum

· how the two hemispheres share information

· split brain patients - epilepsy

The Brain: Lobes

· Frontal

· logic, abstract reasoning, judgment, planning

· motor cortex gyrus

· Parietal

· association area:  meaning in language

· sensory cortex gyrus

· Temporal

· auditory cortex

· Broca’s and Wernicke’s area: damage to both these areas created impairments in language, called aphasia

· language and speech

· Occipital

· visual cortex

Brain Organization: The Forebrain

· Thalamus

· relay station of the brain

· sensory neurons synapse here (except smell)

· Hypothalamus - basic drives

· sex, hunger, thirst

· regulating body temperature

· part of the endocrine system

· Limbic System: emotion & memory

· Amygdala: fear &  aggression

· Hippocampus: memory

Brain Organization: The Hindbrain

· The Brainstem

· The Medulla
· heart rate & respiration

· The Pons

· sleep and waking/consciousness

· reticular activating system (RAS) or Reticular Formation

· Cerebellum

· the “little brain”

· motor coordination & balance

The Endocrine System

· Chemical Messenger System

· hypothalamus and pituitary gland

· control variety of bodily functions

· Glands

· Organs that secrete hormones

· pituitary, thyroid, pancreas, adrenal, gonads

· Hormones

· bio-chemicals that travel through the blood stream and affect other organs and glands

· crucial in general & sexual arousal, growth, & maintaining vital metabolic functions

Sensation & Perception
· Sensation

· stimulation of sense organs

· the biology of experiences

· Perception

· selection, organization, interpretation of sensory information 

· the cognitive part of experiences

· Integrative process

· the brain in the primary sense organ

· the brain makes “sense” of the sensations

Why do psychologists study sensation?

· no sensation- no mental experience

· the minds of all living organisms are prisoners that must rely on information smuggled in to them by the senses 

· the limitations of your senses set the boundaries of your conscious experience

Psychophysics

· influence of physiology: Herman Van Helmoltz

· the structuralists: Wundt, Titchener

· How do sense organs produce different psychological experiences? Ernst Weber - early psychophysicist 

· absolute threshold - minimal amount of energy that can produce a sensation 

· difference threshold - minimal difference in intensity which is detectable 

· Just Noticeable Difference: minimal amount a source of energy must be changed to perceive difference in intensity

Signal Detection Theory

· The view that the perception of a weak sensory stimuli involves the interaction of physical, biological, and psychological factors.

· Signal Detection Theory predicts that signal detection of absolute thresholds vary.

Classes of events

· physical stimulus: matter or energy

· physiological response: pattern of neural activity

· sensory experience: subjective experience

Anatomy of the senses

· The stimulus: The sense organ: The receptors

· Audition: soundwaves: ear: hair cells

· Vision: lightwaves eye rods, cones

· gustation? olfaction? somatosensory?

Principles of sensation

· Receptors

· Sensory transduction 

· sensory energy converted to electrochemical signal

· Receptor Potential

· physical stimulus > receptor potential > action potential (= transduction)

Principles of sensation

· Sensory neurons

· receptor > sensory neuron > sensory path > thalamus > cortex   

Coding quality & quantity

· Soundwaves

·  quality: pitch 

· quantity: strong/weak

· lightwaves

· quality: color 

· chemicals: 

· quality: taste 

· quantity: concentration

The Code 

· Quality 

· Which receptors fire action potentials (e.g. frequency coding) 

· Quantity

· Number of action potentials (e.g. loudness coding)

· Hearing (audition)

· The physical stimulus: vibration of air; rarefication/compressions

· Described as a sound wave

· amplitude

· frequency: number of measured in Hertz; experienced as Pitch

· complexity

Audition

The stimulus & the sensation

· amplitude-loudness

· frequency-pitch

Functional organization of the human ear

· Outer ear (pinna, auditory canal, tympanic membrane)

· Middle ear (ossicles: hammer, anvil, stirrup)

· Inner ear (cochlea: round window, inner & outer duct, basilar membrane [hair cells], tectorial membrane, auditory neurons)

· Auditory tracts, thalamus (lateral geniculate), auditory cortex

Transduction

· hair cells (receptors) bend against tectorial when basilar moves

· bending hair cells creates receptor potential, release neurotransmitter, alter likelihood that auditory neuron  will fire

Coding

· Pitch- Place theory/Traveling wave theory

· coding quality

· sound waves travel on basilar membrane

· high frequency: peak of wave at proximal end (near oval window)

· low frequency: peak of wave at distal end (near auditory neurons/nerve)

· Loudness- # action potentials

Practical applications

· developing better hearing aids, designing work environments, efficient coding of sound for transmission,

· musical listening environments,computer sound generation, computer-based speech recognition and  synthesis.

Deafness

· Conduction: (loss of pressure magnification)

· outer and middle ear wax build up

· ruptured tympanic membrane

· rigid ossicles

· hearing aids

· Sensorineural (transduction deficit)

· inner ear (damage to cochlea, hair cells, auditory nerve)

· illness (infections, disease), loud sounds, aging

· damage to hair cells causes auditory nerve degeneration

· cochlear implants

Vision
· The stimulus & the sensation

· quality, wavelength = hue
· quantity, amplitude = brightness
Functional organization of the human eye
· Outer eye (sclera, cornea, lens, iris, pupil)
· Inner eye (retina, fovea, blind spot, rods & cones)

· Optic nerve, optic chiasm, thalamus, visual cortex, feature detectors
Color Detection

· Young-Helmholtz Trichromatic Theory: three receptors sensitive to a particular color: red, green, or blue

· Hering’s Opponent Process Theory: receptors can either be excited or inhibited to opposing colors: red v. green, yellow v. blue

· Color Constancy: color perception remains the same, even when the real sensation varies
· Transduction

· Rods and cones (receptors) fire when exposed to a certain light spectrum resulting in a chemical change

Sense of Smell and Taste
· Gustatory sense (taste)

· chemicals dissolvable in water

· taste buds contain the  taste receptor cells

· 4 primary tastes: sweet, sour, bitter, salty

· neural stimuli routed via thalamus to cortex

· Olfactory sense (smell)

· chemical that are airborn, dissolve in mucus

· olfactory receptor cells synapse directly with the olfactory bulb in the brain.

· Smell is needed to experience taste fully!

Touch, Pain, & the Kinesthetic System
· Touch

· sensory receptors in the skin

· warmth, cold, pressure, pain

· neural stimuli goes to the brain (somatosensory cortex) via the spinal cord

· Pain: a necessary evil!

· Fast an slow pathways via the thalamus

· pain signals can be blocked in spinal cord (Gate theory)

· endorphines: natural pain killers of the brain

· Kinesthetic system (body position)

· vestibular system = balance

· semicircular canals in the inner ear

Perception: interpret sensation 

· Visual perception: how do we perceive patterns and recognize objects?

Categories of mental processes

· bottom-up

· register and integrate sensory information

· top-down

· use pre-existing knowledge to interpret information

Model of the interaction between top-down and bottom-up

· bottom-up processes register stimulus features

· top-down processes use knowledge and expectancies to generate hypothesis about the object

· bottom-up processes integrate the sensory info to test the hypothesis

· top-down processes compare integrated features to information in memory to confirm the hypothesis

Conscious perception is holistic

· tendency to perceive whole patterns, objects, and scenes

· to ignore the smaller parts that compose them

· holistic perception contributes to top-down processing

Gestalt principles of perceptual grouping

· proximity

· similarity

· closure

· good continuation

· common movement

· good form

Figure and ground

· automatic tendency to divide a visual scene into figure (object) and ground (background)

· follows rules e.g circumscription

· the form that surrounds is the background

· can use mind to override

Perceptual set and effects of context

· Perceptual set: when stimuli offer a choice, what we see is what we expect to see

· context: influenced by our global understanding of the whole scene

Illusions deriving from context

· illusory contour

· powerful demonstration of top-down processing

· see something not present in the stimulus

· good form

· Feature detection & bottom-up analysis of stimulus input

· features->components->objects

· all visual objects are defined by a particular arrangements of components

· components are defined by features

· Depth Perception

· Monocular Cues:  require only one eye.  Examples include interposition, relative size, relative clarity, texture gradient, relative height, linear perspective, light & shadow

· Binocular Cues:  require both eyes.  Examples include retinal disparity and convergence

Consciousness

 Defining Consciousness

· levels of awareness 

· ranges from alert to unconscious 

· Electroencephalograph waves 

1. Evoked Potential: response measured by EEG 

2. beta (active mental state) 

3. alpha (relaxed mental state) 

4. theta (light sleep) 

5. delta (deep sleep) 

Sleep

1. It is both rhythmic & cyclical 

2. biological rhythms - physiological changes 

3. circadian rhythm - 24 hour cycles 

1. stages - 90 minute cycles 

2. about 5 cycles in 7-8 hours

3. 4 stages of sleep with different brain waves 

4. stage length vary with hours of sleep 

5. stages vary with age 

Stages of Sleep

1. Stage 1 

2. light sleep (theta waves) 

3. hallucinations 

4. muscle twitches, jerking 

5. replaced by REM sleep in later cycles of the night 

1. Stage 2 

2. sleep spindles 

3. mixed EEG activity 

4. brief transition into stage 3 sleep

1. Stage 3 

2. lasts a few minutes 

3. transition to deep sleep 

1. Stage 4 

2. deep sleep (delta waves) 

3. talking, walking, bedwetting 

4. decreases as night passes 

5. growth hormone produced by pituitary gland 

1. REM sleep 

2. replaces stage 1 after first cycle 

3. 25% of total sleep time 

4. increases with sleep time 

· REM sleep includes: 

· rapid eye movements 

· genital arousal 

· muscle relaxation/paralysis 

· dreams 

Theories Why We Sleep

1. Ecological/Circadian Rhythm 

2. sleep keeps us from risking harm and wasting energy during non-adapted time 

1. Repair/Restorative Theory

2. sleep is to restore and replenish the body 

3. production of growth hormone 

1. Neural Networking

2. Allows for rehearsal of activities

· Sleep is associated with specific neurotransmitters 

· Serotonin, 

· Norepinephrine, 

· Acetylcholine 

Sleep Disorders

· Insomnia: trouble falling/staying asleep 

· Narcolepsy: uncontrollable REM sleep 

· Sleep apnea : periods of stopping breathing 

· Night terrors: occurs during stage 4 sleep - not nightmares but panic attacks and are usually outgrown in early childhood

Theories of Dreaming

1. Psychoanalytic (Freudian) 

2. manifest vs latent content 

3. disguised "ID" impulses and wishes 

4. related to sex, aggression, and anxiety 

1. Problem-solving 

· brain works on daily living problems 

1. Activation-Synthesis 

2. cortex trying to make sense of neural activity 

3. random firing 

4. lacks inhibition of awake state 

Hypnosis & Meditation

1. Suggestibility & Relaxation 

2. differs from person to person 

1. Uses of hypnosis 

2. pain control/relief 

3. sensory distortions 

4. disinhibition 

5. amnesia 

1. Meditation 

2. physiological changes 

3. relaxation strategy 

Altering Consciousness with Drugs

1. Narcotics: morphine & heroin 

2. Treatment use: pain relief 

3. Effects: lethargy, slow mental functioning & motor reactions 

4. Problems: highly addictive w/severe withdrawal symptoms 

5. Dangers: overdose and health risks are high 

1. Sedatives: barbiturates (Seconal); Quaalude 

2. Treatment use: sleeping aid, anti-convulsant 

3. Effects: mood swings, lethargy, slow mental functioning 

4. Problems & Dangers: highly addictive, high overdose potential 

1. Stimulants: amphetamines, cocaine 

2. Treatment use: local anesthetic, hyperactivity 

3. Effects: increases energy, excitement, physiological responses, irritability, anxiety, aggression 

4. Problems & Dangers: high addiction and potential for overdose 

1. Hallucinogens: LSD, Mescaline, Psilocybin 

2. no medical usefulness 

3. increased anxiety and panic, delusions, hallucinations, psychotic thoughts 

4. not highly addictive or lethal in dosage 

1. Cannabis: marijuana, hashish, THC 

2. Treatment uses: glaucoma, cancer to reduce nausea 

3. Effect: mild euphoria and relaxation; enhanced awareness; perceptual disturbances 

4. Problems: dry mouth, slow motor functioning, ST memory loss 

5. no physical dependence or withdrawal or overdose 

1. Alcohol 

2. Treatment use: no medical uses 

3. Effect: impaired judgment, coordination, disinhibition 

4. Problems: highly physically addictive to many and lots of long-term physical problems

