Module 7: Consciousness, Sleep, and Dreams.

Consciousness – refers to different levels of awareness of one’s thoughts and feelings. It may include creating images in one’s mind, following ones thought process, or having unique emotional experiences. 
The Continuum of consciousness refers to a wide range of experiences, from being acutely aware and alert to being totally unaware and unresponsive.

Controlled processes are activities that require full awareness, alertness, and concentration to reach some goal. The focused attention required in carrying out controlled processes usually interferes with the execution of other ongoing activities. 

Automatic processes are activities that require little awareness, take minimal attention, and do not interfere with other ongoing activities.

Daydreaming is an activity that requires a low a level of awareness, often occurs during automatic processes, involving fantasizing or dreaming while awake.

Alerted state of consciousness result from using any number of procedures, such as meditation, psychoactive drugs, hypnosis, or sleep deprivation, to produce an awareness that differs from normal consciousness.

Sleep consists of five different stages that involve different levels of awareness, consciousness, and well responsive, as well as different levels of physiological arousal. The deepest level of sleep borders on unconsciousness. 

Dreaming is a unique state of consciousness in which we are asleep but experience a variety of astonishing visual, auditory, and tactile images, often connected in strange ways and often in color. People blind form birth, only have auditory and tactile dreams.

Unconsciousness cannot voluntarily recall unconscious thoughts, images, or beliefs.

When we are faced with very threatening wishes or desires, especially if they are sexual or aggressive we automatically defend our self esteem by placing these psychologically threatening thoughts into a mental place we are not aware of called the unconsciousness.

* - can result from disease, trauma, and a blow to the head or general anesthesia, results in total lack of sensory awareness and complete loss of responsiveness to one’s environment 

Implicit or non declarative memory consists of mental and emotional processes that we are unaware of but that bias and influence our conscious feelings, thoughts, and behaviors.
Biological clocks are internal timing devices that are genetically set to regulate psychological responses for different periods of time.

A circadian rhythm refers to a biological clock that we genetically programmed to regulate physiological responses within a time period.
The suprachiasmatic nucleus is one many groups of cells that make up the hypothalamus, which lies in the lower middles of the brain. The suprachiasmatic nucleus is a sophisticated biological clock that regulates a number of circadian rhythms, including sleep-wake routines. Because this nucleus receives direct input from the eyes, the suprachiasmatic cells are highly responsive to change in light. 
The  interval timing clock which can be started and stopped like a stopwatch, gauges the passage of seconds, minutes, or hours helps creatures time their movements, such as knowing when to start or stop doing some activity.  The interval timing clock is located in a part of the brain known as the basal ganglia.
Jet lag refers to a state experience by travelers in which their biological circadian clock is out of step, or synchrony, with the external clock time and their new location.  Jet lag results in fatigue, disorientation, lock of concentration, and reduced cognitive skills.  The general rule for recovering jet lag is that it takes about one day to reset your circadian clock for each hour of time change.

Light therapy is the use of bright artificial light to reset circadian clocks and so combat insomnia and drowsiness that plague shift workers and jet-lag sufferers.  It also helps people with sleeping disorders in which the body fails to stay in time with the external environment.

Melatonin is a hormone that is secreted by a pineal gland, an oval-shaped group of cells that is located in the center of the human brain.  Melatonin secretion increases with darkness and decreases with light.  The suprachiamatic nucleus regulates the secretion of melatonin, which plays a role in the regulation of circadian rhythms and in promoting sleep.  

The stages of sleep refer to distinctive changes in the electrical activity of the brain and accompanying physiological responses of the body that occur as you pass through different phases of sleep.  

The alpha stage is marked by feelings of being relaxed and drowsy, usually with the eyes closed.  Alpha waves have low amplitude and high frequency. (8-12 cycles per second)

Non-REM sleep is where you spend approximately 80% of your sleep time.  It is divided into sleep stages 1, 2, 3, and 4; each stage is identified by a particular pattern of brain waves and physiological responses. 

Stage 1 sleep is a transition from wakefulness to sleep and lasts 1-7 minutes.  In it, you gradually lose responsiveness to stimuli and experience drifting thoughts and images.  Stage 1 is marked by the presence of theta waves, which are lower in amplitude and lower in frequency (3-7 cycles per second) than alpha waves.


Stage 2 sleep marks the beginning of what we know as sleep, since subjects who are awakened in stage 2 report having been asleep.  EEG tracings show high-frequency bursts of brain activity called sleep spindles.


Stage 4 sleep is also called slow wave or delta sleep, is characterized by waves of very high amplitude and very low frequency (less than a cycle per second) called delta waves.  Stage 4 is often considered the deepest stage of sleep because it is the most difficult from which to be awakened.  During stage 4, heart rate, respiration, temperature, and blood flow to the brain are reduced, and there is a marked secretion of GH (growth hormone), which controls levels of metabolism, physical growth, and brain development.  

REM sleep makes up the remaining 20% of your sleep time. It is pronounced “rem” and stands for rapid eye movement sleep because your eyes move rapidly back and forth behind closed lids.  REM brain waves are high frequency and low amplitude and look very similar to beta waves, which occur when you are wide awake and alert.  During REM, your body is physiologically very aroused, but all of your voluntary muscles are paralyzed.  REM sleep is highly associated with dreaming.  

In REM behavior disorder, which usually occurs in older people, voluntary muscles are not paralyzed, and sleepers can do and act out their dreams.  

REM rebound refers to individuals spending an increased percentage of time in REM sleep if they were deprived of REM sleep on the previous nights.  

A questionnaire is ma method for obtaining information b asking subjects to read a list of written questions and check off or rate their preference for specific answers.  

Morning persons (score above 74) prefer to get up earlier, go to bed earlier, and engage in morning activities.  

Evening persons (score below a 45) prefer to get up later, go to bed later, and engage in afternoon-evening activities.  Those individuals who scored between a 45 and a 74 did not express strong morning or evening preferences.

The repair theory suggests that activities during the day deplete key factors in our brain or body that are replenished or repaired by sleep.  The repair theory says that sleep is primarily a restorative process.  

The adaptive theory suggests that sleep evolved because it prevents early humans and animals from wasting energy and exposing themselves to the dangers of nocturnal predators.  

The VPN- ventrolateral preoptic nucleus- is a group of cells in hypothalamus that act like a master with for sleep.  When turned on, the VPN secrets a neurotransmitter (GABA) that turns off the areas that keep the brain awake.  When the VPN is turned off, certain brain areas become active predators. 

The reticular formation, a column of cells that stretches the lengths of the brain stem, arouses and alerts the forebrain and prepares it to receive information from all the senses.  
Freud’s theory of dreams says that we have a “censor” that protects us from realizing threatening and unconscious desires or wishes, especially those involving sex or aggression.  To protect us from having threatening thoughts, the “censor” transforms our secret, guilt-ridden, and anxiety-provoking desires into harmless symbols that appear in our dreams and do not disturb our sleep or conscious thoughts. 
The theory that dreams are extensions of waking live means that our dreams reflect the same thoughts, fears, concerns, problems, and emotions that we have when we are awake.  

The activation-synthesis of dreams says that the dreaming represents the random and meaningless activity of nerve cells in the brain.  According to this theory, an area in the brain, called the pons, sends millions of random nerve impulses to the cortex.  In turn, the cortex tries to make sense of these random signals by creating the feelings, imagines movements, perceptions, changing scenes, and meaningless images that we define as dreams.  

The Inuit believes that in dreaming, one enters the spiritual world, where the souls of animals, supernatural, and departed relatives are made known.  Through dreams, forces in spiritual world help a living person reflect on some present or future event.  

Insomnia refers to the difficulties in either going to sleep or staying asleep through the night.  Insomnia is associated with a number of daytime complaints, including fatigue, impairment of concentration, memory difficulty, and lack of well-being.  

Benzodiazepines, which reduce anxiety, worry, and stress, are commonly prescribed for and effective in the short-term (3-4 weeks) treatment of insomnia.  However, with increasing dosage and prolonged usage, benzodiazepines (Dalmane, Xanax, Halcion, and Restoril) may produce side effects that can include daytime drowsiness, loss of memory, tolerance, and dependency.

Sleep apnea refers to repeated periods during sleep when a person stops breathing for 10 seconds or longer.  The person may repeatedly stop breathing, momentarily wake up, resume breathing, and return to sleep.  Repeated awakenings during the night result in insomnia and leave the person exhausted during the day but not knowing the cause of their tiredness.  

Narcolepsy is chronic disorder that is marked by excessive sleepiness, usually in the form of sleep attacks or short periods of sleep throughout the day.  The sleep attacks are accompanied by brief periods of REM sleep and by muscle paralysis, which may range from tilting head to buckling knees and falling to the ground.

Night terrors, which occur during take 3 or 4, are frightening experiences that often start with a piercing scream, followed by a sudden waking in fearful state with rapid breathing and increased heart rate, however, the next morning the child has no memory of frightening experience.  About 3-7% of children have night terrors.  

Nightmares, which occur during REM sleep, are very frightening and anxiety-producing images that occur dreaming.  Nightmares usually involve great danger – being attacked, injured, or pursued.  Upon awakening, the person can usually describe the nightmare in full detail.  

Sleepwalking usually occurs in stage 3 or 4 and consists of getting up and walking while literally sound asleep.  Sleepwalkers generally have poor coordination, are clumsy, but can avoid objects, can engage in very limited conversation, and have no memory of sleepwalking.  
