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2-1: Why are Psychologists Concerned with Human Behavior?
Everything we do, every idea, every mood is a biological happening. Without the body, we would be nothing at all. People often think of psychology and biology as two different streams, but it is very important to think of them as the same thing, as psychology is a biological science.
The biology of the mind has come very far in the last few centuries. In the early 1800’s, phrenology, the study of bumps on the skull was proposed. Although this idea proved incorrect, it led the way for Localization of Function, the idea that different areas of the brain are associated with different functions
Neural Communication
All brains follow the same basic principles. This allows researchers to study on relatively simple organisms such as squids or sea slugs to find out how our own brain operates. Though the human brain is much more complex than the brains of these simple organisms, they all follow the same principles.
2-2: Neurons –What are neurons and how do they transmit information?
The basic building block of the mind is the Neuron, or the nerve cell. Neurons allow for communication between the brain and muscles, as well as thoughts and moods, but how do they work? How do they communicate? There are various types of neurons, but they all have the same basic structure.
Soma: The cell body of a neuron. This provides everything and anything that a neuron needs to function properly. It provides the cell with nutrients and expels waste.
Dendrites: The neuron’s bushy, branching extensions that serve two main purposes. 1) To increase the surface area of the neuron. 2) To receive information from other neurons
Axon: A tail-like extension that passes messages between neurons by carrying the action potential.
Terminal Buttons or Axon Terminals: Nodes at the end of the axon that release neurotransmitters
Myelin Sheath: A fatty tissue that acts as insulation for the axon. The myelin sheath helps amplify the action potential of a neuron. The myelin sheath gets laid down until about age 25. Neural efficiency, judgement, and self-control grow in that time. If the myelin sheath somehow gets destroyed, multiple sclerosis is the result. Communication to the muscles slow down, with eventual loss of muscle control
Synapse: Location where the neurons meet to communicate
Synaptic Cleft: The gap between two neurons at the synapse
Even though all neurons follow this basic structure, there are three different types of neurons, each with their own specialized job
Sensory Neurons: These neurons gather information from the outside world, and relay the information to the sensory areas of the brain
Motor Neurons: These neurons carry out information to the muscles, allowing for movement
Interneurons: These neurons, which are only found in the central nervous system, have the most complex job out of all of the different types of neurons. They analyze, organize, and integrate information, and there are billions of them.
Neurons transmit messages when stimulated by signals from our senses or when triggered by chemical signals from neighbouring neurons. In response, a neuron fires an impulse, called the Action Potential – a brief electrical charge that travels down a neuron, but what exactly is this?
In a neuron, there are dissolved ions inside the soma, and outside. These are primarily Na+, Cl- and K+ ions. Although they are both found inside and out, they are in different concentrations depending on what is happening with the neuron. Depending on what is happening with the neuron, these chemicals may have to pass through the Cell Membrane. The cell membrane is porous, and selectively permeable. Meaning that water and chemicals can diffuse in and out, but they cannot go as they please. There are rules and regulations that they must follow.
This is the concentrations of chemicals when a neuron is at rest
	Inside
	Outside

	More K+
More Negative than outside
	More Na+
More Positive than Inside


This imbalance leads to an electrical charge of -70mV, causing the membrane to become polarized.
Even when a neuron is at rest, it is still receiving messages. These messages will change the concentration of ions, and change the overall charge of the membrane. There are two different types of messages that neurons receive that will change the concentration of ions.
Inhibitory: These messages tell the neurons not to fire. This message will increase the amount of negative ions, causing the membrane to hyperpolarize to -76mV. The more negative a membrane, the less likely it is to fire.
Excitatory: These messages tell the neuron to fire. Na+ ions will diffuse into the cell, increasing the number of positive ions inside the cell. This causes the membrane to depolarize to -63mV. The more positive the charge, the more likely it is to fire.
When will a neuron fire? A neuron will fire when it reaches its threshold of excitement, which is about -50 mV. Large numbers of Na+ ions will rush into the cell and depolarizes the membrane. This change in charge causes another axon channel to open, and then another, like a domino effect. This is the action potential. After a neuron fires, it will go into a Refractory Period, where it is not possible for a neuron to fire. During this period, Sodium-Potassium Pumps actively pump Na+ out and K+ in to repolarize the membrane to -70mV. 
2-3: How Neurons Communicate: How do nerve cells communicate with other nerve cells?
Neurons interweave so intricately that it was once believed that the axon of one nerve cell fused with the dendrites of another to form an uninterrupted fabric of communication. However this was proven incorrect, as it was noticed that neural messages taking an unexpectedly long time to travel a neural pathway, inferring that there was a brief interruption in the transmission. This extremely tiny meeting point between neurons is called the Synapse. If there is a gap between neurons, how do they convey information to each other? That is the work of Neurotransmitters: chemical messengers that cross the synaptic gaps between neurons. When an action potential reaches the terminal buttons of an axon found on a Pre Synaptic Neuron, it causes the Synaptic Vesicles, “bags” that contain neurotransmitters, of a neuron to burst open, releasing neurotransmitters into the synapse. The neurotransmitters attach themselves to receptors that are found on the dendrites of a Post Synaptic Neuron and deliver their message.
The Fate of a Neurotransmitter: After a neurotransmitter has delivered its message, it detaches itself from the receptor, and suffers one of two fates:
Reuptake: The neurotransmitter goes back to the neuron that released it. This is a form of recycling.
Degradation: Specialized enzymes will deactivate the neurotransmitter.
If a neurotransmitter is not degraded or taken back, it will deliver its message indefinitely and overstimulate or overinhibit the nervous system.
2-4: How Neurotransmitters Influence us: How do neurotransmitters influence behavior, and how do drugs and other chemicals affect neurotransmission?
Neurotransmitters have a profound impact on behavior and feelings. Specific neurotransmitters may affect specific behaviors and emotions 














Some Neurotransmitters and Their Functions:
	Neurotransmitter
	Function
	Example of Malfunctions

	Acetylcholine (ACh)
	Enables muscles action, learning and memory
	With Alzheimer’s, ACh producing neurons deteriorate

	Dopamine
	Influences movement, learning, attention, and emotion
	Oversupply linked to schizophrenia, undersupply linked to tremors and decreased mobility in Parkinson’s disease 

	Serotonin
	Affects mood, hunger, sleep, and arousal
	Undersupply linked to depression. Some antidepressant drugs raise serotonin levels

	Norepinephrine
	Helps control Alertness and arousal
	Undersupply can depress mood.

	GABA (Gamma-amiobutyric acid)
	A major inhibitory neurotransmitter 
	Undersupply linked to seizures, tremors, and insomnia

	Glutamate
	A major excitatory neurotransmitter involved in memory
	Oversupply can overstimulate the brain, producing migraines or seizures



How Drugs and Other Chemicals Alter Neurotransmission: All chemicals that affect the brain produce their effects in the synapse. 
Inhibit: Blocks or reduces significance of a neurotransmitter 
Facilitate: Aids in the release of a neurotransmitter.
Drugs can be either Agonists or Antagonists.
Agonist: Mimics the effect of a neurotransmitter, enhances the effects, or facilitates the release of a neurotransmitter
Antagonist: Binds to receptors, but blocks the neurotransmitters functioning. Antagonists are similar enough to neurotransmitters to bind to receptors, but not similar enough to produce their effects.
2-5: The Nervous System: What are the functions of the nervous system’s main divisions, and what are the three main types of neurons?
The nervous system is responsible for taking information from the world, making decisions, and sending information back to the body’s tissues. The brain and spinal cord form the Central Nervous System, which is the body’s decision maker. The Peripheral Nervous System is responsible for gathering information and for transmitting central nervous system information to other body parts.
The Peripheral Nervous System: This system connects the body to the CNS, and vice versa. There are to components to the peripheral nervous system.
Somatic Nervous System: Enables voluntary control of skeletal muscles and collects information from senses via sensory neurons and relays that information to the central nervous system.
Autonomic Nervous System: Controls glands and the muscles of the internal organs. The ANS is responsible for the rhythmic beating of the heart, glandular activity, and digestion. The ANS serves two important, basic functions:
Sympathetic Nervous System: Enables, arouses, and mobilizes the body’s resources to that the body can take action. This is also known as the “fight-or-flight” response.
Parasympathetic Nervous System: Calms the body and helps to conserve energy. Also helps the body regenerate.
These two systems work together to help ensure that the body stays at a steady internal state. 
2-6: The Endocrine System: How does the endocrine system transmit information and interact with the nervous system?
The endocrine system is a communication network of glands. These glands secrete Hormones, chemical messengers, into the blood stream that deliver messages throughout the body.
Hormones are much like neurotransmitters; however they are much slower as they travel in the bloodstream. Due to this, the effects of endocrine messages often outlast those of neural messages.
Adrenal glands: A pair of glands that sit above the kidneys. These glands secrete epinephrine and norepinephrine that help arouse the body in time of stress.
Pituitary gland: The master gland. Controlled by the hypothalamus, this gland regulates growth and controls other glands in the endocrine system. The pituitary gland produces oxytocin, a hormone that enables birth contractions, milk flow during nursing, and orgasm
There are three different types of hormones that the endocrine system produces
Stress hormones: These are hormones that are released when the body becomes stressed.
Reproductive hormones: Hormones that are produced by the body’s reproductive system. Ex. Testosterone, estrogen
Homeostatic hormones: Hormones that help maintain homeostasis. Ex. Insulin
The endocrine system and the nervous system are separate, but are always in a constant state of interaction. The nervous system controls the endocrine system, and the endocrine system affects the nervous system with the hormones that it produces.
The Brain: The brain is the control centre of the body. It enables the mind –thinking, seeing, hearing, smelling, feeling, remembering etc. But how and where are the mind’s functions tied to the brain?
2-7: Tools of Discovery: How do neuroscientists study the brain’s connections to behavior and the mind?
Back in the day, there was no sophisticated way to tangibly analyze the brain. The technology just wasn’t there. The only way to look at a brain was through Clinical observation: somebody had a brain injury, and they were studied and observed. The damaged area shed some light on what function that area originally had. As time and technology progressed, more and more sophisticated methods of observing the brain were formed.
Surgical brain manipulation: This procedure is when the brain is cut open, and things are observed
Chemical brain manipulation: The brain is injected with chemicals, and the results are observed
Electrical brain manipulation: The brain is stimulated by a weak electric current by electrode implanted on the brain. The results are then observed
Magnetic brain manipulation: The brain is exposed to a strong magnetic field. This can be used to treat certain areas of depression
Optogenetics: Genetically engineered neurons respond to light stimulus. The light can be directed to the area that you want to study
EEG (electroencephalogram): an amplified recording of the waves of electrical activity that sweep across the brain’s surface. These waves are measured by electrodes placed on the scalp.
CT or CAT scan: A sophisticated x-ray machine. This machine takes many images in rapid succession from multiple angles, and a computer puts them together to show the structure of the brain.
MRI: A technique that uses magnetic fields and radio waves to produce computer-generated images of soft tissue
fMRI: A technique for revealing bloodflow, and therefore brain activity. Powerful magnets track the activity of oxygenated blood in the brain: the more active, the more oxygen used. This method allows for the observation of the brain in action.
PET (positron emission tomography) scan: A visual display of brain activity that detects where a radioactive form of glucose goes when the brain performs a given task. An area of the brain with high activity will consume higher levels of glucose. 
2-8: Older Brain Structures: What structures make up the brainstem, and what are the functions of the brainstem, thalamus, and cerebellum?
Brainstem: The oldest structure of the brain. The brainstem begins where the spinal cord swells slightly after entering the skull. This swelling is called the medulla, which regulates heartbeat and breathing. No higher brain function is required to regulate these. The brain stem does it all on its own
Thalamus: This structure sits atop the brainstem, and acts as a sensory switchboard. The thalamus relays sensory information (minus smell) to higher brain areas. The thalamus also receives some of the higher brain area’s replies and relays them to lower brain areas such as the medulla and the cerebellum.
Reticular Formation: Finger-shaped network of neurons that extend from the spinal cord into the thalamus. The reticular formation enables and controls arousal, awareness, consciousness and sleep.
Cerebellum: Extending from the rear of the brainstem, this formation is also known as the “little brain”. The cerebellum controls balance, muscle tone, voluntary movements, and motor skills that eventually become habitual. The cerebellum is also linked to memory and learning. It also helps judge time, modulate emotions and discriminate sounds and textures.
2-9: The Limbic System: What are the limbic system’s structures and functions?
The limbic system: This system located below the central hemispheres is associated with emotions and drives. There are three parts to the limbic system: the amygdala, hypothalamus, and the hippocampus.
Amygdala: This area of the limbic system is associated with anger and fear. The amygdala processes information about dangerous stimuli, and will detect threatening stimuli, despite being unconscious to it.
Hypothalamus: This tiny limbic structure sits below the thalamus has several extremely important functions. The hypothalamus controls essential drives, such as hunger, sex, thirst etc. It governs the endocrine system, as it controls the pituitary gland, and is linked to emotion and reward/pleasure centres in the brain.
2-10: The Cerebral Cortex: What are the functions of the various cerebral cortex regions?
The cerebral cortex is the ultimate control and information processing center. The cerebral cortex contains 20 to 23 billion nerve cells, which are supported by Glia Cells: cells that support and nourish nerve cells. It is also thought that they may play a role in learning.
The cerebral cortex is separated into two hemispheres connected by the Corpus Callosum: a bundle of nerves that allows for the communication between the two hemispheres. Each hemisphere is separated into four lobes
Frontal Lobes: Located just behind the forehead, these lobes are involved in speaking, muscle movements, and making plans and judgements
Parietal Lobes: Located at the top of the cortex towards the rear, these lobes receive sensory information for touch and bodily position.
Occipital Lobes: Located the back of the head, these lobes receive visual information
Temporal Lobes: Located roughly above the ears, these lobes receive auditory information, each area receiving information primarily from the opposite ear.
Each lobe has a Primary and Association Areas of the brain. These process either sensory or motor information
Primary Visual Cortex: Processes visual information and is located in the occipital lobes
Primary Auditory Cortex: Processes auditory information and is located in the temporal lobes
Primary Motor Cortex: Processes motor information related to voluntary movements. Located in the frontal lobes, the right motor cortex controls the left side of the body, and the left motor cortex is located at the right side of the body. Adjacent body parts are serviced by areas in the motor cortex that are adjacent to each other, and the size of a body part has nothing to do with the size of the area that the brain will devote to it.
Primary Sensory Cortex: Located in the parietal lobes, this area receives and processes information from skin, muscles, joints, and tendons. It also processes information about touch, temperature, pressure, pain, and the location of body parts and their position. Just like the motor cortex, the left side services the right side of the body, and the right side services the left.
Association Area: Areas of the cerebral cortex that are not involved with primary motor or sensory functions; rather, they are involved with higher mental functions such as learning, remembering, thinking, and speaking.


2-11: The Brain’s Plasticity: To what extent can a damaged brain reorganize itself, and what is neurogenesis?  
It was once thought that once the brain reached adult size, the brain would not change except by disease. This is not the case. The brain is changeable, modifiable and malleable in two ways
Functional Plasticity: The brain’s ability to reorganize itself following damage and/or injury. The brain has the ability to shift the function of damaged areas to undamaged areas of the brain.
Structural Plasticity: The brain’s ability to change as a result of experience.
Neurogenesis: The ability for the brain to create new neurons into adulthood and even late adulthood. New neurons are made in the hippocampus
2-12: Our Divided Brain: what do split brains reveal about the functions of our two brain hemispheres?
In 1961, doctors decided to split the corpus callosum of patients suffering from severe epilepsy. This cured the patients of their epilepsy with rather successful results. Their personalities and intellect were not affected however there were different repercussions of this surgery.
Since the corpus callosum was severed, the two hemispheres of the brain could no longer communicate with each other. For example, if a word “face” is flashed to the right hemisphere of a split brained patient, when asked what he saw he would say nothing, as speech is processed in the left hemisphere. However when asked to draw the picture with his left hand, he would be able to. This lead to the study of:
Functional Asymmetry: Association areas in the left and right hemisphere might have different abilities and functions































Chapter 3: Consciousness and the Two-Track Mind
3.1: Defining Consciousness

Consciousness: Our awareness of ourselves and our environment. It allows us to assemble information from many sources as we reflect on our past and plan for our future, and focuses our attention when we learn a complex concept or behavior.
Consciousness helps us act in our long-term interests rather than seeking short term pleasure and avoiding pain. Consciousness also promotes our survival by anticipating how we seem to others and helping us read their minds.

3.2: The Biology of Consciousness
Cognitive Neuroscience: The interdisciplinary study of brain activity linked with our mental processes.
Marvin Minsky: “The mind is what the brain does.” But we have no idea how it does it.
Cognitive Neuroscientists are taking the first step by relating specific brain states to conscious experiences. A 23 year old vegetative woman with no outward signs of conscious awareness was asked questions regarding to playing tennis while in an fMRI. These scans revealed that the areas normally associated with arm and leg movement were active. 
Disagreement: One view of sees conscious experiences as produced by the synchronized activity across the brain. If a stimulus activates enough brain-wide coordinated neural activity- with strong signals in one brain area triggering activity elsewhere, it crosses a threshold for consciousness.

Dual Processing: The Two Track Mind
Most of our information is processed unconsciously. For example: If we see a plane flying overhead, we are consciously aware that the plane exists. However, we are unconscious to the processing of the planes shape, colour, size etc. Perception, memory, thinking, language and attitudes all operate on two levels, a conscious and deliberate “high road” and an unconscious, automatic “low road”. This duality of thought is called Dual Processing.
A prominent example of dual processing is the idea of blindsight
Blindsight: a condition where a person can respond to a visual stimulus without consciously experiencing it. How is this possible?
	The eye sends visual information to different areas of the brain which support different tasks. For someone with blindsight, areas of the brain responsible for grasping, reaching for and navigating objects function as normal, however areas in the brain responsible for consciously recognizing objects is damaged.

3.3: Selective Attention
Selective attention: The focusing of conscious awareness on a particular stimulus. Our five senses take in 11,000,000 bits of information each second, yet we can only process 40. Our unconscious track takes care of the other bits of information. We are unconscious to most of the things that our mind processes, such as the feeling of clothes against the body, or how our tongue sits in our mouths. Since we cannot possibly focus on all of these different stimuli at once, we can switch our attention, and the unconscious mind does the rest.
Example: Truckers who texted while driving were at a 23 times greater risk of collision. This is because they cannot consciously focus on texting and driving at the same time.
Selective Inattention:
Inattentional blindness: Failing to see visible objects when our attention is focused elsewhere. Example: In a test, subjects watched people playing basketball and were asked to push a button whenever somebody in a white shirt passed a ball. So focused on the people playing basketball, they were completely blind to a lady walking past with an umbrella. Our conscious mind is only one place at a time.
Change Blindness: Failing to notice changes in the environment. For example: One picture flashes, a distraction takes place, and then a very similar picture is presented, but with minute differences. Most people will be completely oblivious to the changes in the scenery.

Biological Rhythms and Sleep
3.4: Circadian Rhythm
Our bodies roughly synchronize with the 24 hour cycle of day and night by an internal biological clock known as the Circadian Rhythm.
Body temperature rises in the morning, peaks during the day, dips during the afternoon and begins to drop in the evening. Thinking is sharpest and memory most accurate when we are at our daily peak in circadian arousal.
3.5 Sleep Stages:
Every 90 minutes, we cycle through four distinct sleep stages.
REM sleep: Rapid eye movement sleep, a recurring sleep stage during which vivid dreams commonly occur.
Alpha waves: The relatively slow brain waves of a relaxed, awake states
Four Stages of sleep:

Non- REM stage 1: Marked by slow breathing and irregular brain waves. In this stage, you may experience hallucinations, sensory experiences that occur without a sensory stimulus.

NREM-2 sleep. Marked by periodic sleep spindles – Bursts of rapid, rhythmic brain wave activity.

NREM-3  sleep: Deep sleep. During this slow wave sleep, which lasts about 30 minutes, the brain emits large, slow delta waves and it is very difficult to be awoken.

REM Sleep: After an hour after you fall asleep, you return to your initial sleep dive. Returning through NREM-2, the body enters REM sleep. For about 10 minutes, brain waves become rapid and saw toothed, just like the NREM -1 sleep. In REM sleep, heart rate rises, breathing becomes rapid and irregular, and every half minute the eyes dart around in momentary bursts of activity behind the lids.
The brain’s motor cortex is active during REM sleep, but the brainstem blocks it’s messages. This results in essential paralysis, and it is very difficult to be woken up
	The sleep cycle repeats itself about every 90 minutes. As the night wears on, deep NREM-3 sleep grows shorter and eventually disappears, and the REM and NREM-2 sleep periods get longer.

 3.6 What affects our sleep patterns?
	There are many factors that influence sleep patterns. The main influences are age, genetic makeup and culture.
	Bright morning light tweaks the circadian clock by activating light sensitive retinal proteins. These proteins control the circadian clock by triggering signals to the brain’s suprachiasmic nucleus (SCN) – a pair of grain-of-rice sized, 10,000 cell clusters in the hypothalamus. SCN causes the brain to decrease its production of the sleep inducing hormone melatonin in the morning, and to increase it in the evening. Because of this, being bathed in light disrupts our biological clock.

3.7 Sleep Theories
Scientists believe that sleep evolved for five reasons.
1: Sleep Protects. Nighttime poses danger. You can’t see as well, so it is thought sleep developed as a way to protect human ancestors from the unknowns and dangers of night
2: Sleep helps us recuperate: Sleep helps restore and repair brain tissue.
3: Sleep helps restore and rebuild our fading memories of the day’s experiences: Sleep consolidates memories. It strengthens and stabilizes neural memory traces. Tasks are better recalled after a night’s sleep
4: Sleep feeds creative thinking: A good night’s sleep gives a boost to thinking and learning.
5: Sleep supports growth: During sleep, the pituitary gland releases a growth hormone. This hormone is essential for muscle development.

3.8 Sleep Deprivation and Sleep Disorders 
Effects of Sleep Loss
People who suffer from sleep deprivation feel more depressed, experience a lack of energy, and overall have a lower quality of living than those who get adequate sleep.
	Sleep loss is a predictor of depression. Researchers found that people who slept 5 or fewer hours a night had a 71% higher risk of depression.
	Sleep loss can also lead to weight gain. Sleep deprivation increases ghrelin, a hunger arousing hormone, and decreases leptin, a hunger suppressant.
Major Sleep Disorders:
Insomnia: Recurring problems in falling and staying asleep
Narcolepsy: A sleep disorder characterized by uncontrollable sleep attacks. The sufferer may lapse directly into REM sleep, often at inopportune times.
3.10 Why We Dream: Dream theorists have proposed several reasons why we might dream. These include:
To satisfy our own wishes: Freud proposed that dreams provide a psychic safety valve that discharges otherwise unacceptable feelings. Freud viewed a dream’s manifest content (the remembered story of a dream) as a censored, symbolic version of its latent content (the underlying meaning of a dream)
To file away memories: It is proposed that dreams may help sift, sort, and fix the day’s experiences in our memory.
To develop and preserve natural pathways: It is possible that dreams, or the brain activity associated with REM sleep, serve a physiological function, providing the sleeping brain with periodic stimulation.
To make sense of neutral static: Other theories propose that dreams erupt from neutral activation spreading upwards from the brainstem. According to one version, dreams are the brain’s attempt to make sense of random neural activity.
To reflect cognitive development: Dreams are a part of the brain’s maturation and cognitive development.


















Dream Theories 
	Theory
	Explanation
	Critical Considerations

	Freud’s Wish-Fulfilment
	Dreams provide a “psychic safety valve, expressing otherwise unacceptable feelings. Contain remembered content (Manifest) and underlying latent content
	Lacks any scientific support. Dreams may be interpreted in multiple ways

	Information Processing
	Dreams help us sort out the day’s events and consolidate our memories
	But why do we sometimes dream about things that we haven’t yet experienced?

	Physiological Function
	Regular brains stimulation from REM sleep may help develop and preserve neural pathways
	Does not explain why we experience meaningful dreams


	Neural Activation
	REM sleep triggers neural activity that evokes random visual memories, which our sleeping brain weaves into stories
	The individual’s brain is weaving the stories, which still tells us something about the dreamer

	Cognitive Development
	Dream content reflects dreamer’s cognitive development –their knowledge and understanding
	Does not address the neuroscience of dreams.




REM Rebound: The tendency for REM sleep to increase following REM sleep deprivation.



3.11: Hypnosis
What is hypnosis:  A social interaction which one person suggests to another person that certain perceptions, feelings, thoughts, or behaviors will spontaneously occur.
Suggestions: What a hypnotist tells someone that is being hypnotized. Ex: A yellow flower is actually a blue flower
Posthypnotic Suggestion: Suggestion made during hypnosis, and a person will carry it out later.
Posthypnotic Amnesia: Suggestion that the subject will forget facts.

Frequently Asked Questions About Hypnosis:
Can anyone be hypnotized? Everyone can be hypnotized to some extent. Some people are more hypnotizable that others. Ability to be hypnotized is not related to gullibility, imagination and mental illness.
Can hypnosis enhance recall of forgotten events? 60 years of memory research tells us that hypnosis cannot help with the recall of forgotten events. Only some of our memories and our experiences are stored permanantly in the brain, and we might be unable to retrieve some memories that we have stored
Can hypnosis force people to act against their will? Absolutely not.
Can hypnosis help peple heal or relieve pain? Studies have shown that hypnosis, in combination with psychotherapy can help with obesity, asthma, warts and in fact relieve pain, which is known as hypnotic analgesia. 

3.12: Explaining the Hypnotized State
The Nature of Hypnosis: There are two theories related to the nature of hypnosis:
1: Dissociation theories: Hypnosis is an altered state of consciousness. The brain splits into two streams of consciousness. One stream is being hypnotized and one remains the same.
2: Socio-cognitive theories: The theory that there is nothing special about hypnosis, and what happens under the influence of hypnosis happens in everyday life.

Drugs and Consciousness:

3-13: Tolerance, Dependence and Addiction
Psychoactive Drug: Chemicals that change perceptions and moods
Tolerance (aka Neuroadaptation): The diminishing effect with regular use of the same dose of a drug, requiring the user to take larger and larger doses before experiencing the drug’s effect.
Addiction: Compulsive drug craving and use, despite adverse consequences. Once a person is addicted to a substance, abruptly stopping the use of that substance may lead to Withdrawal: The discomfort and distress that follows discontinuing the use of an addictive drug. Withdrawal symptoms can indicate that a person is Physically Dependant, meaning the drug user experiences severe discomfort when a person stops using a drug. Some people can also become Psychologically Dependant on a substance. This is a psychological need to use the drug, such as to relieve negative emotions.
Types of Psychoactive Drugs
Depressants: Drugs that reduce neural activity and slow body functions
Alcohol: Contrary to popular belief, alcohol is in fact a depressant at ALL doses. Alcohol affects every part of the body, and severely affects the brain. In small doses, alcohol relaxes the user by slowing sympathetic nervous system activity. Medium doses further increases impaired judgement, leads to slurred speech and reduces coordination time. High doses result in vomiting, breathing difficulties and death. Alcohol also disrupts memory function, as alcohol suppresses REM sleep, which helps fix the day’s events into permanent memory.
	Alcohol is a GABA agonist, a glutamate antagonist, and a dopamine and endorphin agonist.
Barbiturates: Like alcohol, barbiturates depress the nervous system. In large doses, they can impair memory and judgement. If combined with alcohol, the effects can be lethal. 
Opiates: Also depress the nervous system. Opiates mimic endorphins and attach to endorphin receptors in the brain. They are a GABA antagonist and dopamine agonists. After prolonged use of opiates, the body will stop producing its own endorphins. Endorphins are natural pain-killing neurotransmitters. Since the body can no longer produce them, opiate abusers start taking more and more of the substance to cope.
Stimulants: Drugs that excite neural activity and speed up bodily functions
Nicotine: Powerfully addictive stimulant, and the drug found in tobacco products. Nicotine causes the release of many neurotransmitters.  Epinephrine and norepinephrine diminish appetite and boost alertness and mental efficiency. Dopamine and opioids calm anxiety and reduce sensitivity to pain. This is what keeps people smoking.
Cocaine: Another powerfully addictive stimulant that produces an effect of intense euphoria, energy, and mental clarity. Cocaine blocks the reuptake of norepinephrine, serotonin and dopamine. This eventually depletes the brain’s supply, leaving the user horribly depressed after the initial high has worn off.
Methamphetamine: Meth triggers the release of dopamine, which stimulates brain cells that enhance energy and mood. With prolonged use, meth users may experience a reduction in baseline dopamine levels, leaving the user depressed
Ecstasy: This powerful stimulant and mild hallucinogen causes euphoria, increases energy, and increases the feeling of connectedness. However, it increases body temperature, leads to paranoia, nausea, confusion, and possibly death. Long term effects of MDMA use include sleep disturbances, cognitive impairment, and weakened immune system. With continued use of MDMA, there is risk of serious damage to serotonin producers, leading to a permanently depressed mood.
Hallucinogens: Psychedelic drugs that distort perceptions and evoke sensory images with the absence of sensory input.
LSD: This synthetic hallucinogen produces profound emotional effects as well as distorted perceptions. It strongly distorts sensations, as one on LSD may be able to taste sound. It is unclear how LSD produces its vivid hallucinations, but researchers believe that it has something to do with serotonin
Marijuana: Marijuana is a commonly used mild hallucinogen, amplifying sensations, such as sound and taste, and relaxes the body. Unlike alcohol, the body might take weeks to eliminate the by-products of marijuana. This means that regular users of the drug can take less and achieve a high, completely contrary to tolerance. Marijuana disrupts memory formation and interferes with immediate recall of information learned only minutes before. Scientists have discovered THC-sensitive receptors in the brain’s frontal lobes, limbic system and motor cortex.
3-17: Influences on Drug Use
Biological Influences:
It is thought that there might be a genetic component to drug use and addiction. Those with the gene CYP2A6 are less likely to smoke, because their bodies do not metabolize nicotine properly, and this leads to sickness. Low levels of CREB lead to high levels of anxiety. Studies have shown that there is a negative correlation between levels of NPY in the brain and alcohol consumption. The more NPY, the less alcohol is consumed and vice versa.
Psychological and Social-Cultural Influences
There are many psychological and social-cultural influences that can affect drug use. High levels of stress, mental illness, cultural community, major life transitions (middle school to high school) loneliness, peer pressure and family are all major influences on whether somebody will end up taking drugs.




Chapter 6: Sensation and Perception
6-1: Basic Principals of Sensation and Perception: what are sensation and perception? What do we mean by bottom-up processing and top-down processing?
Sensation: The process of which our sensory receptors and nervous system receive and represent stimulus energies from the environment.
Perception: The process or organizing and interpreting sensory information, enabling the ability to recognize meaningful objects and events.
In order for the body to decipher the world around us, two perceptual processes work together
Bottom-up Processing: Analysis of information that begins with sensory receptors and works up to the brain’s integration of sensory information
Top-Down Processing: Information processing guided by higher-level mental processes, as when we construct perceptions based on experience and expectations
6-2: Transduction: What three steps are basic to all our sensory systems?
All of our senses convert one form of energy into another. Light is transformed into vision, sound waves is transformed into hearing. The process of transforming one form of energy into another is called transduction. There are three steps to transduction.
Receive (Detect): Specialized sensory receptors receive the stimulus
Transform (Transduce): The stimulus is than translated into a language that the brain can understand
Deliver (Transmit): The translated sensory information is then sent to the brain for further instruction
Psychophysics: The study of relationships between the physical characteristics of stimuli, such as their intensity, and the psychological experience of them
6-3: Thresholds: What are absolute thresholds and difference thresholds, and do stimuli below the absolute threshold have any influence on the mind?
We are constantly being bombarded with x-rays, radio waves, ultraviolet light and infrared light. However we are blind and deaf to all of these stimuli.
Absolute Thresholds: The minimum amount of stimulus required for a person to detect it 50% of the time.
Signal Detection Theory: A theory predicting how and when a faint stimulus (signal) will be detected amid background stimulation (noise). This shows that different people react to different stimuli under different circumstances
Subliminal Stimuli: Stimuli that are below the absolute threshold for conscious awareness. Studies have shown that we can evaluate a stimulus even though we are not consciously aware of it.
Difference Thresholds:
Just like absolute thresholds, there must be a minimum change in a stimulus in order for us to detect it 50% of the time. This is called the Difference Threshold. More than a century ago, Ernest Weber coined the term Weber’s law: In order for two stimuli to be perceive as different, they must vary by a constant minimum percentage, rather than a minimum amount 
6-4: Sensory Adaptation: What is the function of sensory adaptation?
Sensory Adaptation: Diminished sensitivity as a consequence of constant stimulation. For example, being in a smelly house for an extended period of time will eventually cause you to not sense the smell anymore. This is because the nerve cells fire less frequently. The reason for sensory adaptation is that it allows us to focus our attention on things that really matter, and not just background chatter.
6-5: Perceptual Set: How do our expectations, contexts, emotions, and motivation influence our perception?
Perceptual Set: Mental predisposition to perceive one thing and not another. For example, when shown a picture of two vases side by side, one person might perceive a face, while another might perceive simply two vases
Context Effects: The context we are in will influence how we interpret information. For example, when presented with an anagram EAP, and a picture of a monkey is shown, we will unscramble the word as APE. However if the same anagram is presented, and vegetables are shown instead, we will unscramble the word as PEA. This is a result of top-down processing.
States of being also have a fairly significant impact on perception. Emotions, physical health, and motivation will all affect how we interpret something.
6-6: Vision: What is the energy we see as visible light, and how does the eye transform light energy into neural messages?
For the sensation of vision, the stimulus is light. Light is a form of electromagnetic radiation, and it is an extremely small sliver on the electromagnetic spectrum. Two physical characteristics of light waves help determine the sensory experience of them. Those two characteristics are:
Wavelength: The distance between the peaks of one light wave to another. The wavelength of a light wave determines the Hue of the light (the colour experienced)
Intensity: The amount of energy in a light or sound wave. This is the amplitude of the wave, and is translated into brightness.
The Eye:
Light enters the eye through the Cornea, which focuses the light. The light then passes through the Pupil, the small adjustable opening. Surrounding the pupil is the Iris. The Iris controls the size of the pupil by dilating or constricting based on levels of light and emotion. Behind the pupil there is a Lens that focuses incoming light rays into an image on the Retina, a multilayered tissue on the eyeball’s inner surface.
The Retina: The retina is a thin, complex structure in the eye. It is essential for sight. From the innermost layer of the retina, this is the anatomy of it.
Rods: Retinal receptors that detect black, white and gray; necessary for peripheral and twilight vision when the cones do not respond. There are 120 million rod cells, and they are located in the periphery. Several rods are attached to one bi-polar cell
Cones: Retinal receptors that detect fine detail and give rise to colour sensations. They are located in the centre of the retina (fovea) and only function in the daylight or in well-lit areas. Cones are attached to bi-polar cells at a 1:1 ratio.

	
	Cones
	Rods

	Number
	6 million
	120 million

	Location in retina 
	Centre of the retina (fovea)
	Periphery of the retina 

	Sensitivity to dim light
	Low
	High

	Colour sensitivity 
	High
	Low

	Detail sensitivity
	High
	Low







6-7: Visual Information Processing: How do the eye and brain process visual information?
Light enters the retina, where retinal layers help encode and analyze sensory information. After processing by the rod and cone cells, the information travels to the bipolar cells of the retina, and then to the millions of ganglion cells, the axons of which make up the optic nerve. The information then travels through the optic nerve into the visual cortex of the brain, located in the occipital lobes.
Feature Detectors: Nerve cells in the brain that respond to specific features of stimulus, such a shape, angle, or movement.
Parallel Processing: The processing of many aspects of a problem simultaneously; the brain’s natural mode of information processing for many functions, including vision.
The brain processes colour, motion, form, and depth all at the same time in order to give an accurate perception of what a person is seeing. Unlike conscious processing, which is serial (one step at a time) the brain will take multiple pieces of information at the same time, process it, and then somehow piece it back together.
6-8: Colour Vision: What theories help us understand colour vision?
Modern detective work on the theory of colour vision began with 19th century psychologist Hermann von Helmholtz proposed a theory titled the Helmholtz Trichromatic Theory: the theory that we have three types of cones in the retina, one type sensitive to red light, one type to blue light, and one type to green light. With these three types of cones, it is possible to create any colour.
According to Hering, the Trichromatic Colour Theory is not sufficient, as visual phenomena occur that the TCT cannot explain, such as the afterimage. After staring at a picture for an extended period of time, and then staring at a white background, you will see the opponent colour to the image. This lead to the suggestion that the brain contains three sets of opponent retinal processes: White/black, red/green, blue/yellow.
Colour processing is thought to happen in two stages. The retina’s trichromatic colour receptors respond to varying degrees of stimuli, and their signals are processed in the nervous system’s opponent process cells.
6-9: Visual Organization: How did the Gestalt psychologists understand perceptual organization, and how do figure-ground and grouping principals contribute to our perceptions?
German scientists discovered in the early 20th century that when people are given a cluster of sensation, people will organize it into a gestalt: An organized whole. The brain takes this information and will try to make sense of it, and more often than not, the whole is greater than the sum of its parts 
Form Perception:
Figure and Ground: The organization of the visual field into objects (the figures) that stand out from their surroundings (the ground).
Grouping: Is the perceptual tendency to organize stimuli into coherent groups. Three examples of grouping are:
Proximity: When objects are close together, we group them as one unit
Continuity: Objects that are physically similar to each other will be perceived as one unit.
Closure: Objects that seem to flow in the same direction will be perceived as one unit. 
6-10: Depth Perception: How do we use binocular and monocular cues to perceive the world in three dimensions and perceive motion?
Depth Perception: The ability to see objects in three dimensions although the objects that strike the retina are two dimensional.
Binocular Cues: Depth cues. There are two major types of binocular cues
Retinal Disparity: A binocular cue for perceiving depth. By comparing images from the retinas in the two eyes, the brain computes distance. The greater the difference between the two images, the closer the image
Monocular Depth Cues: Depth cues that are available to either eye alone
Interposition: If one object partially blocks another, we perceive the object doing the blocking as closer
Relative Clarity: The clearer the object, the closer it is perceived to be.
Texture Gradient: The smoother an object, the farther away it is perceived to be
Relative Height: We perceive objects higher in our visual field as being farther away. We associate the lower area with figure, and the higher area as the ground.
Relative Motion (Motion Parallax): As we move, objects that are actually stable may appear to move. If we are in a car, and fix our gaze on a roof of a house, objects beyond the house will appear to move with you, while objects in front of the house will appear to move backwards.
Linear Perspective: Parallel lines that appear to meet in the distance. Objects near where the lines are parallel will appear closer.
Light and Shadow: Shading produces a sense of depth consistent with our assumption that light comes from above.
Motion Perception:
Stroboscopic Movement: Perception of motion from a rapid succession of slightly varying images
Phi Phenomenon: An illusion in which motion is created when two or more adjacent lights blink on and off in quick succession.
6-11: Perceptual Constancy: How do perceptual constancies help us organize our sensations into meaningful perceptions?
Perceptual Constancy:  A top-down process where we perceive objects as unchanging even as illumination and retinal images change.
Colour and Brightness Constancy 
Colour Constancy: Perceiving familiar objects as having consistent colour, even if changing illumination alters the wave lengths reflected by the light
Lightness Constancy: We perceive objects as having a constant brightness, even when its illumination varies. This is relative to the object’s surroundings. Comparison governs perceptions.
Size and shape Constancy: The same as lightness constancy. Just plug in size and shape.
6-12: Experience and Visual Perception: What does research on restored vision, sensory restriction, and perceptual adaptation reveal about the effects of experience on perception?
For someone who is born blind and has surgery later in life to fix the blindness, they will have a challenging time perceiving some things. Although they might have learned to physically differentiate objects through touch, visually differentiating them will be a challenge.
Remarkably, the brain can adjust to an artificially distorted or even inverted visual field. This phenomenon is called Perceptual Adaptation.



6-13: Hearing
The sense of hearing is scientifically known as Audition. Just like all of the other senses, hearing is highly adaptive. Humans can perceive a wide range of sounds, but we hear sounds with frequencies similar to that of a human voice. 
Sound Waves: Sound waves are the stimulus input of hearing. Disturbances in air molecules travel like a wave, and the brain translates this into the sensation of sound. There are several characteristics to sound waves that affect what we hear.
Frequency: The distance between the peaks of a sound wave. This is measured in Hz, and translates into the perception of pitch.
Amplitude: The height of the sound wave, measured in decibels. This translates to the loudness of the sound.
Complexity: A sound wave can have multiple frequencies and amplitudes resulting in a more complex sound.
Timbre: The characteristic that makes sounds and voices unique

The Ear
Just how does an ear pick up sound waves, and how is it translated into the sense of sound? It starts with the outer ear. The outer ear, or pinna, funnels sound waves into the auditory canal to the ear drum, which is a thin membrane. The sound waves cause the ear drum to vibrate. Three tiny bones in the middle ear pick up these vibrations and transmit them to the cochlea, located in the inner ear. The incoming vibrations cause the cochlea’s membrane (the oval windows) to vibrate, disrupting the fluid that fills the tube of the cochlea. This agitation causes ripples in the basilar membrane, which bend the hair cells that line its surface. Hair cells trigger impulses in the adjacent nerve cells. Axons of these cells converge to form the auditory nerve, which sends the neural messages to the auditory cortex of the brain’s temporal lobe. This is how we hear.
How do we detect loudness? Loudness is equal to the number of hair cells that are firing in the basilar membrane: the more cells firing, the louder the sound.
Hearing loss: 
There are two types of hearing loss.
Sensorineural Hearing Loss: Hearing loss caused by damage to the cochlea’s receptor cells, or to the auditory nerve itself, also called nerve deafness. Common causes of senorineural hearing loss is disease, aging, and constant exposure to very loud noises
Conduction Hearing Loss: Hearing loss caused by damage to the mechanical system that conducts sound waves to the cochlea. It is less common than sensorineural hearing loss
6-14: Perceiving Pitch: There are currently two theories that try to explain how we perceive pitch. Those two theories are the Place Theory and the Frequency Theory:
Place Theory: The theory that the brain perceives pitch from recognizing the specific place of the cochlea that is generating the neural signal. Explains how we perceive high frequency sounds, but not so much low frequency sounds. That is where the other theory comes in.
Frequency Theory: The theory that the brain reads pitch by monitoring the frequency of neural impulses traveling up the auditory nerve. The frequency of the sound will control the rate of firing in hair cells. Action potentials will fire based on the frequency of the sound waves. 1 Hz=1 action potential. An individual neuron however, cannot fire more than 1000 times a second, so how is it that we can hear sounds that are higher than 1000 Hz? This is where the Volley Principal comes in.
Volley Principal: Groups of hair cells will work together and fire in rapid succession. This combined effort produces sounds well above 1000 Hz.
This goes to show that the place theory is best to explain high frequencies and the frequency theory is best to explain low frequencies.
6-15: Locating Sound
The placement of our ears allows us to experience stereophonic or 3D sound. The ear that is closest to the sound will receive the sound wave first. Also, the ear that is closest to the sound will experience it as louder. The brain takes this information and calculates where the sound is coming from.
The Other Senses:
6-16: Touch
Touch is extremely important for survival. It is the body’s largest sensory organ, and it possesses four known sensory receptors that identify pain, pressure, itch, and temperature. Different sensations are formed by different combinations of these sensations. For example, when the receptors for warm and cold are stimulated at the same time, the perception is scalding hot.
6-17: Pain
Pain is the body’s way of telling us that something has gone wrong. It makes is shift when our joints are under strain, and lets us know of any infection. People who cannot feel pain often die very young.
Understanding Pain: Pain varies from person to person. Women and more pain sensitive than men, and individual pain sensitivity vary from person to person based on genetic predisposition, culture, attention, experience and physiology. This shows that pain reflects both bottom-up sensation and top-down processes 
Biological Influences
There is no one stimulus that triggers pain (just like how light triggers vision, and sound waves trigger hearing) Instead, there are different nociceptors –sensory receptors that detect hurtful temperatures, pressure, or chemicals.
	There is no theory that explains all available findings on pain, however one theory provides a useful model to understanding pain. This is called the gate-control theory
Gate-Control Theory: The theory that the spinal cord contains a neurological “gate” that will either allow or block the passage of pain signals. The “gate” is opened by the activity of pain signals travelling up small nerve fibers and is closed by either activity in larger fibers or information coming from the brain.
Psychological Influences
	Some psychological influence on pain include Belief Induced Analgesia, which is essentially “mind over pain”, Stress Induced Analgesia, which is the fight-or-flight response. This will cause us to feel less pain. Interestingly enough, studies have shown that people undergoing painful procedures that had a longer, less intense treatment thought of the treatment as less painful than those who got the treatment done and over with as fast as possible.
Social-Cultural Influences
	Perception of pain varies with social interaction. Somebody is more likely to feel pain if they are in a group of people who are also in pain. When we observe somebody in pain, our brain might mirror that of the other person’s brain in pain. This shows that our experience of pain is a biopsychosocial phenomenon.


Controlling Pain
Since pain is both physical and psychological, it can be treated physically and psychologically. Physical treatments include acupuncture, physiotherapy drugs, etc. A psychological treatment could be the administration of a placebo. If a person thinks that the drug they’re taking will administer pain-killing effects, the brain will dispense real ones. Another psychological treatment is distracting the person from pain. If the brain is preoccupied with something else, it will not focus on the pain a person is experiencing.
6-18: Taste (Gustation)
Like all of the senses, taste is adaptive. Pleasurable tastes lead human ancestors to protein and energy rich foods, while adverse tastes lead them from food that might be toxic.
Chemicals in food dissolve and they come into contact with gustatory cells, the sensory receptors for the sense of taste. On the top and sides of the tongue there are 200 or more taste buds, where gustatory cells are found. There are five known basic tastes, each with its own survival function.
	Taste
	Indicates

	Sweet
	Energy source

	Salty
	Sodium, essential to psychological processes

	Sour
	Potentially toxic acid

	Bitter
	Potentially poisonous 

	Umami
	Proteins to grow and repair tissue


Taste buds regenerate over time. Taste buds are not the only thing that influences taste. Expectations play a key role in how something tastes. For example, if somebody is offered a $10 bottle of wine, but is told that is a $90 bottle, they will say that it tastes better.
Sensory Interaction
Senses often interact with each other. For example, if someone closes their eyes, plugs their nose, and has somebody feed them various foods, the food that they think they are eating might not be what they are eating at all. If we see a speaker saying one syllable, but we hear another, we may perceive a third syllable that blends both inputs. This is what’s known as the McGurk effect.7
Smell (Olfaction)
Like taste, smell is a chemical sense. Odor molecules travel up the nose until they reach olfactory receptors (sensory receptors) found in the olfactory epithelium. Receptors then send the information to the olfactory bulb, which sends the information to various parts of the brain. We have millions of olfactory receptors, and 1000 types of receptors have been identified, however we can detect 10,000 different odors. This is because different combinations of receptors can form different smells.
6-19: Body Position and Movement
Sensors in joints, tendons, bones, and ears enable Kinesthesis –The sense of the position and movements of body parts.
Vestibular Sense:  The sense of body movement and position, including the sense of balance. Semicircular canals and vestibular sacs are the body’s biological gyroscopes.
When the head moves, fluid in the vestibular sacs stimulate hairlike receptors, which send messages to the cerebellum
6-20: ESP
There is no concrete evidence to support ESP, as there is no reproducible phenomenon to prove ESP exists.
Chapter 7: Learning
7.-1: How Do We Learn?
Learning: The process of acquiring new and relatively enduring information and behaviors. By learning, we are able to adapt to our environments. It was once thought that we learn by association. Our minds naturally connect events that occur in sequence
Associative Learning: Learning that certain events occur together. The events may be two stimuli (as in classical conditioning) or a response and its consequence (as in operant conditioning)
Stimulus: Any event or situation that evokes a response
Cognitive Learning: Any event or situation that evokes a response.
Behaviorism:  The view that psychology should be an objective science that studies behavior without reference to mental processes. Brought into the light by Watson and Pavlov, behaviorism had a profound influence on North American psychology in the first half of the 20th century.
7-2: Classical Conditioning
Classical Conditioning: A type of learning in which one learns to link two or more stimuli and anticipate events.
Classical conditioning all started with Ivan Pavlov and his experiments. Pavlov saw that putting food in a dogs mouth caused it to salivate without fail. He also noted that the dog would salivate at the mere sight of the food, or the food dish, or at the person delivering the food, or even the sound of that person’s footsteps. Curious about why this happened, Pavlov locked the dog in a room, and gave it food. They then paired various Neutral Stimuli –a stimulus that the dog didn’t associate with food –with the presentation of food. Pavlov learned that the dog will eventually begin to associate the neutral stimuli with the presentation of food. This is Classical conditioning.
Since a dog does not learn to salivate when food is in its mouth, this is what’s known as an Unconditioned Response, and since a dog does not learn to associate food with salivation, the food is what’s known as an Unconditioned Stimulus.
Conditioning can start with the introduction of a neutral stimulus. If an unconditioned stimulus is presented right after a neutral stimulus, the unconditioned stimulus will still produce an unconditioned response. With enough repetition, the neutral stimulus will alone produce the unconditioned response. Since the neutral stimulus produced a response, it is what’s known as a Conditioned Stimulus, and the response it triggers is a Conditioned Response. 
7-3: Acquisition
Acquisition: In classical conditioning, acquisition is the initial stage of learning when one links a neutral stimulus and an unconditioned stimulus, so that the neutral stimulus starts to trigger a conditioned response. In operant conditioning, it is the strengthening of a reinforced behavior.
In order to study acquisition, Pavlov and his associates had to confront the question of timing. How soon after the NS should the US be given? In what order should the NS and US be presented? Since classical conditioning is biologically adaptive because it helps humans and other animals prepare for good or bad events, the order in which the stimuli are presented is very important.
Higher Order Conditioning: When a conditioned stimulus is paired with a previously neutral stimulus, the new neutral stimulus will eventually become a conditioned stimulus.

Extinction and Spontaneous Recovery
Pavlov wondered what would happen if the conditioned stimulus occurred over and over again with no unconditioned stimulus. What happened are the dogs started to salivate less and less. This process is called extinction. However, after letting several hours pass before the conditioned stimulus, Pavlov discovered that the dogs would start salivating again, indicating that extinction suppresses the conditioned response. It does not eliminate it. This is called Spontaneous Recovery
Generalization: If a dog is conditioned to salivate at the sound of a bell, it will also salivate at any sound that resembles that of a bell, such as a tone or the flicking of a glass. Generalizations can be adaptive. For example, we teach toddlers to be afraid of fast moving cars, as we don’t want them to get run over. A toddler will then generalize to also fear motorcycles and trucks etc.
Discrimination: Pavlov’s dogs learned to respond to one particular tone, and not any other tones. This can also be adaptive, because a slight difference in stimuli can lead to a big difference in consequence.
	Pavlov was a very intelligent man, and many of his ideas stood the test of time, however, there were a few of his ideas that did not. Pavlov believed that cognitive processes were not important at all. You don’t need to know what the dog is thinking in order to teach him. Rescorla disagreed with Pavlov, saying that mental processes are very important, and that animals learn actively, not passively. They assess and evaluate the events of their lives, and are only going to learn the things that are of benefit to them. There are also biological constraints of Pavlov’s theory. According to Pavlov, if you follow the rules of conditioning, you can teach anything. However, Garcia and Koeling said that nature puts limits on what can and cannot be learned. They exposed rats to bright lights and radiation to make them sick. According to Pavlov, the rats would associate bright lights with nausea. This did not happen. However, when presented with food, they associated the food with nausea, because in nature, nausea is typically caused by the ingestion of bad food.
7-4: Pavlov’s Legacy
 We owe Pavlov a great deal. He showed us that we can take a complex study, such as learning, and make it entirely objective. Since introspection is subjective, he basically changed the view of psychology for the next 50 years, saying how psychology is the study of observable behaviors.
Applications of Classical Conditioning
One application of classical conditioning is with drug users. Former drug users often experience cravings when they are in the drug-using context, such as with various people or in various locations. They have learned to associate these areas with the feeling of being high. Drug counselors advise former addicts to steer clear of these people and environments, as to not trigger these cravings.
Another application would be classical conditioning’s effects on the body’s disease-fighting immune system. When a particular taste accompanies a drug that influences immune response, the taste by itself may come to trigger that same response.
After Watson’s extremely unethical experiments on children, it was thought that if a classically conditioned fear could be learned, could that fear be unlearned? The answer was yes. For example, someone with a fear of riding elevators alone was told to ride 30 elevators a day, and in 10 days his fear had almost vanished completely.



Operant Conditioning
Operant Conditioning: Organisms learn to associate certain behaviors with consequences. Behavior is strengthened with reinforcers, or weakened with punishers.
7-5: Skinner’s Experiments
Skinner was a writer who entered psychology graduate school. Skinner’s work elaborated on the Law of Effect: behaviors followed by favourable consequences become more likely, and behaviors followed by negative consequences become less likely.
Shaping Behavior
In operant conditioning, behavior is shaped by using reinforcement: Any event that strengthens a preceding response. 
Shaping: An operant conditioning procedure in which reinforcers guide behavior closer and closer towards approximations of the desired behavior.
 7-6: Types of Reinforcement
There are two basic types of reinforcement
	Operant Conditioning Term
	Description
	Example

	Positive Reinforcement
	Reinforcement that is going to add a desired stimulus
	Be polite and receive cookies

	Negative Reinforcement
	Reinforcement that is going to remove an undesired stimulus
	Kill person who is annoying you.


Despite their names, both types of reinforcements lead to the strengthening of behavior. Negative reinforcement strengthens behavior by removing something negative, while positive reinforcement strengthens behavior by adding something positive. NEGATIVE REINFORCEMENT IS NOT PUNSIHMENT.
Primary and Conditioned Reinforcers
Primary Reinforcer: An unlearned reinforcing stimulus, such as one that satisfies one’s biological need. Ex. Drinking while thirsty
Conditioned Reinforcers: A stimulus that gains reinforcing power through its association with a primary reinforcer For example. Money is a conditioned reinforcer. People associate money with food and shelter, both primary reinforcers
Immediate and Delayed Reinforcers
Immediate Reinforcer: Once the desired behavior is observed, the consequence will follow immediately
Delayed Reinforcer: Once the desired behavior is observed, the consequence will follow after a delayed period of time 
7-7: Reinforcement Schedules: 
Reinforcement Schedule: A pattern that defines how often a desired response will be reinforced. There are two types of reinforcement schedules:
Continuous Reinforcement: Every time a desired behavior occurs, it is reinforced. This continuous reinforcement is the best way to teach a new behavior, however extinction also occurs very rapidly with this type of reinforcement.
Partial (Intermittent) Reinforcement: Sometimes the desired behavior is reinforced, sometimes it is not. Learning is slower in this method, but it is much more resistant to extinction. There are two types of partial reinforcement, each with its own two sub-types




Ratio Schedules
Fixed Ratio Schedules: Reinforces behavior after a certain number of responses. For example, a coffee shop might offer a free drink after 10 purchases. Once conditioned, animals will only pause briefly before returning to a high level of responding.
Variable Ratio Schedules: The number of responses required for the behavior to be reinforced is unpredictable. For example, slot machine players will play for hours on end, completely unaware if they are going to win or not. This produces a high level of responding with no rest.

Interval Schedules
Fixed Interval Schedule: Specific amount of time must pass before behavior is reinforced. This leads to a high level of responding around the time of reinforcement
Variable Interval Schedule: Unspecific, varying amount of time must pass before behavior is reinforced. This leads to a steady, but low level of responding.
7-8: Punishment
If a reinforcer increases a behavior, a punisher decreases behavior. A Punisher is any consequence that will decrease the frequency of a preceding behavior. Although punishment can be effective, psychologists agree that there are four major drawbacks:
1: Punished behavior is supressed, not forgotten. This temporary state may negatively reinforce parents’ punishing behavior.
2: Punishment teaches discrimination among situations. A child may learn that it’s not okay to swear in the house, but okay to swear elsewhere
3: Punishment can tech fear. A  punished child may generalize all teachers to be abusive, if one teacher hits them.
4: Physical punishment may increase aggression by modeling aggression as a way to cope with problems.
Just like reinforcement, there are two types of punishments
	Type Of Punisher
	Description
	Possible Examples

	Positive Punishment
	The administration of a negative stimulus
	Beat a child for swearing

	Negative Punishment
	The removal of a positive stimulus
	Eviction for not paying rent


Updating Skinner
Skinner believed that cognitive processes do not have a place in learning. This turns out to be false.
Latent Learning: An example of a cognitive process. This is learning that takes place without reinforcement, and is only used when needed
Intrinsic Motivation: We do things just because we enjoy doing them. We expect no desirable consequence from doing these activities.
Extrinsic Motivation: We do things because we like the reward. Not necessarily because we enjoy doing them.
Insight Learning: Learning that takes place without reinforcement or trial and error. We just learn it out of thin air.
7-13: Learning by Observation: 
This form of learning is learning by observing others. We watch and see what behavior is being punished and what behavior is being rewarded, and we shape our behavior accordingly. Bandura is the big name in observational learning. 
Mirror Neurons: Found in chimps, when a chimp does an activity, they activate. When the chimp sees another organism doing that same activity, they also activate. There is no direct evidence that humans have theses neurons, as you can’t really test for them without killing the human.
	There are advantages and disadvantages to learning by observation. One advantage would be the somewhat parasitic view of learning from other’s mistakes and successes so you don’t have to do them yourself. One disadvantage would be that it is possible to learn violence from what is observed.




Chapter 8: Memory
8-1: Studying Memory: What is memory?
Memory: The persistence of learning over time through the storage and retrieval of information. 
Recall: A measure of memory in which the person must retrieve information learned earlier
Recognition: A measure of memory in which the person need only identify items previously learned, as in on a multiple-choice test.
Relearning: A measure of memory that assesses the amount of time saved when learning material again.
8-2: Memory Models: How do psychologists describe the human memory system?
Encoding: The processing of information into the memory system
Storage: The retention of encoded information over time
Retrieval: The process of getting information out of storage
8-3: Dual-Track Memory: Effortful vs. Automatic Processing: How are explicit and implicit memories distinguished? 
We build information in two major ways:
Effortful Processing: Encoding that requires conscious effort and attention 
Automatic Processing: Unconscious encoding if incidental information, such as space, time, and frequency.
Chunking: Taking time to organize information into manageable chunks
Mnemonic Devices: Any strategies, tricks etc. that help to enhance our memory.
Spacing Effect: Study and restudy the information, however to be effective, there must be time in between the study sessions
Testing Effect: Testing and retesting of the same information helps improve memory
Explicit Memories: Memory of facts and experiences that one can consciously know and declare
Implicit Memories: Retention independent of conscious recollection.
Self-Reference Effect: If we can relate information to ourselves, we will remember it better
Visual Imagery Processing:  Taking the time to organize information
Shallow Processing: Applies to verbal information. When we process verbal information, we process how they look, or how the words sound.
Deep Processing: Encoding semantically based on the meaning of the words; tends to yield the best retention.
Storage: According to one theoretical model, there are three stages of memory.
Sensory Memory: Our senses are constantly collecting information, and they hold onto it for an extremely brief amount of time. Every sense has sensory memory
Iconic Memory: Sensory memory from vision. Lasts 0.25-0.5 seconds maximum
Echoic Memory: Sensory memory from hearing. Lasts 4-5 seconds
Short-Term Memory: This is also known as working memory. We focus our attention on our short term memory, however the short term memory has a very limited capacity of 7 (+/-2) items. Studies have shown that short term memory lasts a maximum of 20 seconds.
Long-Term Memory: This is the storage unit that holds memories for a very long time (possibly a lifetime). It is believed that the capacity could be limitless.
Explicit Memories: Memory of facts and experiences that one can consciously know and declare
Implicit Memories: Retention independent of conscious recollection.
Procedural Memory: Memory of skills we have acquired that will eventually become automatic. They will affect behavior without us realizing it.
Where is Memory Located: Karl Lashley trained rats to run in a maze. He then took each rat and removed a piece of their cortex. All of the rats could still run the maze with no problem, leading to the implication that memory is processed in multiple areas of the brain. However certain areas are responsible for certain memories
Amygdala: Emotional memories
Cerebellum: Classically conditioned memories
Frontal Lobe: Explicit memories
Hippocampus: Newly formed explicit memories
Basal Ganglia: Procedural implicit memories
Flashbulb Memory: Very vivid memories of events that have a strong emotional component to them
Memory Retrieval: Successfully getting a memory out of storage. Retrieving from long term memory to short term memory
Retrieval Cues: Any clue to help us remember
Factors that Influence Retrieval:
Priming: Process where we are exposed to a specific stimulus. This could activate information in storage that is associated with the stimulus. Leads to faster and easier retrieval of information
Context Effects: Retrieval of information is enhanced and facilitated when we retrieve the information in the same context of when we encoded the information
State Dependant Memory: Retrieval of information is facilitated and enhanced when we are in the same mood as when we encoded it.
Mood Congruent Memory: The moods we are in will influence and affect the memories that we retrieve 
Serial Position Effect: When given a list of items, we are most likely to remember the items at the beginning and the end of a list. This is called the Recency and Primacy effects
Forgetting
Anterograde Amnesia: Cannot make new memories
Retrograde Amnesia: Can make new memories, but cannot recall information from the past.
Infantile Amnesia: We do not have the ability to recall the first three years of our lives. The memory system is not mature enough.
How fast do we forget things: We forget things rather quickly after learning. There are five key theories to forgetting
Motivated Forgetting: We consciously choose to forget uncomfortable, unpleasant information.
Supressed Memory: Consciously choose to forget
Repressed Memory: Unconsciously choose to forget.
Decay Theory: We do not remember certain things because the memory trace has weakened.
Retrieval Failure: We have the information, but we just cannot get it out.
Interference Theory: Pieces of information in memory are going to compete with each other for space
Retroactive Interference: New information is interfering with old information
Proactive Interference: Old information is interfering with new information
Encoding Failure: We forget information because we have not encoded it in the first place
Memory Construction: Human memory does not function like a video camera, recording everything that the eyes see. Memory happens unconsciously, and can be shaped by previous experiences, values, imagination, etc.
Misinformation Effect: Memory distortion phenomenon. After being exposed to an event, it is entirely possible for that event to distort our memory about another event.
Imagination Effect: If we imagine a memory over and over again, we may start to believe that it is real.
Schema: Mental representation of something.
Source Amnesia: We know information, but do not know where it came from



Chapter 11: Motivation and Work
11-1: Motivational Concepts: How do psychologists define motivation? From what perspective do they view modified behavior?
Motivation: A need or desire that energizes and directs behavior. 
Instincts and Evolutionary Psychology
Instinct Theory: Inspired by the work of Charles Darwin. This theory stays that instincts, complex unlearned behavior rigidly patterned throughout a species, explain human behavior. It explains that humans have an inherited predisposition to behave in a specific way when a specific stimulus is present.
Drives and Incentives:
Drive Reduction Theory: The idea that a physiological need creates an aroused tension state (a drive) that motivates an organism to satisfy that need. Ex: Need: Water. Drive: Thirst. Drive-reducing Behavior: Thirst
Optimal Arousal: Both humans and animals are required to meet this level. Too high and too low of a state of arousal is uncomfortable
Some needs take priority over other needs. Abraham Maslow described these priorities as the Hierarchy of needs, which goes like this:
Self-Transcendence needs: The need to find meaning and identity beyond the self
Self-Actualization needs: The need to live up to our fullest and unique potential
Esteem Needs:  The need for self-esteem, achievement, recognition and respect from others
Belongingness and love needs: The need to love and be loved. Need to belong and be accepted.
Safety needs: the need to feel like the world is organized and predictable. The need to feel safe
Physiological needs: The need to satisfy hunger and thirst.
11-2: The Physiology of Hunger: What physiological factors produce hunger? 
Researchers have shown that the stomach does in fact play a role in the sensation of hunger. The stomach contracts when a person feels hungry. However when the stomach is removed, the sensation of hunger can still be felt. How is this possible? 
Body Chemistry and the Brain: The sensation of hunger is largely chemical based. Several different hormones supress and enable appetite. 
Ghrelin: A hunger-arousing hormone secreted by an empty stomach
Leptin: A hunger supressing hormone
PYY: A hunger supressing hormone
Orexin: A hunger Stimulating hormone
Set point Theory: The theory that the body has an optimal body weight that it prefers and the body will do whatever it takes to maintain this predisposed weight.
Basal Metabolic Rate: The body’s resting rate of energy expenditure. 1/3 of the calories consumed are used up by every day activities, and 2/3 is used up by the body to maintain homeostasis.
11-3: The Psychology of Hunger: What psychological, cultural, and situational factors influence hunger? 
Sweet and salty tastes are inherently genetic. Other taste preferences are conditioned, and they vary from culture to culture. What is considered a delicacy in one culture may be considered repulsive in another. There is also a situational aspect to hunger. People are more likely to eat when other people are eating, which is called social facilitation. 
11-4: Obesity and Weight Control: What factors predispose people to become and remain obese?
Back in the day, bodies wanted to conserve as much fat as possible, as it was unknown when the next meal would be. Now a day, in a society abundant in food, obesity is a major problem, with over 1 billion overweight people in the world.
Set Point and Metabolism
Fat has a lower metabolic rate that muscle and it requires fewer calories to maintain. Once an overweight person’s weight drops below the previous set weight, a person’s hunger increases and their metabolism decreases, adapting to starvation. Studies have shown that there is in fact a genetic component to obesity. The bodyweight of parents appears to have an influence on the body weight of their offspring. Also, a gene called FTO doubles the risk of becoming obese.
Sleep also has an impact on obesity. With sleep deprivation, levels of leptin drop and levels of ghrelin rise. Unit bias, the tendency to consider a unit of something to be an appropriate and optimal amount of food, also leads to obesity. For example, bagels 20 years ago are 3x smaller than bagels today, but both are considered “one bagel” 
Sexual Motivation
11-5: The Sexual Response Cycle: What is the human sexual response cycle and what orders disrupt it?
Sexual Response Cycle: The four stages of sexual responding described my Masters and Johnson –Excitement, plateau, orgasm, and resolution
Sexual Disorders: A problem that consistently impairs sexual arousal or functioning. A few examples of sexual disorders are: erectile dysfunction, premature ejaculation, and orgasmic disorder
11-6: Hormones and Sexual Behavior: How do hormones and external and internal stimuli influence human sexual motivation?
Sex hormones have two effects: they direct the physical development of male and female sex characteristics, and they activate sexual behavior. Two examples of sex hormones are:
Testosterone: The most important of male sex hormones. Both males and females have it, but the additional testosterone in males stimulates the growth of male sex organs in the fetus and the development of the male sex characteristics during puberty.
Estrogens:  Sex hormones, such as estradiol, secreted in greater amounts by females contributing to female sex characteristics.
Menstrual Cycle: When a woman menstruates, estrogen levels fluctuate. This fluctuation does not have a profound impact on humans.
External Stimuli: Many studies have shown that people become aroused when they see, read, or hear erotic material. Research has shown that sexually explicit material can have adverse effects. It can distort views on what is sexually acceptable, and what is sexually reasonable. Not everyone is a porn star.
Imagined Stimuli: These are sexual fantasies. Both men and women have them
11-7: Adolescent Sexuality: What factors influence teen pregnancy and risk of sexually transmitted infections? 
Sexual expression varies significantly with time and culture. Among Americans born before 1900, 3% of them experienced having premarital sex by age 18. A century later, about half of 9th to 12th graders reported having sex.
Teen Pregnancy: What factors contribute to teen pregnancy?
Minimal communication about birth control: Many teenagers are uncomfortable with talking about contraception with their parents, partners, and peers. Teens that talk freely about contraceptives with their parents, and are in an exclusive relationship with their partner are more likely to use contraceptives
Guilt related to sexual activity: 72% of sexually active 12-17 year old American girls regretted having sex, but if passion overwhelms intentions, they are less likely to use birth control.
Alcohol use: Sexually active teens are typically alcohol-using teens. Those who use alcohol prior to sex are less likely to use birth control.
Mass media norms of unprotected promiscuity: Todays media is absolutely full of sex. The more sexual content adolescents view, the more likely they are to see their peers as sexually attractive, to develop sexually permissive attitudes, and engage in early sexual intercourse.
Sexual Transmitted Infections: Diseases that occur from unprotected sex. Two thirds of all new infections occur in people under the age of 25. Teenage girls are especially susceptible because they are not fully mature biologically and have lower levels of protective antibodies.
11-8: Sexual Orientation: What has research taught us about sexual orientation?
It has been estimated that anywhere from 1% to 25% of people are homosexual.
Erotic Plasticity: The extent of which sexual orientation can be changed through education

What causes Homosexuality?
It has been shown that a dominant or absent mother, absent, weak or hostile dad, fear of opposite sex, hormones and sexual abuse do NOT cause homosexuality. If these do not, what does? There seems to be biological causes to homosexuality. Certain prenatal hormones are thought to be linked with homosexuality. It has also been shown that men with older brothers have a higher likelihood of being homosexual.
Cerebrum asymmetry has also been noted among straight and gay males. The cerebrum size of a gay male is approximately the same size as a straight female, although it is not known if this is a result of sexual activity. 
11-9: Sex and Human Values: Is scientific research on sexual motivation value free?
This research cannot be objective. No matter what, we will always bring our personal values to the table.
11-10: The Need to Belong: What evidence points to our human need to belong?
The need to belong is the need to have strong, enduring relationships. We are born the ability and need to form these bonds.
Advantages: If the need to belong is satisfied, we are happier, healthier, more motivated to do things, and live an overall better life.
If the need to belong is not satisfied, we are depressed and have a weakened immune system. This might lead to us becoming small, and fearing to pursue passion. 
Ostracism in the brain:  the Anterior Cingulate Cortex activates when in physical pain. It also activates when the pain of rejection is felt.
11-12: Motivation at Work: What is “flow” and what are three subfields of industrial-organizational psychology?  
Work is extremely important in everyday life. Work allows us to satisfy many of the needs in Maslow’s pyramid of needs. Jobs may give us a sense of belongingness and a sense of purpose. Mihaly Csikszentmihalyi formulated the concept of Flow, a completely involved, focused state of consciousness, with diminished awareness of self and time, resulting from optimal engagement of one’s skills.
Industrial-Organizational Psychology: Psychology in the workplace. There are three subfields:
11-13: Personnel Psychology: How do personnel psychologists help organizations with employee selection, work placement and performance appraisal?
Personnel Psychology: A subfield of I/O psychology that focuses on employee recruitment, selection, placement, training, appraisal and development
Harnessing Strengths: In order to find the right person for the right job, personnel psychologists do a full job analysis of the skills required to do a particular job, and then develop a full profile of an employee. If the skills of the employee match up with the skills required to complete the job successfully, the employee will be assigned to that job.
Do interviews Predict Performance? It all depends on the type of interview. Unstructured interviews are an extremely poor indicator of future job performances.  I/O interviewers often overrate their discernment abilities when interviewing people. They assume that since they are an awesome interviewer, and can read people very well, they don’t have to go through all of those annoying background checks. This is called the Interviewer Illusion. In order to get around this, Structured Interviews are required.
Structured Interview: This is an interview process that asks the same job-relevant questions of all applicants, each of whom is rated on an established scale. Structured interviews enhance reliability and validity.
Performance Appraisal
Performance appraisal in the workplace is subject to extreme biases. There are several errors that can influence a job performance appraisal.
Halo Error: Your employer likes you, so they see your performance as good
Horn Error: Your employer just doesn’t like you for some reason, so they see your performance as poor
Leniency and Severity Errors: Your employer is either too lenient or too harsh on everybody
Recency Errors: Your work is stellar, except you messed up one time. That one time affects your entire performance appraisal.
To circumnavigate these biases, 360 degree feedback is often used. You will evaluate yourself, your colleagues will evaluate you, your boss will evaluate you, and people working under you will evaluate you. This will give the most accurate representation of your job performance.
11-14: Organizational Psychology: Motivating Achievement: What is achievement motivation? What is the role of organizational psychologists?
Employee satisfaction plays a huge role in Organizational Psychology. Satisfied employees are happier, more motivated, and more creative.
Achievement Motivation: A desire for significant accomplishment; for mastery of skills or ideas; for rapidly attaining a high standard.
11-15: Managing Well: What are some effective leadership techniques?
Effective managers harness job-relevant strengths from their employees. They know their strengths and weaknesses well. A good manager will disregard any weaknesses and focus solely on improving their strengths
Setting Specific and Challenging Goals
When setting a meaningful goal, make sure that it is a little above your level of skill. Goals that are not challenging enough will lead to boredom.
Choosing an Appropriate Leadership Style: There are several different leadership styles that a manager can take on.
Task Leadership: Goal-oriented leadership that sets standards, organizes work, and focuses attention on goals
Social Leadership: Group-oriented leadership that builds teamwork, mediates conflict, and offers support.
Transformational Leadership: The manager has a clear vision of what they want to do and where they want to go with the business.
11-16: Human Factor Psychology: How do human factor psychologists work to create user-friendly machines and work settings?
Human factor psychologists help to design appliances, machines, and work settings that fit our natural perceptions and inclinations. 
Understanding human factors can also help to prevent accidents. By studying the human factor in accidents, psychologists devise ways to reduce fatigue, distractions and other things that contribute to accidents. 



