General Psychology: Introduction and the Nervous System
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

INTRODUCTION
Definition: Psychology is a scientific study of human behavior and mental processes. 

Key words to remember:

SCIENCE: uses systematic methods to observe, describe, predict and explain behavior.

BEHAVIOR: everything we do that can be observed directly
MENTAL PROCESSES: thoughts, feelings and motives that can’t be observed directly

Brief History:

Two schools of thought or disciplines that created psychology: Philosophy + Natural Sciences = Psychology

Early Scientific Approaches:
1. Structuralism 
- attempts to discover basic elements of the human mind.
- uses introspection and self reports/senses to determine mental processes

Eg: eating a candy: was it sweet, bitter, sour etc?

2. Functionalism 
- emphasized the interaction between the mind and outside environment. 

- centers on the feelings and emotion.

Eg: eating candy: did it make you feel happy, sad, frustrated?

Modern Psychological Approaches

1. Behavioral Approach – scientific study of behavior and asserts that behavior is shaped by the environment (B.F. Skinner – rewards and punishment)

2. Psychodynamic App. – emphasizes the unconscious aspect of the mind. It also deals with the conflict between biological instincts and society’s demands. It also involves early family and childhood experiences.

3. Cognitive App. – focuses on the mental processes involved in knowing how we direct our attention, perception, how we remember, and how we think and solve problems

4. Behavioral Neuroscience App. – views understanding the brain and nervous system as the key in understanding behavior, thoughts and emotion
5. Evolutionary App, (one of the newest) – emphasis on the importance of functional purpose and adaptation in explaining why behaviors are formed, modified, survive
6. Socio-Cultural App. – uses social and cultural/traditional elements to explain behavior.

7. Other emerging movements

 * Humanistic movement: emphasis on a person’s capacity for personal growth, freedom to choose any destiny and other positive qualities.

 * Positive psychology: emphasis on the experiences that people value subjectively (happiness, hope, optimism), positive traits (capacity for love, talent, creativity) and positive group civic values (responsibility, tolerance, civility). This was brought about because psychology tend to always talk about the negatives or abnormalities
Keep in mind!
a. Psychology may seem to focus on the individual but human beings are profoundly social. How we treat others and vice versa affect our thoughts and emotions.
b. Theories can help understand behavior in general but there is still enormous individual variation. Psychology charts not only commonality but also individuality

c. One approach is not necessarily better than the others.
Psychology’s Scientific Method

Attitudes in the scientific approach:

Curiosity: leads to asking questions

Skepticism: leads to look for evidence to prove or disprove a supposed TRUTH. It also finds if the evidence is strong enough to be accepted as accurate/factual.

Objective: avoids bias by conduction research studies and employing decision making methods to prove what is the TRUTH
Critical thinking: extensive evaluation of the evidence presented

The Scientific Method:

Key words: 

THEORY – a broad idea or a set of closely related ideas that attempts to explain and predict observations

HYPOTHESIS – an idea that is testable prediction, often arrived at logically from a theory. An educated guess

SCIENTIFIC METHOD – a process of developing and testing theories. A step-by-step procedure that tried to find supporting evidence.

Steps in the scientific method

1. Conceptualize a Problem: you try to define the problem and create a particular dilemma

2. Operational Definition: objective description of how a research variable is going to be observed and measured. This helps in clarifying our concepts and ideas.

3. Collect Research Information/ Data Gathering

A. Participants: know who should be studied and those who will play a part in the study.

a. Population: entire group you want to study

b. Sample: subset of the population the investigator chose to study

c. Random Sampling/Random Sample: gives every member of the population an equal chance of being selected and participating in the study.

B. Research Methods: ways and means on how you would be able to find answers to your problems
a. Descriptive research: can not prove the relationship of some phenomena

 - Observation (laboratory and naturalistic)

 - Surveys and Interviews

 - Standardized Tests

 - Case Study/Case History

b. Correlation Research: describe the strength of the relationship between 2 or more events or characteristics. *

(note)correlation does NOT equal with CAUSATION
 - positive correlation

 - negative correlation

 - correlation coefficient  (+)1----- 0 ----- (-)1 
c. Experimental research: carefully regulated procedure where 1 or more factors believed to influence the behavior being studied are manipulated while holding other constant
 - Independent variables: can be manipulated independently

 - Dependent variables: changes in response to changes in the independent variable

 - Experimental group: a group whose experience is manipulated

 - Control group: treated like the experimental group excluding the manipulated variables

 - Random assignment: designate participants to E.G. /C.G by chance

Caution: experimenter bias and participant bias 

4. Analyzing and interpreting data: what does your data tell you?
a. Descriptive Statistics: mathematical procedure to describe and summarize sets of data meaningfully

 - measures of central tendency (a single number that tells you the overall characteristics of a data

 - mean/average (add all the scores and divide by the total number of scores)

 - median (score that falls directly in the middle or center)

 - mode (scores that occurs most often in the set of data)

b. Inferential Statistics: gives significance to your study

mathematical method used to draw conclusions about the data gathered

eg. .05 significance level or 95% confident that the study is true: the odds that the study is false is 5/100 times due to chance

NERVOUS SYSTEM
Body’s electrochemical communication circuitry, made up of billions of interconnected cells

Pathways of the nervous system

Sensory Input (Afferent Nerves) ( Integrated by the brain (Neural Networks) ( Motor Output (Efferent Nerves)
Divisions of the Nervous system

Central Nervous System 

Brain

Spinal cord

Peripheral Nervous System

 - Somatic Nervous System (voluntary movements)

 - Autonomic Nervous System (involuntary movements)

 - Sympathetic Nervous System (arouses/excites the body)

 - Parasympathetic Nervous System (relaxes or calms the body)
Cell structure: Neuron (nerve cells that handle the process of information

( Cell Body: contains the nucleus and it is responsible for the growth, maintenance, development of the cell

( Dendrites: receives information form other neurons towards the cell body

( Axons: carries information towards other neuron away from the cell body

( Terminal buttons: found in the ends of the axons. Contains synaptic vesicles that have neurotransmitters

Neurotransmitters: they either stimulate/excite other neurons to fire or they inhibit them or both. There are more than 50 neurotransmitters found in the human body. Drugs that interfere with neuro transmitters are called agonist (drugs that increase or mimics the neurotransmitters) and antagonist (those that blocks the effects of the transmitters) 
a. Acetylcholine (Ach)
simulates firing of neuron

involved in the action of muscles, learning and memory

found in the CNS and PNS

eg: venom/poison of a black widow = stimulates to make spasms

poison dart/tranquilizers = blocks the receptors for Ach, paralyzing the person

nicotine = stimulates the receptors

Alzheimer’s disease (Ach deficient)

b. GABA (gamma aminobutyric acid)

found in the CNS (1/3 of the brains synapse)

keeps many neurons from firing

controls the preciseness of the signals carried from 1 neuron to the other

low level of GABA = anxiety 

valium increases inhibiting effect of GABA

c. Norepenipherine
usually inhibits firing of neurons BUT excites the heart muscles, intestines etc.
eg: stress stimulates the release norepenipherine

controls alertness
Too little of norepenipherine = depression; too much = manic states

d. Dopamine
mainly inhibits
helps control voluntary movement

affects sleep, mood, attention and learning

eg. Stimulants like cocaine/amphetamines produce excitement, alertness, decreased fatigue and increased motor activity

e. Serotonin
also inhibits
regulates sleep, mood, attention and learning

regulates sleep and wakefulness w/ acetylcholine and norepinepherine

low level of serotonin is associated with depression

PROZAC (antidepressant) increase the brain levels of serotonin

f. Endorphin 
natural opiate

stimulates other neurons

protects the body from pain and elevates pleasure

eg. morphine - anesthesia 

Levels of Organization of the Brain
I. Hindbrain
a. Medulla

When the spinal cord enters the skull

Controls breathing

Regulates reflexes

Allows us to maintain an upright

b. Cerebellum

rear of hindbrain, just above the medulla

rounded structure that are important in motor coordination

ex. Arm and leg movement.: playing the piano, playing 

c. Pons

-bridge in the hindbrain

contains several fibers involved in sleep and arousal

2. Midbrain
located in between the hindbrain and forebrain

contains several nerve fibers that ascend and descend to connect higher and lower portions of the brain.

Relays information between the brain and eyes & ears.

Linked to our ability to attend to an object visually

a. Reticular Formation

collection of neurons involved in stereotyped patterns of behavior eg. Walking, sleep, turning to attend to a sudden noise.

b. Brain Stem.
-includes most of the hindbrain and midbrain (except the cerebellum)

- Connects the spinal cord until the reticular formation

- Most ancient part of the brain (500 Million yrs”)

- Clumps of cells that determine alertness and regulates basic survival functions ex. Breathing, heart beat, blood pressure.

3. Forebrain:

highest level of the human brain

a. Limbic System
-loosely connected of structures under the cerebral cortex

-important in memory and emotion 

a.1. Amygdala (Latin for “almond” shape)
located at the base of the temporal lobe
involved in the discrimination of objects necessary for survival
Ex  food, mates ,social rivals
neurons in the amygdala fires selectively to such stimuli
involved in emotional awareness and expression

DAMAGE: eat, fight or mates with inappropriate objects

a.2. Hippocampus
role in storage of memories

DAMAGE: Individuals do not retain new conscious memories after the damage 

(note) Memories are not stored in the limbic system but determine what information should have a lasting neural trace in the cortex.

b. Thalamus
located on top of the brain stem in the central core of the brain.

sorts information and send it to the appropriate places in the forebrain for further information and integration

involved in sense receptors
also involved in sleep and wakefulness  (with reticular formation)

Ex. cerebellum-(thalamus(motor area (cerebral cortex)

c. Basal Ganglia

located above the thalamus, under the cerebral cortex
clusters of neurons

works with the cerebellum and cerebral cortex to control and coordinate voluntary movement

enables for habitual behavior


Ex. riding a bicycle, driving

DAMAGE: can cause unwanted movements


Ex. jerking of limbs

Or too little movement


Ex. like Parkinson’s disease
d. Hypothalamus 

small forebrain structure below the thalamus

monitors three pleasurable activities:

1. eating

2. drinking
3. sex
involved in emotion, stress, rewards

sensitive to change in blood & neural output

Ex. Blood 1-2c = skin/sweat glands have circulation

- Emotional State & Stress: How people handle stress

e. Cerebral cortex

highest region in the forebrain

most recently developed 

involved in highest mental function: thinking/planning 
convoluted 

f. Lobes

f.1. Occipital lobe

- back of the head 

- responds to visual stimulus 

- connect to process info. On visual stimuli 

        ex. Color, shape, motion

Damage may cause blindness

f.2. Temporal lobe

- part of cerebral cortex above the ears

- involved in hearing, language, processing & memory

- connected to the limbic system

Damage: cannot retain experiences to long term memory

f.3. Frontal lobe

found in the cerebral cortex behind the for brain

involved in control of voluntary muscles, intelligence and personality

eg. Phineas Gage (Sept 13, 1848) prefrontal cortex (responsible for planning and monitoring/organizing thinking) was damaged.
f.4. Parietal lobe

located on top of the rear head

involved in registration of spatial location, attention and motor cortex

eg. Judging how far the buildings are

g. Cortexes

- Visual Cortex: vision and sight

- Auditory Cortex: hearing and sound

- Prefrontal Cortex: planning, reasoning

- Motor Cortex: voluntary movement

- Somatosensory: body sensation
- Association Cortices/Association Areas: 

comprises 75% of the cerebral cortex and integrates information among the other cortex
(note) a damage to a specific part does not result in specific loss of a function (except for the language areas)
eg: 
Broca’s Area which is involved in speech production


Wernicke’s Area which is involved in comprehending language.

* Cerebral Hemispheres: Roger Sperry (1974) had an epileptic patient called ‘W.J.’ created the split brain theory:
	Left
	Right

	Connected by the Corpus Callosum

	Receives information from the right side of the body
	Receives information from the left side of the body

	Speech & grammar
	Appropriate use of language

	Logic, mathematics
	Processes non-verbal info.

	Processes verbal information
	Spatial reasoning, visual recognition, and emotional recognition


