








review 5.2 
1 What is the distinguishing feature between NREM and REM sleep?

2 State one example of a circadian rhythm.

3 State one example of an ultradian rhythm.

4 Name the predominant brainwave patterns that occur in the following states:

a awake and alert

b awake and sleepy

c stage 1 sleep

d stage 2 sleep

e stage 3 sleep

f stage 4 sleep

g REM sleep

5 During which stage(s) of sleep is each of the following likely to occur?

a hypnogogic jerks

b irregular heart rate

c K-complexes

d muscle atonia/cataplexy 

e bedwetting

f sleepwalking

g sleep talking

h nightmares

i night terrors

purpose of sleep 
Picture this scenario between a parent and child: preschool-aged Emily ‘snaps’ 
at her mother when told to pick up her toys. Her mother says to her visitor ‘Oh, 
she is just tired. She stayed up late last night.’

Have you ever been told your behaviour indicates that you need more sleep? 
Or have you ever justifi ed your poor behaviour by blaming a lack of sleep? 
If so, it shows that you, like most of us, understand the need for sleep and 
know what happens if you don’t get enough. While the quality or quantity of 
sleep should not justify bad behaviour (for example: ‘I didn’t mean to hurt 
your feelings. I’m just tired’), it can highlight the importance of sleep. Feeling 
grumpy, tired, irritable, anti-social and unmotivated are just some of the 
consequences—you can probably think of more. On the other hand, you have 
probably noticed that too much sleep can also make you feel sluggish and 
irritable. 

Sleep is a necessity, not a luxury. It is essential if we are to be healthy, alert 
and happy. The overriding purpose of sleep is, however, much debated. We 
know we need sleep but we are still unclear about exactly why we need sleep. 
The amount of sleep we need varies markedly from one person to another. One 
approach often used to understand sleep and its purpose is to study the effects 
of sleep deprivation on people and other animals (see Chapter 6). 

There are several theories of sleep function and most of these belong to two 
broad categories: 
1 survival (adaptive and evolutionary) theories of sleep
2 restorative (restore and recovery) theories of sleep.

fig 5.12>> Children often don’t do as 

they are told when they are tired. 
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survival (adaptive and 
evolutionary) theories 
of sleep
According to survival (adaptive and evolutionary) 
theories of sleep, survival is the main purpose of sleep. 
Sleep is a means of increasing an animal’s chances of 
survival in its environment. ‘Adaptive’ means to adjust 
in a useful or appropriate manner. Sleep can be adaptive; 
it allows us to change to meet the demands of our 
environment and it depends on how much food we need, 
how available it is (we may need to conserve energy) and 
our safety when we sleep. These sleep requirements have 
evolved over time in order for the species to hunt food, 
hide and conserve energy. 

Consider the different sleep needs for different animals 
(refer to Figure 5.13). The adaptive theory posits that:

 > Sleep depends on the need to fi nd food. Animals that need to 
graze for hours, such as cows, sleep less. They sleep less 
because they need to fi nd more food to survive. 

 > Sleep depends on an animal’s vulnerability to predators. 
Small animals that are very vulnerable to predators, 
such as mice, sleep more so that they can hide safely 
from carnivores that will eat them. Larger prey 
animals, such as deer, sleep less because they are more 
exposed in their environment and need to be ready to 
escape from predators. From an evolutionary stance, 
our prehistoric ancestors were more vulnerable to 
predators at night. They relied heavily on vision, 
a sense that is not very good in the dark. To avoid 
predators, they carried out duties (hunting and 
gathering food) during the safe daylight hours and 
slept quietly and safely at night, a time when their 
vision was poor. 

 > Sleep conserves energy. When an animal sleeps, its 
metabolism slows, thus reducing the need for food—
a human’s metabolic rate during sleep is about 10 
per cent less than when awake (Wouters-Adriaens & 
Westerterp 2006). Sleeping as a means of conserving 
energy occurs in hibernating animals, such as squirrels 
or grizzly bears, which sleep during winter months 
when food is scarce and the weather conditions are 
harsh. 

Criticisms of the survival (adaptive and 
evolutionary) theories

The survival (adaptive and evolutionary) theories have 
attracted criticism including:

 > the assumption that sleep is very useful but not 
essential. This theory does not explain why we must 
have sleep. All species sleep, despite the amount of 
food (abundant or scarce) or danger they are in. Not 
getting enough sleep—sleep deprivation—can have fatal 
consequences (discussed in Chapter 6)

 > the assumption is that sleeping is a way to hide safely 
from predators. For animals that are highly preyed 
upon, sleeping can be dangerous. The loss of awareness 
during sleep makes the animal very vulnerable to 
predators and unlikely to be able to respond to danger. 

fig 5.13>> Different animals need different amounts of sleep. 

Which animals need to work harder to get enough food? Which are 

vulnerable to predators? Which have a higher metabolic rate? 

Bat: 19.9 hours

Cat: 13.2 hours 

Human: 8.0 hours 

Horse: 2.5 hours 

Koala: 19.0 hours 

Red fox: 9.8 hours

Cow: 3.9 hours 

Kangaroo: 1.5 hours 
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restorative (restore 
and recover) theories 
of sleep
According to restorative (restore and recover) theories, 
sleep allows us to recharge our bodies, recover from the 
physical and psychological work during the day and 
allows our body’s growth processes to occur. Think about 
how you feel when you wake up after a good night’s sleep. 
Refreshed, re-energised and ready to start the day. It is like 
undergoing a routine check-up and maintenance every 
time we sleep!

According to the restoration theory: 

 > Sleep repairs and replenishes the body and prepares it for 
action the next day. Sleep looks after the health of the 
physical body. Activities that are more physically 
demanding should increase sleep. A study of marathon 
runners supports this view (Shapiro et al. 1981). 
The marathon runners slept 90 minutes longer and 
doubled their deep sleep (stages 3 and 4 NREM) for the 
two nights after running a 107.8 km marathon. 

 > Neurotransmitters are chemicals that relay information 
from one neuron to the next; they are essential for 
communication within the body. The neurotransmitter 
adenosine may provide further evidence for the 
restorative theory. Adenosine is produced when 
our cells use energy—it is suspected to be a cellular 
waste-product that accumulates when we are awake. 
The more energy we spend, the more adenosine is 
produced. Adenosine is linked to making us feel sleepy 
and the longer we are awake, the sleepier we get. When 
asleep, adenosine levels decrease and we wake feeling 
refreshed and alert (Rainnie, Grunz, McCarley & 
Greene 1994; Alanko et al. 2004). It is a bit like taking 
out the rubbish—sleep gets rid of the waste products! 
Lack of sleep will affect our energy levels and make us 
feel drowsy and fatigued. Caffeine increases alertness 
and also blocks adenosine, further adding support to 
theory of adenosine’s role in making us feel sleepy. 

 > Other neurotransmitters, including norepinephrine, 
play a major role in keeping us alert during the day. It 
has been found that our bodies are more sensitive to 
norepinephrine when our sleep is adequate (Steriade 
& McCarley 1990). Therefore, less norepinephrine 
is required to make us feel alert after a good night’s 

sleep compared to a poor night’s sleep. Other 
neurotransmitters such as adenosine (mentioned 
previously) are also involved. 

 > Sleep enhances mood. Are you grumpy, short-tempered 
or miserable? Perhaps you need more sleep! Many 
hormones and neurotransmitters infl uence your mood 
and emotions. A number of these are activated during 
sleep. As a consequence, not getting enough sleep can 
lead to negative thoughts, feelings and behaviours, 
making us cranky, irritable and unhappy (Boivin et al. 
1997; Durmer & Dinges 2005). 

 > It has also been found that mammals with higher 
metabolic rates like dogs and cats are likely to spend 
more time sleeping, especially in deep sleep (stages 
3 and 4 NREM sleep), than mammals with lower 
metabolic rates such as cows and kangaroos (Allison & 
Cicchetti 1976). This fi nding may suggest that animals 
with a higher metabolic rate need more sleep to recover. 
Take another look at Figure 5.13. Which animals have a 
high metabolic rate and spend more time asleep? 

 > Sleep activates growth hormone. Growth hormone is 
responsible for physical growth. It has been linked with 
sleep, especially during the early years and adolescence 
and the more you sleep (especially stages 3 and 4 
NREM sleep), the more likely you are going to grow 
and meet your potential growth (Gais, Hullemann, 
Hallschmind & Born 2006).

 > Growth hormone is also involved in controlling 
our metabolism. This means that sleep increases 
growth hormone levels and therefore helps 
control metabolism, including our energy levels 
(Pekkanen 1982).

 > Sleep increases immunity to disease. For good reasons, 
we are often told to rest and sleep when we are ill. 
Sleep is a natural medicine as it appears to help our 
immune system become stronger. Immune cells that 
fi ght disease and infections are produced during sleep 
(Motivala & Irwin 2007). If we go without sleep, our 
immune system will often reduce its natural response, 
causing us to be more susceptible to disease and 
infection (Irwin et al. 2003). We are more prone to 
heart disease if we sleep either too much or too little. 

 > Sleep increases alertness. Sleep keeps our minds alert and 
assists our psychological state. When we are not getting 
enough sleep, we tend to be inattentive and more easily 
distracted (Jennings, Monk & van der Molen 2003; 
Kendall, Kautz, Russo & Killgore 2006).
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 > Sleep consolidates memories. According to the 
consolidation theory of memory, sleep plays an 
important role in forming new memories. Information 
that you have reviewed or rehearsed during the day 
is more likely to be remembered after a good night’s 
sleep (Gais, Lucas & Born 2006). Sleep assists with 
consolidation of memories, a process whereby new 
memories are transferred into long-term memory 
(Smith et al. 2004). This is discussed in detail in 
Chapter 10.

Criticisms of the recovery and 
restoration theory

Not all research has supported the recovery and 
restoration theory, and there are criticisms of some of the 
underlying assumptions, including:

 > The assumption that more sleep is needed to recover when 
we are physically active. Unless we partake in extreme 
physical activities (such as a 100 km marathon), there 
is little evidence that we need more sleep when we 
exercise. A review of research in this area concluded 
that we tend to sleep longer by about 10 minutes on 
days we have exercised (Youngtedt 1997)—a small 
difference from days we don’t exercise.

 > If this assumption is true, we might expect that those 
who do little exercise, including people who are 
disabled or confi ned to bed, would sleep less, but there 
is no evidence to support this statement: bed-ridden 
people show sleep patterns that are similar to those of 
normally active individuals. The need for sleep is not 
reduced with lack of exercise. 

 > The assumption that the body rests during sleep. The brain 
is active during sleep. Increased blood fl ow and energy 
expenditure occurs during REM sleep and this slows 
down the synthesis of proteins, assisting the body in 
getting ready for the next day. 
The survival (adaptive and evolutionary) and 

restorative (restore and recovery) theories address 
different issues about the purpose of sleep. The restorative 
theories help to explain why sleep is important, whereas 
survival theories focus on when and why different species 
sleep. While the two theories give different views of the 
purpose of sleep, they are complementary and we can 
consider them both contributing to our understanding of 
why we sleep. There is certainly a need for further research 
to better understand the purpose of sleep. 

did you know? Another perspective 
on the reason why we sleep includes the ‘sleep 
to dream’ theories. These theories view sleep as 
fulfi lling a psychological need to dream, rather 
than occurring for biological reasons. The focus is 
on dreaming rather than the other physiological 
processes that take place during sleep. 

What happens when we sleep is remarkably similar 
for all of us. We follow predictable physiological patterns 
and tend to dream or fi nd it diffi cult to wake at certain 
times during our sleep. Deep sleep (stages 3 and 4 NREM 
sleep) occurs early in the night during the fi rst two 
NREM/ REM sleep cycles while REM sleep increases in 
length throughout sleep. Why we follow such a strict sleep 
pattern is unclear. We know we need sleep but why exactly 
is unclear. 

 review 5.3 
1 In the following table, briefl y explain each theory and 

the main limitations of this theory. 

Theory of sleep 
function

Explanation Limitations

Adaptive and 
evolutionary theories

Recovery and 
restorative theories

2 For each of the following statements, state whether 

they support the adaptive and evolutionary OR 

recovery and restoration theories of sleep.

a Sleep increases alertness.

b Sleep enhances mood.

c Sleep conserves energy.

d Sleep depends on the need for food.

e Sleep increases immunity to disease.

f Sleep activates growth hormones.

g Sleep depends on an animal’s vulnerability to 

predators.

h Sleep consolidates memories.

i Sleep repairs and replenishes the body and 

prepares it for the next day.
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> > Sleep is an altered state of consciousness because it 

differs markedly from normal waking consciousness. 

Sleep is a natural occurrence and each day/night we 

have periods of being awake and asleep. The sleep/

wake cycle is an example of a circadian rhythm. 

> > Sleep is not just one state of consciousness; it 

comprises a number of predictable states and follows 

a highly organised sequence of events. Throughout 

sleep, we shift between non-rapid eye movement 

(NREM) and rapid eye movement (REM) sleep, 

beginning with NREM sleep. NREM sleep consists of 

four stages and accounts for about 80 per cent of our 

total sleep time. 

> > On average, we go through one cycle of NREM and 

REM every 90 minutes. The NREM/REM cycle is an 

example of an ultradian rhythm. Most adults typically 

experience 4–6 NREM/REM cycles per night. 

> > The perecentage of time spent in REM sleep increases 

and NREM sleep decreases as the night progresses.

> > When we are awake and alert, our brainwave activity 

consists of beta waves. 

> > Just before we fall asleep, we usually close our eyes 

and relax. Our brainwave patterns are predominantly 

alpha waves during this time. 

> > During the transition from being awake to being 

asleep, or falling asleep, we enter a relaxed state 

known as a hypnogogic state, in which we may 

experience hallucinatory images and hypnogogic 

(hypnic) jerks. 

> > Stage 1 NREM sleep is brief, lasting around 5 minutes 

for most people. It is a very light sleep, one from which 

we can be easily awakened. If awakened at this stage, 

we will usually think that we haven’t been asleep at all. 

Alpha waves are replaced by slower theta waves. Our 

eyes roll slowly, our muscles relax, and our heart and 

breathing rates decrease. 

> > We then spend about 20 minutes in stage 2 sleep. 

Although this is a deeper stage of sleep it is still fairly 

easy to be woken from it. If awakened at this stage, it is 

likely that we still will not believe that we were asleep. 

Stage 2 sleep is characterised by the appearance 

of sleep spindles and K-complexes. Our eyes stop 

rolling, muscles become further relaxed and breathing 

and heart rates continue to decrease. Stage 2 sleep 

accounts for about 50 per cent of our total sleep. 

> > Stage 3 NREM sleep is a brief transitional stage that 

marks the start of deep sleep (slow wave sleep). During 

stage 3, we become less responsive to external stimuli 

and are more diffi cult to wake. Delta waves begin to 

replace theta waves and sleep spindles and occur 

between 20 and 50 per cent of the time. The eyes are 

not moving, our muscles are relaxed and heart and 

breathing rates continue to become slower and more 

regular. 

> > Stage 4 NREM sleep is the deepest of sleeps. It is 

extremely diffi cult to wake from this stage. In the fi rst 

NREM/REM sleep cycle, we spend about 30 minutes 

in stage 4 sleep, usually about an hour since we fi rst 

fell asleep. In the last two or three cycles of NREM/

REM sleep, we often do not descend into stages 

3 or 4 sleep. Brainwave patterns consist of regular, 

slow and large delta waves for more than 50 per cent 

of the time. There is no eye movement, little, if any, 

muscle activity (muscles are very relaxed) and heart 

and breathing rate are at their slowest and most 

regular during sleep. While body temperature follows 

a circadian cycle, it drops slightly during NREM sleep 

with the greatest drop during stage 4 sleep. Episodes 

of sleepwalking, night terrors and bedwetting are most 

likely to occur during stages 3 and 4 NREM sleep.

> > The fi rst cycle of REM sleep lasts for about 10 minutes. 

REM sleep is a lighter sleep than stages 3 and 4 sleep 

and easier to wake from. Unlike NREM sleep, if we 

wake during REM sleep we are likely to report that we 

were dreaming. This is true for everyone, even those 

who say they don’t dream!

> > Our brain is very active during REM sleep, resembling 

that of a person who is awake and alert. Compared 

to stages 3 and 4 sleep, brainwaves are irregular 

(desynchronised), faster (high frequency) and smaller 

(low amplitude) and exhibit sawtooth patterns. There 

are repetitive bursts of rapid eye movement, and 

heart rate, blood pressure and respiration increase 

and fl uctuate. Body temperature is less regulated so 

chapter summary
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tends to match the surrounding environment. Genitals 

become aroused. There is virtually no muscle tension—

the voluntary muscles, especially those below the 

neck, are very relaxed to the point of being essentially 

paralysed (except for occasional muscle twitching). 

> > NREM dreams are less frequent (around 10 per cent 

of all dreams) and are more diffi cult to remember than 

REM dreams. NREM dreams tend to be more similar to 

waking thought patterns. Compared to REM dreams, 

they tend to be brief, less intense and have little 

storyline.

> > There are several theories of sleep function and most 

of these belong to two broad categories: the survival 

(adaptive and evolutionary) theories of sleep and the 

restorative (restore and recovery) theories of sleep. 

The restorative theories provide a thorough and well-

developed account of why sleep is important, whereas 

survival theories focus on when and why different 

species sleep. While the two theories take a different 

view of the purpose of sleep, they are complementary 

and work together to contribute to our understanding 

of the purpose of sleep.

fig 5.14>> Concept map

Sawtooth waves

Muscle atonia (cataplexy)

An altered state 
of consciousness

Sleep

REM sleep

NREM sleep

Survival 

theories

Restorative 

theories

Stages of sleep

Purposes of sleep

concept map
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Stage 1: theta waves; hypnogogic jerks

Stage 2: K-complexes and sleep spindles

Stage 3: delta waves

Stage 4: delta waves

Need to fi nd food

Vulnerability to predators

Conserve energy

Repair and replenish the body

Increase immunity to disease

Increase alertness

Enhance mood

Consolidate memories
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essential exam knowledge
key terms
For the exam, you must know defi nitions for the following 

key terms and concepts and be able to relate them to an 

example where appropriate:

alpha waves

amplitude

beta waves

body temperature 

circadian rhythm

delta waves

electroencephalograph (EEG)

electrooculargraph (EOG)

frequency

galvanic skin response

heart rate

hypnogogic (hypnic) jerks

hypnogogic state

K-complexes

non-rapid eye movement sleep (NREM sleep)

rapid eye movement sleep (REM sleep)

sleep spindles

slow wave sleep

theta waves

ultradian rhythm

key ideas
For the exam, you must know:

> > the characteristics that defi ne sleep as an altered state 

of consciousness

> > the differences between sleep and normal waking 

consciousness

> > the difference between REM and NREM sleep 

(including stages 1 to 4) in terms of:

> > physiological responses (brainwave patterns; 

eye movements; muscle tension; heart rate; 

respiration rate)

> > likelihood of waking

> > likelihood of dreaming and remembering 

dreaming

> > likelihood of sleepwalking, sleep talking, 

bedwetting, and experiencing nightmares and 

night terrors.

> > sleep patterns in terms of:

> > NREM/REM cycles throughout the night (as 

displayed on a polysomnogram)

> > changes throughout the lifespan (age) including 

the total amount of time spent sleeping and the 

proportions of REM and NREM sleep. 

> > the two broad theories that attempt to explain the 

purpose of sleep: 

> > survival (adaptive and evolutionary) theories such 

as: sleep depends on the need to fi nd food; 

sleep depends on the animal's vulnerability to 

predators; sleep conserves energy

> > restorative (restore and recovery) theories such 

as: sleep repairs and replenishes the body; 

sleep activates growth hormone; sleep increases 

immunity to disease; sleep increases alertness; 

sleep enhances mood; sleep consolidates 

memories

> > the limitations of each of these theories.

research methods
For the exam, you must be able to:

> > use your knowledge of research methods to evaluate a 

research study 

> > use your knowledge and understanding from this 

chapter to apply to a related research study

> > understand why consciousness is diffi cult to study 

> > identify ethical considerations relating to studying 

consciousness.  
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test your understanding
1 Mary sits down at the end of a busy day. As she 

begins to relax, her __________ brainwaves are 

replaced by __________ brainwaves. 

a beta; alpha 

b alpha; beta

c theta; alpha

d beta; theta

2 The amount of time we spend in NREM sleep 

__________ throughout a night’s sleep.

a remains stable

b increases

c decreases 

d fl uctuates 

3 Sleep is

a a deliberately induced altered state of 

consciousness.

b a natural altered state of consciousness. 

c part of normal waking consciousness.

d an unconscious state.

4 Sleepwalking is a sleep phenomenon that is 

experienced by some people. Sleepwalking usually 

occurs in

a any stage of NREM, or in REM sleep.

b REM sleep.

c stage 2 of NREM sleep.

d stages 3 and 4 of NREM sleep (slow-wave 

sleep).

5 In a normal night’s sleep, an adult will go through 

one cycle, from stage 1 to stage 4 and through 

the fi rst REM period in approximately how many 

minutes?

a 20

b 50

c 90 

d 200

6 What is the best machine to use to examine whether 

a person meditating has entered stage 2 sleep?

a EOG

b fMRI

c EEG 

d PET scanner

7 Cataplexy occurs in

a stage 1 sleep.

b stage 2 sleep.

c stages 3 and 4 sleep (slow-wave sleep).

d REM sleep.

8 Dreaming occurs

a only in REM sleep.

b only in stages 3 and 4 sleep.

c mainly in NREM sleep.

d in both REM and NREM sleep.

9 When we enter stage 3 sleep from stage 2 sleep, 

    __________ and __________ start to be replaced by 

__________.

a alpha waves; sleep spindles; delta waves

b theta waves; sawtooth waves; delta waves

c delta waves; sawtooth waves; alpha waves

d theta waves; sleep spindles; delta waves 

10 The sleep/wake cycle is an example of a(n) 

__________ rhythm, and the NREM/REM cycle is a(n) 

__________ rhythm.

a infradian; ultradian

b circadian; infradian

c ultradian; circadian

d circadian; ultradian 

11 Which of the following is true of stages 3 and 4 

sleep?

a They occur in only the fi rst two cycles of NREM/

REM sleep.

b They are collectively known as light-wave sleep.

c It is relatively easy to wake a person during 

these stages of sleep.

d They increase in time throughout a night’s sleep.

12 During stage 4 sleep,

a respiration increases and fl uctuates.

b voluntary muscles are virtually paralysed.

c brainwave patterns are slow but irregular.

d heart rate is slow and regular.

13 Sleep spindles are

a short bursts of high amplitude, low frequency 

waves.

b short bursts of rapid brainwave activity.

c a sudden high amplitude wave.

d a sudden low amplitude wave.
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test your understanding
14 K-complexes are

a short bursts of high amplitude, low frequency 

waves.

b short bursts of rapid brainwave activity.

c a sudden high amplitude wave.

d a sudden low amplitude wave.

15 K-complexes are most likely to occur

a in REM sleep.

b in stage 1 sleep.

c once a minute in stage 2 sleep unless triggered 

by external stimuli.

d once a minute in stage 2 sleep unless 

suppressed by external stimuli.

16 In a typical night’s sleep, stages 3 and 4 sleep

a decrease slightly in the amount of time spent 

with each NREM/REM sleep cycle.

b occur only in the last two NREM/REM sleep 

cycles. 

c occur only in the fi rst two NREM/REM sleep 

cycles.

d increase slightly in the amount of time spent 

with each NREM/REM sleep cycle.

17 According to the __________, sleep serves to 

restore energy to our bodies after the physical and 

emotional fatigue that occurs when we are awake.

a survival theory

b restoration theory

c restoration and survival theories

d dream theories

18 Which of the following statements supports the 

survival theory of sleep?

a Animals that are less susceptible to predators 

and require less time to forage for food tend 

to sleep for longer periods than those that are 

more susceptible and need more time to fi nd 

food. 

b Animals with higher metabolic rates need more 

sleep than those with a lower metabolism.

c Growth hormone is released during stages 3 

and 4 sleep and this aids growth. 

d Sleeping enhances mood and can aid memory. 

19 As we fall asleep, we enter a relaxed state known as 

hypnogogic state, which many consider to be part of 

a the awake and alert state of normal waking 

consciousness.

b REM sleep.

c stage 1 sleep.

d stages 3 and 4 sleep.

20 Involuntary muscle twitches that cause us to jolt 

while falling asleep are called __________ and occur 

in __________ sleep.

a muscle atonia; REM  

b hypnogogic (hypnic) jerks; REM 

c muscle atonia; stage 1 

d hypnogogic (hypnic) jerks; stage 1 

21 Is our perception of time distorted during sleep? 

Discuss. 

2 marks

22 In terms of levels of awareness, why is sleep not the 

same as being unconscious?

1 mark

23 Explain content limitations during sleep compared to 

normal waking consciousness. 

1 mark

24 Is sleep the time for the brain to shut down for rest? 

Discuss, with reference to REM and NREM sleep.

2 marks

25 What happens to the amount of time spent in 

REM sleep during each NREM/REM sleep cycle 

throughout the night?

1 mark

26 Why is a sleepwalker more likely to sleepwalk in the 

fi rst 3 hours of sleep?

2 marks

27 Why is REM sleep often referred to as paradoxical 

sleep?

2 marks

28 Sleep researchers often use EEG and EOG devices 

in their laboratories. For each device, explain its 

function and state what it would show for a person in 

stage 4 of NREM sleep.

2 marks
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test your understanding
29 How many sleep cycles does the average sleeper 

experience in a night’s sleep?

1 mark

30 Describe the difference in the typical sleep patterns 

of an infant, an adult and an elderly person.

3 marks

31 In terms of brainwave activity, which is the most 

active stage of sleep?

1 mark

32 Despite much sleep research, the exact purpose of 

sleep is still unclear. 

i Name two theories that attempt to explain the 

purpose of sleep. 

ii For each theory, give one piece of evidence that 

supports the theory. 

iii Outline one criticism of each theory.

iv Do you think it is possible that both theories can 

be used to help explain the purpose of sleep? 

Give reasons for your answer. 

2 + 2 + 2 +1 = 7 marks
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