PSY 1101 – Chapter 3 

CONSCIOUSNESS AND THE TWO-TRACK MIND

· Consciousness is our awareness of ourselves and of our environment

The Brain and Consciousness

Cognitive Neuroscience
· Cognitive neuroscience is the interdisciplinary study of the brain activity linked with cognition (including perception, thinking, memory, and language)
· Upper brainstem contributes to consciousness
· Children born without cerebral cortex exhibit signs of consciousness
· A noncommunicative patient showed no outward signs of conscious awareness however when asked to imagine doing activities fMRI scans showed normal brain activity

Dual Processing
· Dual processing is the principle that information is often simultaneously processed on separate conscious and unconscious tracks
THE TWO-TRACK MIND
· Vision is a dual-processing system
· Visual perception track enables us consciously “to create the mental furniture that allows us to think about the world” – to recognize things and to plan future actions
· Visual action track guides our conscious, moment-to-moment actions
· Basically, we do not have control over what we do
· We consciously experience the decision to move our hand about 0.2 seconds before the movement
· Brain waves jump about 0.35 seconds ahead of our unconscious perception of the decision
· Therefore before you know it your brain seems headed toward the decision
· EX: driving a familiar route without really noticing what you are doing, being able to think about something entirely different
SELECTIVE ATTENTION
· Selective attention is the focusing of the conscious awareness on a particular stimulus
· Five senses take in 11 000 000 bits of info per second, consciously process only 40 (not aware of wearing shoes or clothes)
· Cocktail party effect is the ability to listen to one voice among many
· Focused listening means that you wont perceive what is said in other conversations
· Talking on a phone while driving takes attention away from the road and causes slower reaction
· Inattentional blindness is failing to see visible objects when our attention is elsewhere
· Change blindness is failing to notice changes in the environment

Sleep and Dreams
· Brain’s auditory cortex responds to sound stimuli even while sleeping (waking when hearing your name, but not a passing car)

Biological Rhythms and Sleep

CIRCADIAN RHYTHM
· Circadian rhythm is the biological clock; regular bodily rhythms (ex: temperature and wakefulness) that occur on a 24-hour cycle
· Light activates retinal proteins
· Proteins trigger signals to brain’s suprachiasmatic nucleus (SCN)
· SCN causes pineal gland to decrease production of melatonin in the morning or increase in the evening 
· Our biological clock can shift by staying up late and sleeping in 
· Our B-clocks can be reset after a time changing plane flight by spending the day outdoors exposed to light 
· Artificial light delays sleep
SLEEP STAGES
· REM sleep is rapid eye movement sleep, a recurring sleep stage during which vivid dreams commonly occur. Also known as paradoxical sleep, because the muscles are relaxed (except for minor twitches) but other body systems are active
· Alpha waves are the relatively slow brain waves of a relaxed, awake state
· Sleep is periodic, natural, reversible loss of consciousness – as distinct from unconsciousness resulting from a coma, general anesthesia, or hibernation
· Often a part of Stage 1, hallucinations are false sensory experiences, such as seeing something in the absence of an external visual stimulus
· Hypnagogic sensations are things such as feeling like you’re falling or floating weightlessly
· Relaxing more deeply brings Stage 2 (about 20 minutes)
· Sleep spindles – bursts of rapid, rhythmic brain-wave activity
· Sleep talking also can occur in this stage
· Stage 3 is brief and transitional to the deep sleep of Stage 4
· Both stages but more in Stage 4, you emit delta waves which are large, slow brain waves associated with deep sleep
· Last about 30 minutes, and hard to awaken in this stage
· End of stage 4 is where children may wet the bed or sleepwalk
REM SLEEP
· About an hour after you fall asleep you return through stage 3 and then 2 (where about ½ of night is spent) and enter REM sleep
· About 10 minutes brain waves are rapid and saw-toothed like stage 1
· Unlike stage 1 in that heart rate rises and breathing is rapid which eye movement about every minute
· Except during scary dreams genitals become aroused during REM sleep
· Men with erectile dysfunction have sleep related erections
· Brains motor cortex is active but brainstem blocks msgs, therefore you are essentially paralyzed and very hard to waken (paradoxical sleep)
· REM announces beginning of a dream
· As night continues stage 4 gets shorter until it is nonexistent, REM stage 2 gets longer
· About 100 minutes of REM sleep per night 

Why Do We Sleep?
· Not everyone needs 8 hours of sleep
· Infants more, some adults less
· Avg for Canada/US is 8 hours 
· Generally less during the week for students and workers
· Can be attributed to the production of the light bulb
· A build up of short sleeps cannot be fixed by one long one
· Sleep is about 1/3 of our lives
THE EFFECTS OF SLEEP LOSS
· 7.5 to 9 hours of sleep had people reporting feeling better than those who did not
· Sleep deprivation causes diminished productivity, irritability, tendency to make mistakes
· It increases hunger-arousing hormone ghrelin
· Decreases hunger-suppressing hormone leptin
· Increases stress hormone cortisol which stimulates body to make fat***
· Can suppress immune cells that fight viral infections/cancers
· When we are sick we often sleep more
· Following time changes (fall/spring) accidents increase
SLEEP THEORIES 
· Natural selection? Sleep protected our ancestors
· Help us recuperate
· Restore/repair brain tissue
· Free radicals are molecules that are toxic to neurons
· Allows unused connections to weaken
· New research shows it is for making memories
· People remember better after sleeping 
· Feeds creative thinking, dreams have inspired noteworthy literary, artistic, scientific achievements
· Sleep releases growth hormone, less as we age

Sleep Disorders
· Insomnia is recurring problems in falling or staying asleep
· Sleeping pills and alcohol can aggravate the problem
· Causes reduced REM sleep
· Natural alternatives:
· Exercise, but not late in the evening
· Avoid caffeine in the afternoon, rich foods late
· Milk, provides material for manufacture of serotonin
· Relax with dimmer light before bed
· Have regular sleep schedule
· Hide clock so you aren’t tempted to check it 
· Manage stress
· Narcolepsy is a sleep disorder characterized by uncontrollable sleep attacks, the sufferer may lapse directly into REM sleep, often at inopportune times
· Possibly due to the absence of hypothalamic neural center that produces orexin (hypocretin) which is linked to alertness
· Sleep apnea is a sleep disorder characterized by temporary cessations of breathing during sleep and repeated momentary awakenings
· Causes snoring and tiredness throughout the day, often have no recall of episode, eliminates slow-wave sleep
· Linked to obesity
· Night terrors is a sleep disorder characterized by high arousal and an appearance of being terrified; unlike nightmares, night terrors occur during stage 4 sleep, within 2 or 3 hours of falling asleep, and are seldom remembered
· Mostly affect children, may sit up or walk around
· Doubling of heart rate and breathing
· Sleepwalking and sleeptalking are usually harmless and people usually return to bed
· Occur after sleep deprivation when people sleep more deeply, occur during stage 4 sleep

Dreams 
WHAT WE DREAM
· REM dream is a sequence of images, emotions, and thoughts passing through a sleeping person’s mind, dreams are notable for their hallucinatory imagery, discontinuities, and incongruities, and for the dreamer’s delusional acceptance of the content and later difficulties remembering it
· 8 in 10 contain negative, spend about 6 years dreaming
· Often not sexual, contain manifest content which, according to Freud, the remembered story line of a dream (distinct from latent, or hidden, content)
· Traces of previous days nonsexual experiences
· Sensory stimuli in environment can intrude on dreams, smells or liquids being felt
· 5 minutes before sleep is generally forgotten
· Why sleep apnea sufferers don’t remember 
· Why dreams are only remembered if you are awake for a significant amount of time
WHY WE DREAM
· To satisfy our own wishes
· Latent content according to Freud, the underlying meaning of a dream (as distinct from its manifest content)
· Critics believe Freud’s claims to be false, dreams don’t have a specific purpose
· To file away memories
· People who experienced REM sleep were able to remember better things they had learned the day before
· The same brain regions are active during learning a task as during REM sleep
· To develop and preserve neural pathways
· REM sleep provides brain with stimulation which develops and preserves the brain’s neural pathways
· To make sense of neural static
· Activation-synthesis theory – neural activity is random and dreams are the brains attempt to make sense of it
· PET scans show activity in amygdala (emotion-related limbic system) while the frontal lobe is idle
· To reflect cognitive development
· Deny both Freud and A-S theory
· Seen as brain maturation and cognitive development
· Infants dream play more like slideshows than active stories

· We need REM sleep
· People deprived it will go back into it quickly after being awakened
· REM rebound is the tendency for REM sleep to increase following REM sleep deprivation (created by repeated awakenings during REM sleep)

Hypnosis
· Hypnosis is a social interaction in which a person (the hypnotist) suggests to another (the subject) that certain perceptions, feelings, thoughts, or behaviors will spontaneously occur

Facts and Falsehoods
CAN ANYONE EXPERIENCE HYPNOSIS?
· Hypnotic ability – is the susceptibility a person has to hypnosis
· It depends on how open the subject is to the hypnotists suggestions
CAN HYPNOSIS ENHANCE RECALL OF FORGOTTEN EVENTS?
· Many believe it is “all in there”
· Hypnotists can plant ideas by using suggestive questions
CAN HYPNOSIS FORCE PEOPLE TO ACT AGAINST THEIR WILL?
· ???
CAN HYPNOSIS BE THERAPEUTIC?
· Posthypnotic suggestion is a suggestion, made during a hypnosis session, to be carried out after the subject is no longer hypnotized; used by some clinicians to help control undesired symptoms and behaviors
· EX: woman being cured of sores on her body

Explaining the Hypnotized State
HYPNOSIS AS A SOCIAL PHENOMENON
· The more a person trusts the hypnotist the more they will respond to them
· ???
HYPNOSIS AS DIVIDED CONSCIOUSNESS
· Hilgard believed in dissociation which is a split in consciousness, which allows some thoughts and behaviors to occur simultaneously with others
· EX: finishing typing a sentence while starting a conversation
· EX: hypnosis that dissociates the sensation of pain stimulus when putting an arm in an ice bath
· Hypnosis does not block sensory input but may block our attention to it
· Similar to a hockey player being injured but not noticing til the game is over (selective attention)

Drugs and Consciousness
· Psychoactive drug is a chemical substance that alters perceptions and moods
· Done through actions at neural synapses

Dependence and Addiction
· Tolerance is 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
· Process called neuroadaptation
· Withdrawal is the discomfort and distress that follow discontinuing the use of an addictive drug
· Physical dependence is a physiological need for a drug, marked by unpleasant withdrawal symptoms when the drug is discontinued
· Psychological dependence is a psychological need to use a drug, such as to relive negative emotions
MISCONCEPTIONS ABOUT ADDICTION
· Addiction is compulsive drug craving and use, despite adverse consequences
· 3 myths about addiction:
· Addictive drugs quickly corrupt; for example, morphine taken to control pain is powerfully addictive and often leads to heroin use
· Addictions cannot be overcome voluntarily; therapy is required
· We can extend the concept of addiction to cover not just drug dependencies, but a whole spectrum of repetitive, pleasure-seeking behaviors

Psychoactive Drugs
· Work at brain synapses
· Stimulate, inhibit, or mimic activity of brain’s own chemical messengers (NTs)
· Society can have an effect on what the 
DEPRESSANTS
· Depressants are drugs (such as alcohol, barbiturates, and opiates) that reduce neural activity and slow body functions
· Alcohol
· Slows brain activity that controls judgment
· Lowers inhibitions
· Slows neural processing
· Disrupts memory formation
· Reduces self-awareness
· Urges you feel when sober are magnified when drunk
· Anger vs. large tipper
· Low doses slow sympathetic nervous system
· Lack of memory is in part due to lack of REM sleep which fixes days events into permanent memories
· Women have less of a stomach enzyme that digests alcohol, therefore it does more damage and they become dependent easier
· Reduces self-awareness, explains why people who want to suppress failures turn to alcohol more than those who are celebrating
· Social expectations of alcohol cause people to “act the part” even if they are not drunk
· Alcohol raises the amount of casual and risky sex
· Barbiturates 
· Barbiturates (tranquilizers) are drugs that depress the activity of the central nervous system, reducing anxiety but impairing memory and judgment
· Prescribed to induce sleep, reduce anxiety (Nembutal, Seconal, Amytal)
· In combination with alcohol can be lethal
· Opiates
· Opium and its derivatives, morphine, and heroin
· Depress nervous system
· Pupils constrict, breathing slows, lethargy sets in, pleasure replaces pain
· Serious withdrawal
· Brain will stop producing natural opiates (endorphins)
STIMULANTS
· Stimulants are drugs (such as caffeine, nicotine, and the more powerful amphetamines, cocaine, and ecstasy) that excite neural activity and speed up bodily functions
· Use to stay awake, lose weight, boost mood or athletic performance
· Includes amphetamines which are drugs that stimulate neural activity, causing speeded-up body functions and associated energy and mood changes
· And the more powerful methamphetamine which is a powerfully addictive drug that stimulates the central nervous system, with speeded-up body functions and associated energy and mood changes; over time, appears to reduce baseline dopamine levels
· Methamphetamine
· Up to 8 hours of enhanced energy/euphoria
· Triggers release of NT dopamine which stimulates brain to enhance energy and mood
· Men show greater dopamine release than women which explain the higher addiction rate
· Over time can reduce dopamine levels and leave the user depressed
· Caffeine
· Worlds most widely consumed psychoactive substance
· Dose typically lasts 3 to 4 hours
· Over time tolerance builds up
· Withdrawal when consumption stops
· Nicotine
· Tobacco (cigs) kill 5.4 mil of the 1.3 bil customers
· Teen-to-grave smoker has 50% chance of dying from the habit
· Smoking generally begins during early adolescence, if not by then than probably never
· Friends play a large role in whether you smoke
· Addiction is close to that of cocaine and heroin
· Serious withdrawal symptoms (each year 1 in 7 who want to quit actually will)
· Takes about 7 seconds to deliver nicotine hit
· Triggers release of (nor) epinephrine, diminishes appetite, boosts alertness/mental efficiency
· Nicotine stimulates release of dopamine
· Insula is a prune-sized frontal lobe region which lights up when people crave drugs, damage allows for instant quitting
· [image: ]Cocaine 
· Enters bloodstream very quickly
· Depletes brains supply of dopamine, serotonin, and nor (epinephrine)
· Crash after 15 to 30 minutes 
· Can cause convulsions, cardiac arrest or respiratory failure
· Situation affects the user’s expectations
· Ecstasy “club drug”
· Ecstasy (MDMA) is a synthetic stimulant and mild hallucinogen, produces euphoria and social intimacy, but with short-term health risks and longer-term harm to serotonin-producing and to mood and cognition
· Triggers dopamine release
· Major effect is blocking serotonin absorption thus prolonging serotonins “feel-good”
· After about 30 minutes the feeling will last 3-4
· Has a dehydrating effect
· Suppresses immune system, impairs memory/cognitive functions, disrupts sleep
HALLUCINOGENS
· Hallucinogens are psychedelic (“mind-manifesting”) drugs, such as LSD, that distort perceptions and evoke sensory images in the absence of sensory input
· LSD
· LSD (lysergic acid diethylamide) is a powerful hallucinogenic drug, also known as acid
· Chemically similar to serotonin, therefore block actions of it 
· Cause serious hallucinations 
· Can cause panic 
· Marijuana 
· Major ingredient is THC (delta-9-tetrahydrocannabinol) which triggers a variety of effects, including mild hallucinations
· Consists of leaves and flowers of hemp plant
· Smoking takes about 7 seconds to feel effects, eating is longer
· Linger in body for a month or more
· Therefore regular users may not need as much to get high as occasional users
· Weed may intensify current feelings
· Heavy use is associated with brain shrinkage in areas that process memories and emotions
· Is used for medical purposes to alleviate pain 
[image: ]

Influences on Drug Use 
BIOLOGICAL INFLUENCES
· Heredity can impact chance of developing an addiction
· Boys at age 6 who are impulsive/fearless are more likely to use drugs
· Researchers have identified genes that are more common among people predisposed to alcoholism, are now seeking genes that contribute to tobacco addiction
PSYCHOLOGICAL AND SOCIAL-CULTURAL INFLUENCES
· Depression, a major stressor or failure, increases risk of drug use
· Unmarried adults more likely to use drugs
· Teen drinking is mostly a social thing, not to cope with problems
· Religious groups are generally drug free
· Teens from good families with good grades rarely do drugs due to the fact they don’t associate with those who do
· Drug use or alcohol consumption often stops if group of friends changes
· People are less likely to use them if they feel good about themselves, explains why high school dropouts have a much higher percentage than college graduates

Near Death Experiences
· Near-death experience is an altered state of consciousness reported after a close brush with death (such as through cardiac arrest); often similar to drug-induced hallucinations
· [bookmark: _GoBack]
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(FIGURE 3.21). Within 15 to 30 minutes, a crash of agitated depression follows as
the drug’s effect wears off. 



In national surveys, 5 percent of U.S. high school seniors and 5 percent of British
18- to 24-year-olds reported having tried cocaine during the past year (Home Office,
2003; Johnston et al., 2008). Nearly half of the drug-using seniors had smoked crack,
a crystallized form of cocaine. This faster-working, potent form of the drug produces
a briefer but more intense high, a more intense crash, and a craving for more, which
wanes after several hours only to return several days later (Gawin, 1991).



Cocaine-addicted monkeys have pressed levers more than 12,000 times to gain
one cocaine injection (Siegel, 1990). Many regular cocaine users—animal and
human—do become addicted. In situations that trigger aggression, ingesting cocaine
may heighten reactions. Caged rats fight when given foot shocks, and they fight even
more when given cocaine and foot shocks. Likewise, humans ingesting high doses of
cocaine in laboratory experiments impose higher shock levels on a presumed oppo-
nent than do those receiving a placebo (Licata et al., 1993). Cocaine use may also
lead to emotional disturbances, suspiciousness, convulsions, cardiac arrest, or respi-
ratory failure. 



As with all psychoactive drugs, cocaine’s psychological effects depend not only on
the dosage and form consumed but also on the situation and the user’s expectations
and personality. Given a placebo, cocaine users who think they are taking cocaine
often have a cocainelike experience (Van Dyke & Byck, 1982).



Ecstasy Ecstasy, a street name for MDMA (methylenedioxymethamphetamine), is
both a stimulant and a mild hallucinogen. As an amphetamine derivative, it triggers
dopamine release. But its major effect is releasing stored serotonin and blocking its
reabsorption, thus prolonging serotonin’s feel-good flood (Braun, 2001). About a
half-hour after taking an Ecstasy pill, users enter a three- to four-hour period of feel-
ings of emotional elevation and, given a social context, connectedness with those
around them (“I love everyone”).
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By binding to the sites that normally reabsorb 
neurotransmitter molecules, cocaine blocks 
reuptake of dopamine, norepinephrine, and 
serotonin (Ray & Ksir, 1990). The extra 
neurotransmitter molecules therefore remain 
in the synapse, intensifying their normal mood-
altering effects and producing a euphoric rush. 
When the cocaine level drops, the absence of 
these neurotransmitters produces a crash.



Neurotransmitters carry a message from a 
sending neuron across a synapse to receptor 
sites on a receiving neuron.



The sending neuron normally reabsorbs 
excess neurotransmitter molecules, a 
process called reuptake.



! FIGURE 3.21
Cocaine euphoria and crash 



• The recipe for Coca-Cola originally
included an extract of the coca plant,
creating a cocaine tonic for tired
elderly people. Between 1896 and
1905, Coke was indeed “the real
thing.” •



“Cocaine makes you a new man.
And the first thing that new man
wants is more cocaine.”



Comedian George Carlin (1937–2008)
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Influences on Drug Use



16: Why do some people become regular users of consciousness-
altering drugs?



Drug use by North American youth increased during the 1970s. Then, with increased
drug education and a more realistic and deglamorized media depiction of taking
drugs, drug use declined sharply. After the early 1990s, the cultural antidrug voice
softened, and drugs for a time were again glamorized in some music and films. Con-
sider these marijuana-related trends:



• In the University of Michigan’s annual survey of 15,000 U.S. high school seniors,
the proportion who believe there is “great risk” in regular marijuana use rose
from 35 percent in 1978 to 79 percent in 1991, then retreated to 55 percent in
2007 (Johnston et al., 2008).



• After peaking in 1978, marijuana use by U.S. high school seniors declined
through 1992, then rose, but has recently been tapering off (FIGURE 3.22 on the
next page). Among Canadian 15- to 24-year-olds, 23 percent report using mari-
juana monthly, weekly, or daily (Health Canada, 2007).



For some adolescents, occasional drug use represents thrill seeking. Why, though,
do other adolescents become regular drug users? In search of answers, researchers
have engaged biological, psychological, and cultural levels of analysis.



Biological Influences
Some people may be biologically vulnerable to particular drugs. For example, evidence
accumulates that heredity influences some aspects of alcohol abuse problems, espe-
cially those appearing by early adulthood (Crabbe, 2002):



• Adopted individuals are more susceptible to alcohol dependence if one or both
biological parents have a history of it.



• Having an identical rather than fraternal twin with alcohol dependence puts one
at increased risk for alcohol problems (Kendler et al., 2002). (In marijuana use
also, identical twins more closely resemble one another than do fraternal twins.)
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TABLE 3.3



A GUIDE TO SELECTED PSYCHOACTIVE DRUGS



Drug Type Pleasurable Effects Adverse Effects



Alcohol



Heroin



Caffeine



Methamphet-
amine



Cocaine



Nicotine



Ecstasy
(MDMA)



Marijuana



Depressant



Depressant



Stimulant



Stimulant



Stimulant



Stimulant



Stimulant; mild
hallucinogen



Mild hallucinogen



Initial high followed by relaxation and disinhibition



Rush of euphoria, relief from pain



Increased alertness and wakefulness



Euphoria, alertness, energy



Rush of euphoria, confidence, energy



Arousal and relaxation, sense of well-being



Emotional elevation, disinhibition



Enhanced sensation, relief of pain, distortion of
time, relaxation



Depression, memory loss, organ damage, impaired
reactions



Depressed physiology, agonizing withdrawal



Anxiety, restlessness, and insomnia in high doses;
uncomfortable withdrawal



Irritability, insomnia, hypertension, seizures



Cardiovascular stress, suspiciousness, depressive
crash



Heart disease, cancer



Dehydration, overheating, depressed mood,
impaired cognitive and immune functioning



Impaired learning and memory, increased risk of
psychological disorders, lung damage from smoke
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