Psychology study chapter 2

Consciousness

Definition: Awareness of objects and events in the external world and of our own experiences at any
given moment

- Provides us with a sense of self
Commonly described as being:

- Personal, our subjective understanding of the world that is individual

- Selective, we can voluntary shift our attention from one stimuli to another

- Continuous, consciousness is never empty, awareness of one moment blends into the next

- Changing, information is constantly being brought into awareness and our attention is always
shifting

States of Consciousness

Definition: Level of awareness of our internal state and external surroundings that determines how
much information we take in and respond to

States of consciousness can be ranked on a continuum

Anaesthetised
Unconscious (coma), COMPLETE LACK OF AWARENESS

1. Focused selective attention, TOTAL AWARENESS
2. Divided attention (automatic processes)

3. Daydreaming

4. Meditative State

5. Hypnotised

6. Asleep

7.

8.

There are 2 main categories of consciousness

- Normal waking consciousness (NWC), numbers 1 and 2
- Altered states of consciousness (ASC), numbers 3 to 8
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Normal Waking Consciousness

Definition: Associated with being awake and aware of internal and external experiences (feelings,
thoughts etc.)

Attention

Definition: Concentration on mental activity that involves focusing on specific stimuli and ignoring
others.

- States of consciousness at the top of the continuum require more attention
- Attention can be focused internally (thoughts, feelings etc.) or externally (sounds, smells etc.)

Selective Attention
Definition: Choosing to focus on certain stimuli, whilst ignoring unnecessary stimuli

- When people focus on a certain stimuli (selective attention), they tend to miss other
information around them

- The flashlight analogy (in a dark room you only see the area the torch is shining on and fail to
notice your surroundings

- Selective attention controls what information enters our consciousness

What determines whether or not we will focus on a stimulus?

- More likely to focus if stimulus is personally important to us, e.g. the cocktail party
phenomenon, we hear our name over everything else even if we are focussed on other stimuli

- Orif the stimulus is new/unusual (novel), e.g. television adverts use loud noises and bright
colours to get people’s attention

Divided Attention

Definition: The ability to distribute our attention and do 2 or more things at the same time
(simultaneously)

- Ability to divide our attention depends on how much conscious effort is required to complete
each task.
- Research shows that it is possible to multitask as long as the tasks are not complex

So basically

- Complex tasks require selective attention
- While more simple tasks can be completed simultaneously using divided attention

Controlled and Automatic Processes
Controlled processes tend to be more difficult/complex, therefore they require more mental effort
- They require selective attention, e.g. learning something new such as driving a car

Automatic processes are easier and require less mental effort
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- Can be completed using divided attention, e.g. walking
Over time controlled processes can become automatic
Content Limitations

The type of information held in our consciousness is more restricted during NWC because we can
control it

- Related to selective attention
- The thinking processes of NWC tend to be more organised and logical

During ASC we generally don’t have the same control, so the information we receive is less limited

Altered States of Consciousness

Definition: Any state of consciousness that is distinctly different from NWC
- Some occur naturally while others are purposely induced

Psychological changes that occur in ASCs vary greatly from person to person, but there are some
common characteristics

- Perceptual and cognitive distortions
- Disturbed sense of time

- Changes in emotional awareness

- Changes in self-control

Distortions of Perception

Definition: Either makes senses more receptive to external stimuli, or dulls senses to the point where
some sensations are not experienced at all

- For example, some drugs make colours appear brighter, sounds louder, smells stronger, touch
more sensitive- some people may even hallucinate and experience perceptions of stimuli that
are not really there.

- Onthe other hand in activities such as meditation the individual may be able to focus their
concentration so that their normal pain threshold is increased, or they may feel no pain at all

Perceptions are often so distorted that people may lose their sense of identity...

- They may like someone else
- Orfeel as if they were outside their own body looking in, (having an outer body experience)

Distortions of Cognition
Thought processes are often more disorganised during an ASC

- Thinking is often illogical and lacking in sequence which may lead to difficulties in problem
solving
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- People often have trouble remembering events that occur during an ASC
Time Orientation

Definition: Estimation of time is frequently distorted during an ASC, it may appear to be quicker or to
pass by very slowly

- For example waking up after what felt like a very long nap only to discover that you have been
asleep for 15 mins
- Or waking up after 8 hours of sleep whilst feeling as if you have only just shut your eyes

Changes in Emotional Awareness
ASCs can impact emotions in a variety of ways

- It can put an individual’s feelings into a state of turmoil which leads to uncharacteristic
responses

- Make an individual feel emotionless

- Lead to inappropriate emotional reactions

- Or lead to unpredictable emotional responses

Changes in Self-Control
Definition: ASCs may lead to individuals having more or less self-control

- For example, a drunken lack of coordination and intense emotions, or being more open to
suggestion when hypnotised

- Onthe other hand, using hypnosis to help quit smoking or other addictions, and managing
chronic pain

Daydreaming

Definition: An ASC in which we shift our attention from external stimuli to internal thoughts, feelings
and imagined scenarios, (3" on continuum)

- More likely to occur whilst stationary, perhaps because active behaviour and directed attention
are turned off

- May be our consciousness responding to an unchanging external environment by turning
inwards

Usually quite different to night dreams

- Daydreams= minimal eye movement, high levels of alpha brain waves
- Content often less organised and meaningful than night dreams

Purpose of daydreams

- Freud, we use daydreams to act out in our fantasies things that we are unable to do in reality,
(wish fulfilment, reduces frustration and tension)

- Singer, daydreaming enables us to mentally try out a range of options for various situations

- Schachter, daydreaming helps us to solve problems
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Alcohol-Induced State
Alcohol is both a...

- Psychoactive drug, chemical that changes conscious awareness, perception or moods
- And a depressant, causes initial euphoria but only by depressing activity of the brain centres
responsible for inhibitions, judgement, and self-control

Effect on conscious awareness depends on...

- The concentration of alcohol

- Amount of alcohol consumed

- The characteristics of the individual consuming alcohol
- And the conditions under which alcohol is consumed

Some of the effects of alcohol include...

- Ashortened attention span

- Impaired perceptions, thinking and memory
- Slower reaction times

- And reduced self-awareness

Excessive consumption can severely impact on brain functioning and may result in death

Researching Consciousness

Consciousness as a Hypothetical Construct

Consciousness can be difficult to study because it is a psychological (hypothetical) construct, something
that is believed to exist but cannot be directly measured or observed

- Psychological construct, constructed to describe specific psychological activities or patterns

We can only infer/assume what someone’s state of consciousness is, based on their behaviour or
physiological measurements

- Observations of behaviour are subjective (based on the researchers interpretation) and may be
biased, so measurements of physiological responses are more reliable

- But physiological responses occur for many reasons, not just to indicate a change in someone’s
state of consciousness

- Tolook at either in isolation would provide us with misleading results therefore a combination
of both methods should be used

Electroencephalograph (EEG)
Definition: Detects, amplifies and records the electrical activity spontaneously generated by the brain

Brain wave patterns can vary in frequency and amplitude

tsix

© The School For Excellence 2017 www.tsfx.com.au Free Exclusive Online Resources



- High frequency (faster, more waves per second) vs. low frequency (slower, less waves per

second)
- Higher amplitude (bigger peaks and troughs) vs. lower amplitude (smaller peaks and troughs)

There are 4 types of brainwaves

- Beta waves, NWC, associated with being alert, active and concentrating (high frequency, low
amplitude)
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- Alpha waves, NWC, associated with being relaxed but wakeful (high frequency, low amplitude
but bigger than beta waves)
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- Theta waves, ASC, occurs during the early stages of sleep (medium frequency, varied amplitude)

- Delta waves, ASC, occurs during the deepest stages of sleep (low frequency, high amplitude)

Heart Rate, Body Temperature and Galvanic Skin Response (GSR)
Heart rate

- May increase (e.g. substance use) or decrease (e.g. sleep)
Body temperature

- Lessvariable than heart rate but there are patterns
- Most predictable ASC related body temperature change occurs during sleep when body
temperature drops by 1°C

Galvanic skin response (GSR)
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- Measures the changes in the electrical conductivity of the skin
- More sweat= more electrical conductivity= higher emotional arousal

Psychology study chapter 3

Sleep

Definition: A regularly occurring ASC that typically occurs spontaneously and is characterised by a loss of
conscious awareness

- Just like NWC, sleep has many different levels/states

Researching Sleep

Most sleep research happens in sleep laboratories, also known as sleep units
- They are made as homelike as possible to avoid extraneous variables

Sleep laboratories use EEGs, EMGs and EOGs to record brain activity, muscle tension and eye
movements during sleep stages

Electroencephalograph (EEG)
Definition: Detects, amplifies and records the electrical activity spontaneously generated by the brain

- Asa person falls asleep the brain produces distinguishable patterns of electrical activity (brain
waves)

- Physiological changes such as muscle tension and eye movement correspond to changing brain
wave patterns

EEG studies have shown that we all experience 5 different stages of sleep in a typical night
Electromyograph (EMG)
Definition: Detects, amplifies and records the electrical activity of the muscles

- Recordings indicate changes in muscle activity (movement) and muscle tone (tension)
- Recordings are obtained by attaching electrodes to the skin above the particular muscle/s

EMG studies show that our muscles progressively relax as we pass into deeper stages of sleep, there are
also periods where our muscles may spasm (light sleep) or completely relax (deep sleep)

Electro-Oculogram (EOG)

Definition: Detects, amplifies and records the electrical activity of the eye muscles that control eye
movements and positions

- Most commonly used to measure changes in eye movements during different stages of sleep
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- Recordings are obtained by attaching electrodes to areas of the face surrounding the eyes
EOG studies have allowed researchers to distinguish between 2 stages of sleep:

- Rapid eye movement sleep (REM)
- Non rapid eye movement sleep (NREM)

Heart Rate and Body Temperature
Both heart rate and body temperature gradually drop as we drift into deeper sleep

- Core body temperature can drop by more than 1°C
- However heart rate may change suddenly and dramatically as a result of dreaming, sleep
phenomena and sleep disorders.

Most sleep laboratories are fitted with video cameras to record observable responses that accompany
sleep

Characteristics and Patterns of Sleep

During a typical night’s sleep we experience two different types of sleep: NREM & REM.

- 1 cycle of NREM sleep involves four different stages, and lasts for about 70 — 90 minutes. A
period of REM sleep follows each NREM cycle.
- REM sleep usually increases as the night progresses

A complete sleep cycle usually lasts for about 80 to 120 minutes:

Awake - ) AEM

[ ] nrem
Stage 1 ¢ =0 = (|  —
Stage 2 “ P ) Jﬁ —
Stage 3 | ‘ = T | —
Stage 4 >
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0 2 3 i 5 5]

- Image depicts the order in which the stages of sleep are experienced
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NREM Sleep

NREM sleep is believed to be the time when the body recovers from the day’s activities, (repairing body
tissue, removing waste products, replenishing neurotransmitters, etc.)

- There are 4 distinct stage of NREM sleep

- We can identify which stage of sleep someone is in by looking at their brain waves
- We get more NREM sleep in the first half of the night

- After strenuous physical activity NREM sleep increases

When we first close our eyes and begin to relax before falling asleep our brain begins to emit alpha
waves, this is known as the hypnogogic stage

- Slow, rolling eye movements

- Usually lasts around 1-2 minutes

- May experience flashes of light or colour, floating or weightlessness, dreamlike images, jerky
movements, falling sensations

Dreaming can occur during the deep stages of NREM sleep but is less frequent and harder to remember
than dreams that occur during REM

- NREM dreams tend to be shorter than REM dreams, less intense and without a real story line
- People who are light sleepers or anxious are more likely to dream in NREM

NREM, Stage 1
Stage 1 consists of a combination of alpha and theta brainwaves

- Gradually lose awareness of ourselves and our surroundings, but sometimes aware of faint
sounds in our environment

- Decrease in heart rate, respiration, body temperature and muscle tension

- Hypnic jerk, muscles spasm/jerk as a result of relaxing, very common in stage 1

- Lasts 5-10 minutes

NREM, Stage 2
Stage 2 is comprised of mainly theta waves

- Light stage of sleep (easily woken), person is truly asleep

- Body movements lessen, breathing becomes more regular, blood pressure and temperature
continue to fall, heart rate is slower

- Sleep spindles and K complexes occur

- Lasts 10-20 minutes

NREM, Stage 3
Stage 3 features a mix of theta and delta waves

- Start of the deepest stage of sleep (moderately deep)
- Heart rate, blood pressure and body temperature continue to drop and breathing continues to
be slow and steady
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- Extremely relaxed and becomes increasingly less responsive to the outside world (difficult to
wake)

- Usually starts within an hour of falling asleep and lasts for 30 minutes

- Is a part of slow wave sleep (SWS)

NREM, Stage 4
A person is said to be in stage 4 when delta waves make up more than 50% of brain activity

- Deepest stage of sleep (very deep sleep)

- Stage when sleepwalking, sleep talking, night terrors and bed wetting can occur

- Muscles are completely relaxed, we barely move

- Very difficult to wake someone in this stage

- Inthe first sleep cycle this stage may last 20 minutes, but becomes progressively shorter as the
night goes on

- During the last half of the night when more time is spent in REM we usually do not reach the
deeper stages of sleep

REM Sleep

Definition: A stage of sleep that occurs several times during the night and is marked by dreaming, rapid
eye movements underneath closed lids, and an increase in brain activity

- Irregular beta waves, not unlike waking brainwaves, beta-like waves
- Brain waves are active whilst muscle tone indicates deep sleep, paradoxical sleep
- Most dreaming occurs in this state and muscle paralysis occurs

Some possible purposes of REM include

- Strengthening newly formed neural connections to aid in consolidating memories
- Replenishing the nervous system

People who have been deprived of REM sleep remain in the stage for longer than normal when given
the opportunity, known as a REM rebound

- Infants and children spend more time in REM sleep than adults
A REM rebound occurs when more time than usual is spent in REM after a period of lost REM
REM, Dreams
REM sleep is when the majority of dreams occur

- Many of our dream storylines are similar to concerns we have in everyday life and incorporate
events from the previous day/week

- Negative emotions are more prevalent

- The dreamer is usually at the centre of the dream and 95% of the time other characters are
family and/or friends of the dreamer
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More than 95% of dreams are forgotten, you are more likely to remember if you wake up during REM
sleep or immediately after the dream

So basically...

TABLE 4.2 Physiological characteristics of the stages of sleep

CHARACTERISTIC

Sleep state

Brainwaves

Heart rate

Breathing rate

Muscle tension

Body temperature

Changing Sleep Patterns

NREM SLEEP
STAGE 2 STAGE 3 m

STAGE 1

Drifting in and
out of sleep
Alpha and theta
Irreqular
Irreqular

Relatively tense

Normal

Light sleep [real
sleep starts)

Theta and sleep
spindles

Slower and more
regular

Slower and more
regular

Lower muscle
tension

Lower

Moderately deep
sleep

Theta and delta

Slower and more
regular

Slower and more
regular

Lower muscle
tension

Lower

Deep sleep
Delta

Slow and reqular
Slow and reqular
Relaxed [low

tension)

Lowest

REM SLEEP

Light sleep

Beta-like and
sawtooth waves

Increases and
fluctuates

Increases and
fluctuates

Virtually
non-existent

Unregulated

Time spent sleeping gradually decreases with age, as does the proportion of sleep spent in REM.

- Anewborn infant has approximately 16 hours of sleep with 50% REM
- Atthe end of infancy, child needs 12-13 hours with 25-30% REM

- At the end of childhood, person needs 9 hours of sleep with 20% REM
- People in late adulthood need 6-7 hours sleep and have 1/3 REM

- Old age (over 60), have a lighter/shallower sleep that is mostly spent in stage 2

- Old age (over 90), stages 3 and 4 (slow wave sleep) are almost never experienced
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Sleep-Wake Cycle Shift During Adolescence

Studies show that adolescences require more than 9 hours of sleep to function properly when awake,
but they tend to have sleep problems that stop this from happening

- Lengthy time to fall asleep

- Insufficient sleep on the weekdays

- Difficulty waking in the morning

- Can impact negatively on functioning during the day

Circadian rhythm, biological clock is controlled by the release of melatonin from the pineal glands

- Adolescents experience hormone-induced shift of the body clock by 1 or 2 hours, this results in
teenagers feeling sleepy 1-2 hours after everybody else

- Consequently they have a biological need to sleep 2 hours longer

- As our society does not allow this regular sleep loss occurs, sleep debt

- This cycle is also known as the sleep-wake cycle shift

Some other reasons why adolescents lack sleep include psychological and social reasons such as...

- Growing need for independence, making their own decisions about when they go to bed
- Increased demands on time, socializing, studying, working part-time and entertainment

Research has shown that sleep and academic performance are correlated

Purpose Of Sleep

Purpose of Sleep, Restorative Theory
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Concept: That sleep gives us time to recover from the activities we complete during the day

Body replenishes stores of energy, damaged cells are repaired, mood-enhancing hormones and
neurotransmitters are released and muscles detoxify and rid themselves of waste products

- Growth hormones are released when you sleep, so during childhood and adolescence it is
important to get enough sleep
- Sleep also increases immunity to diseases because it is when immune cells are created

Some evidence for this theory...

- People usually sleep longer when ill or after physical activity

- Sleepis a period of physiological rest (muscles relax, neural activity lessens, heart rate and
breathing slow down).

- Animals with higher metabolism rates tend to sleep more suggesting they need more time to
recover

- Specific neurotransmitters are associated with sleep

Adenosine, neurotransmitter produced when our cells use energy

- The more energy we use the more adenosine we produce

It is linked to making us sleepy, so the longer we stay awake the higher our levels of adenosine
- Adenosine levels decrease when asleep so we wake feeling refreshed and alert.

Caffeine blocks adenosine and makes us feel more alert.

Norepinephrine plays major role in keeping us alert during the day

- Our bodies are more sensitive to norepinephrine when we have adequate sleep, so less is
required to make us feel alert if we have had a good night’s sleep.

Purpose of Sleep, Survival Theory
Concept: That sleep increases and animals chances of survival in its environment
Sleep depends on the need to find food

- Animals that need to graze for hours will sleep less so that they can find more food to survive
- Animals that require less food and/or digest quickly will sleep more

Also depends on our vulnerability to predators

- Small animals that are very vulnerable will sleep more so that they can hide

- Large animals that are vulnerable will sleep less because they can’t hide and need to be alert

- Humans have poor night vision so we have evolved to move about during daylight and sleep
when we are vulnerable

Lastly sleep conserves energy

- Sleep causes an animal’s metabolism to slow down which reduces the need for food,
hibernation can enhance survival during times when food is scarce

Criticisms of the survival theory
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- Does not explain why all species sleep regardless of food or danger.

- Does not explain why sleep deprivation can have such negative consequences.

- Sleep makes an animal potentially more vulnerable to predators and less able to respond to a
threat.

- Animals that are unable to hide when sleeping are extremely vulnerable.

Sleep Deprivation

When you are suffering from either partial or total sleep deprivation

- Extent of discomfort depends on individual, amount of sleep lost & period of time over which
sleep deprivation occurred.

Research on humans only involves partial sleep deprivation because ethical considerations must be
strictly observed.

Total Sleep Deprivation
Total sleep deprivation over a long period of time is likely to lead to death

- Unethical to perform experiments on humans
- Non-human studies show that animals usually die faster from lack of sleep than if deprived of
food

Even a short period of total sleep deprivation is bad for our health.

- 24 hours without sleep is the equivalent to a BAC of 0.1, which makes sleep-deprived drivers
seven times more likely to crash.

Nights Symptoms
Without
Sleep

1 Discomfort felt but is tolerable.

. Urge to sleep, especially between 2 and 4am (when body
temperature is at its lowest).

3 Tasks requiring concentration (sustained attention) are seriously
impaired, especially if they are simple, repetitive or boring.

4 Periods of microsleep (approx. 3 seconds) are unavoidable. Person
becomes 1rritable and confused. ‘Hat phenomenon’ occurs (feeling of
tightening around the head as though wearing a small hat).

b Still irritable and confused. May become delusional.

6 Possible ‘sleep deprivation psychosis’: depersonalisation (lose sense
of identity, struggle to cope with others and the environment).
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Partial Sleep Deprivation

Definition: Not getting the amount of sleep needed, or not having enough of one particular stage of
sleep

When we don’t get enough sleep...

- Become bored more easily

- Find less enjoyment in activities we usually like

- Lack motivation, even simplest tasks are difficult

- Difficult to pay attention, concentrate on simple, repetitive or self-motivated tasks
- Memory problems, emotional issues, poor motor coordination

- Feelings of self-worth and our relationships can suffer.

We need good quality sleep to survive, to recover both mentally and physically from the day’s activities,
and to grow

Psychological Effects of Sleep Deprivation
Any characteristics that fall under the category of mental wellbeing
Cogpnitive difficulties

- Difficulties with concentration/paying attention, processing information, thinking and reasoning,
decision making; impaired memory and creativity plus distorted perceptions

Affective disturbances, (feelings)
- Mood disturbances, lack of motivation, less enjoyment/interest in activities
Behavioural difficulties

- Slowed performance, clumsiness, problems performing tasks (especially boring monotonous
ones that require sustained attention)

Physiological Effects
The impacts of sleep deprivation in your body/physical health

- Slower reflexes, droopy eyelids, difficulty focusing eyes, heightened sensitivity to pain,
headaches and lower energy levels
- But very little change in heart rate, body temperature, respiration and blood pressure

Increasing evidence that sleep deprivation is linked to serious conditions including...

- Depression, hypertension, heart disease, diabetes, heartburn, obesity, some forms of cancer,
anxiety disorders, sleep disorders such as insomnia, accelerated aging process, reproductive
problems

- Sleep deprivation increases levels of cortisol (stress-related hormone) that interferes with
immune function and damages brain cells responsible for memory and learning

Additional Information about Sleep
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Total sleep deprivation is difficult to study because after three or four sleepless days, people
automatically drift into microsleeps

A microsleep is a very short period of drowsiness or sleeping that occurs while a person seems awake,
person usually has no recollection of microsleep upon waking

- Effects of sleep deprivation are temporary and usually persist only until individual sleeps

Ethics

Definition: The standard that guides individuals to identify good, desirable or acceptable conduct

A code of ethics provides guidelines which must be followed when working with people & animals in a
research situation.

Some responsibilities of the researchers include...

- To consider to ethical issues involved (ensure no psychological or physiological harm is done to
participants)

- Balance the welfare of the participants with the benefit of the findings

- Maintain professional conduct at all times

- Respect participants rights as individuals
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Psychology study chapter 4

The Brain

The brain is the control centre for all human behaviour, it is the most important organ in our bodies

- The bigger an organism’s cortex the more intelligent it is, however this is not true within species
- Learning and memory involve physical changes inside your brain

Cerebral Cortex

Definition: The cerebral cortex is the wrinkled, grey outer layer of the brain that is responsible for
voluntary muscle movements, language, memory, learning, thinking, and solving complex problems.

- Folded to increase cortical area
- Divided into 2 hemispheres, each containing 4 lobes

Cortical Areas
Sensory cortex areas
- Receives and processes information from the senses
Motor cortex areas
- Receives, processes and send information about voluntary bodily movements
Association cortex areas
- Integrates sensory, motor, and other information, and is involved in complex mental abilities
Corpus Callosum
Definition: The corpus callosum is a band of nerve fibres that connects the two hemispheres together

- Made up of 200 million nerve fibres
- Enables the transfer of information between the hemispheres
- The gap between the hemispheres is known as the longitudinal fissure

Lobes Of The Brain

Each hemisphere is made up of 4 different lobes: the frontal lobe, parietal lobe, temporary lobe and
occipital lobe

Frontal Lobe
Largest lobe, located at the front of the cerebral cortex (forehead) and is responsible for:

- Higher mental functioning, logical thinking, planning and reasoning
- Receiving and coordinating messages from the other lobes
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- Contains Broca’s area (in the left hemispheres)
Contains the primary motor cortex, planning, initiating and performing voluntary movements

- The cortex in each hemisphere controls movements on the opposite side of the body
- Different areas along the cortex control different parts of the body
- Body parts with more precise movements take up more

Parietal Lobe
Located at the top of the head

- Registers sensory information, such as touch, pressure, pain and temperature
Contains the somatosensory cortex

- The cortex in each hemisphere receives information from the opposite sides of the body
- More sensitive parts of the body (face and hands) take up more room within this cortex

Damage to the right parietal lobe can result in spatial neglect or Neglect Syndrome

- Sufferers completely ignore the left side of their world
- A problem of attention not blindness

.-\q: P J Patient suffering from
T
A= ==, 7 -&%\ Neglect Syndrome was
H E?II g, .
— s ) asked to copy the picture
EEEEE . —IT of this house
__.-'"'_.-" {

Temporal Lobe
Sides of the brain above ears behind temples responsible for

- Auditory perception, language, emotional control and memory (facial recognition), Wernicke’s
area (left hemisphere only)

Occipital Lobe
Situated at the back of the brain and deals with visual information

- Involved in receiving and processing visual information
- Visual information that enters the eye is processed in the occipital lobes of both hemispheres

Aphasia

Broca’s Area

Located in the left frontal lobe that controls the muscles involved in speech

e
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- Responsible for the production of articulate speech
If damage is done to this area Broca’s aphasia or non-fluent aphasia

- Suffers have difficulty speaking, but are still able to comprehend other people and read
Wernicke’s area

Located in the left temporal lobe and enables comprehension of speech/language and interpretation of
the written word

- Locates words from memory to express a particular meaning
- Creates meaningful and/or grammatically correct speech

If damage is done to this area Wernicke’s aphasia or fluent aphasia

- Sufferers have difficulty comprehending speech and speaking in a meaningful way, however
their speech is still fluent

Primary motor cortex
{voluntary movements) Primary somatosensory cortex
(bodily sensations)

Frontal lobe

Parietal lobe

Occipital lobe

Broca's area
(speech production)

Primary visual
cortex (vision)

Temporal lobe

Wernicke's area
(speech comprehension)

Primary auditory cortex
(hearing)

Hemispheric Specialisation

The brain is divided into the left hemisphere and right hemisphere
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- Both hemispheres look identical

- However each hemisphere is responsible for movement and sensation in the opposite side of
the body

- Each hemisphere also can specialise or exert greater control in certain cognitive functions

Left Hemisphere
Specialises in verbal functions

- Recognition and use of words
- Reading, writing, speaking and understanding

Analytical functions
- Logical thinking and planning, solving problems and learning tasks
Right Hemisphere
Creativity, fantasy and imagination
Spatial and visual thinking

- Completing jigsaw puzzles, reading maps, visualising places or locations of objects
- Gestalt (whole picture perspective)

Appreciation of music and artworks
- Recognising patterns and tunes
Recognising emotion from facial cues (non-verbal emotional expression)
- Facial recognition
Researching Hemispheric Specialisation
Studying people with brain damage
- Strokes, aphasias, accidents, medical lobotomies
Studying people who have had split-brain surgery
- Cutting the corpus callosum to cure epilepsy
Studying people with healthy brains

- Using technology to detect brain activity

Split Brain Surgery Research

Sperry’s Experiment
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Roger Sperry received the 1981 Nobel Prize in Physiology or Medicine for his research on the
relationship between the brain and behaviour

He experimented on split-brain operation patients

- Participant is seated behind a screen, focussing on a black dot in the middle of the screen

- Images or words are flashed on different sides of this dot and the participant is asked to either
name the object or identify it by finding the corresponding object (through touch) that is behind
the screen (the participant cannot see these objects)

Researcher: Researcher: Researcher:
‘What did you sea?’ ‘Use your left hand to ‘What did you see?”
pick up what you sea.”

®~J ® >0~ ®~J -~

Left Right
hemisphere hemisphere
(language) {object
recognition)

‘| saw nothing.' | ‘| saw a pencil’

Sperry’s Results
Participants could name the objects that were flashed to their right visual field

- This information would have been sent to the left hemisphere which is capable of producing
speech

However participants could not say what they had seen when it was flashed to their left visual field

- Information was sent to the right hemisphere which can’t produce speech
- Sometimes they would claim that they could see nothing (left brain doesn’t have the
information)

But when asked to identify the image they saw (on the left side) by finding the correct object with their
left hand they were able to

Conclusion
It can be concluded from Sperry’s research that
- The left hemisphere specialises in speech

The cognitive ability of individuals that have had split brain surgery is comparable to having 2 separate
brains

tsix
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Psychology study chapter 5

The Human Nervous System

The human nervous system has 3 main functions

- To receive information
- Process information
- And coordinate a response to the information

It is broken up into different divisions and sub-divisions
- Each branch has its own responsibilities

Essentially, the nervous system allows messages to be sent between the brain and the rest of the body

Central nervous system Peripheral nervous system

The Central Nervous System (CNS)
The central nervous system is made up of the brain and spinal cord
The spinal cord is responsible for

- Passing information between the brain and peripheral nervous system or PNS

- And controlling the ‘spinal reflex’ (a response to a stimuli that occurs independently from the
brain)

- Itis the linking pipeline that integrates the CNS and PNS

Ascending tracts send sensory information up to the brain, descending tracts send motor information
down to the body

Peripheral Nervous System (PNS)

The PNS includes all other nerve cells that are not a part of the CNS, it is made up of the somatic system

and autonomic system
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The somatic nervous system is responsible for carrying information between the CNS, muscles and
sensory receptors

- Itisinvolved whenever we do something voluntary

- Sensory neural pathways (afferent pathways), contains sensory neurons that receive signals
from sensory receptors E.g. eyes

- Motor neural pathways (efferent pathways), contains motor neurons that carry motor
information for voluntary movements

The Autonomic Nervous System
This branch of the PNS is responsible for regulating non-voluntary functions

- Regulates/controls the functioning of internal organs
- Acts somewhat independently of the CNS but is not completely self-regulating

Contains 2 sub divisions

- Sympathetic nervous system increases bodily arousal in times of stress or threat (increased
heart rate, dilated pupils)

- Parasympathetic nervous system returns the body to its normal state afterwards (slows your
heart rate and contracts pupils)

Neurons
Cells specialised to receive, process and/or transmit information to other cells within the body

- Basic unit of the nervous system
- Over 200 different types in the CNS alone

Types of Nerve Cells
Sensory neurons (afferent neurons)

- Carries information from sensory receptors to the brain
- Sensory receptor site > Nervous system/Brain > Specific cortex area

Motor Neurons (efferent neurons)

- Carries information from the brain to muscles, organs and glands
- Motor cortex > Spinal cord > Specific body part

Interneurons (connecting neurons)

- Connects sensory and motor neurons
- Onlyinthe CNS

e
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Psychology study chapter 6

Memory
The storage and retrieval of information acquired through learning
- Acollection of complex interconnected systems
Memory is not perfect
- We often fail to process and store all info we are exposed to or all the info we need

When we receive sensory info, our brain must select what is attended to, processed and stored in
various memory systems.

Information Processing System

Receives, organises, stores and recovers information

- Three key processes...

. Retrieval

* Conversion * Retention * Recovery of
of info into of info in info from
a form that memory memory
can be
stored in
memory
\ 7 % J/ . J
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