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Examiner tips (IDA)


Advice from the examiner on key points in the text to help you learn and recall unit content, avoid pitfalls, and polish your exam technique in order to boost your grade. Each tip includes relevant IDA points (issues, debates and approaches).
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Knowledge check


Rapid-fire questions throughout the Content Guidance section to check your understanding.
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Knowledge check answers


Turn to the back of the book for the Knowledge check answers.
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Summary




•  Each core topic is rounded off by a bullet-list summary for quick-check reference of what you need to know.
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Questions & Answers
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About this book



This guide will help you prepare for the AQA(A) A2 Psychology Unit 3 examination. It covers four of the eight topics listed in the specification and is intended as a support device for revision and learning. The guide looks first at the specification content and how it is examined, and second at how answers of varying quality are assessed. This book incorporates 2012 specification changes.




•  The specification content for each topic is fully explained so that you will understand what is required from you in the examination (though other content may be equally appropriate).


•  Content appropriate to each topic is outlined, to an extent that it is possible to construct an answer to possible questions set on that topic.


•  A sample question for each topic is provided, along with an explanation of its requirements.


•  Sample answers are also provided, along with examiner comments explaining the strengths and limitations of each answer.





Using this guide


You can use this guide in a variety of ways.




•  During your course, each time you start a new topic (e.g. biological rhythms and sleep), use the unit guide to give you a quick overview of what is involved. Re-read each topic at regular intervals as you are studying it in class.


•  When you start revising, use the unit guide to review the specification areas you have studied (e.g. disorders of sleep). Use the unit guide to refresh your learning and consolidate your knowledge of each of the four Unit 3 topics covered.


•  When practising for the exam, use the Questions & Answers section. Ideally you should attempt the questions yourself before reading the sample answers and examiner comments, and then compare your answer with the one given. If you don’t have time for this, you should at least make brief plans that you could use as the basis of an answer to each question. Study the sample answer and the examiner comments and then add the key points from them to your own answer or plan.








Content Guidance


In this section, guidance is given on each of the three subsections of the four topics covered by this unit guide. Each subsection starts by providing an outline and explanation of what the specification demands. This is then followed by a more detailed examination of the theories, research studies and evaluative points of which each subsection is made up.


Wherever appropriate, a general pattern for each topic will be followed, providing an outline and explanation of what the specification demands. The subject matter will then be described, research evidence given and finally further evaluative points made.


It is important to remember that research evidence can be used either as descriptive material when answering examination questions (AO1) or as evaluation (AO2/AO3). It is advisable to learn how to make use of such material in an evaluative way — for instance, by using such wording as ‘this supports’, ‘this suggests’ and so on.


It is also important to remember that exam questions on Unit 3 topics require relevant IDA points (issues, debates and approaches), which must be explained fully and related directly to the material under discussion. Suitable IDA points occur throughout this book as examiner tips.


For the research quoted, names of researchers and publication dates are given. Full references for these should be available in textbooks and via the internet if you wish to study them further.


Biological rhythms and sleep


Biological rhythms


Specification




•  Circadian, infradian and ultradian rhythms, including the role of endogenous pacemakers and exogenous zeitgebers in the control of circadian rhythms



•  Consequences of disrupting biological rhythms, for example shift work, jet lag






Circadian, infradian and ultradian biological rhythms are specifically identified, meaning there is a requirement for them to be studied, as they could form explicit examination questions. The same is true in relation to the role of endogenous pacemakers and exogenous zeitgebers in the control of circadian rhythms.


The second requirement is to have knowledge of the consequences of disrupting biological rhythms, so that they could be both described and evaluated. Shift work and jet lag are given as examples, so they would not be named explicitly in an examination question, and any other relevant material would be equally acceptable.



Biological rhythms



Biological rhythms are cyclical behaviours, i.e. repeated periodically, controlled either by endogenous pacemakers (internal biological clocks regulating biological functioning), or by exogenous zeitgebers (external/environmental cues, such as seasonal changes).
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Examiner tip (IDA)


Research into circadian rhythms suggests practical applications, such as designing timetables around the optimal times to study/work, or when best to take medicines.
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Circadian rhythms


Circadian rhythms are biological cycles lasting around 24 hours, like the human sleep–wake cycle, which is usually facilitated by time-checks and regular events, such as meal times. There is a free-running cycle controlled by an endogenous pacemaker working as a ‘body clock’. Another circadian rhythm is body temperature, rising and declining as an indicator of metabolic rate, with 4.00 a.m. being the lowest point.
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Research




•  Siffre (1972) spent 6 months in a cave with no time cues. Artificial lights came on when he was awake. He settled into a sleep–wake cycle of 25–30 hours. After 179 days he thought 151 days had passed, implying that endogenous pacemakers exert a strong influence on circadian rhythms, although the use of artificial light may have been a confounding variable.


•  Aschoff and Weber (1965) placed participants in a bunker with no natural light. They settled into a sleep–wake cycle of between 25 and 27 hours, giving support to the Siffre study, again suggesting that endogenous pacemakers control the sleep–wake cycle in the absence of light cues and that light seems necessary to coordinate the biological clock with the external environment.


•  Folkard et al. (1985) isolated 12 participants from natural light for 3 weeks, manipulating the clock so that only 22 hours passed a day. Eleven participants kept pace with the clock, showing the strength of the circadian rhythm as a free-running cycle.
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Knowledge check 1


Give two examples of circadian rhythms.


 


Knowledge check 2


What evidence is there that endogenous pacemakers have a strong influence on circadian rhythms?
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Evaluation




•  Individual differences exist in sleep–wake cycles. Duffy et al. (2000) found that early risers prefer 6 a.m. to 10 p.m. and later risers prefer 10 a.m. to 1 a.m. Aschoff and Weber (1976) found in isolation studies that some participants maintain normal cycles, while others strongly differ.


•  Isolation studies have few participants, making generalisation problematic.


•  Research suggests that endogenous pacemakers do exist and are regulated to some extent by exogenous zeitgebers.
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Infradian rhythms


Infradian rhythms are biological cycles lasting more than 24 hours, such as the menstrual cycle, which is regulated by hormone secretions. These were originally thought to be controlled by the hypothalamus acting as an endogenous pacemaker, but evidence now shows that exogenous zeitgebers play a part too. Infradian rhythms include circannual rhythms occurring once a year, such as hibernation.
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Research




•  McClintock and Stern (1998) found that women who inhaled fumes from armpit pads of other women who were about to ovulate had shorter menstrual cycles, while inhaling fumes from women who had just ovulated made menstrual cycles longer. It seems that pheromones in the donor’s sweat affect the recipient’s infradian rhythm, suggesting that exogenous zeitgebers have a regulating effect.


•  Russell et al. (1980) applied underarm sweat of donor women to upper lips of female participants. They found that menstrual cycles became synchronised, supporting McClintock and Stern’s findings and suggesting that pheromones act as exogenous zeitgebers.


•  Reinberg (1967) reported on a woman who spent 3 months in a cave without natural lighting. Her menstrual cycle shortened to 25.7 days, implying that infradian rhythms can be influenced by exogenous zeitgebers such as light.


•  Rosenzweig et al. (1999) reported on Seasonal Affective Disorder (SAD), where for some people winter darkness brings low moods. It has been associated with darkness stimulating the production of melatonin, a hormone associated with the regulation of sleep, stressing the importance of light as an exogenous zeitgeber.
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Examiner tip (IDA)


The effect of pheromones on menstrual cycles is linked to evolutionary theory, as women living together develop synchronised periods in order to have synchronised pregnancies, allowing shared childcaring, which has a survival value. Also, women working closely with men often have shorter menstrual cycles, possibly as a response to male pheromones bestowing an evolutionary advantage in giving more opportunities to get pregnant.





[image: ]








[image: ]






Evaluation




•  The results found by McClintock concerning synchronisation of menstrual periods are explainable as random occurrences and do not form a significant difference statistically. Moreover, women’s cycles are not universal, which may invalidate findings. What is needed is evidence that women with different cycle lengths show synchronisation.


•  In studies on rats, pheromones have been successfully extracted and analysed. However, pheromonal activity in rats may not reflect human behaviour and thus findings from such animal studies cannot be generalised to humans.
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Examiner tip (IDA)


A practical application of research into SAD is that it has led to the development of successful light therapies to treat the condition.
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Ultradian rhythms


Ultradian rhythms are biological cycles lasting less than 24 hours, such as the cycle of brain activity during sleep. Sleep has several stages occurring through the night, lasting for about 1 hour in infancy and 90 minutes by adolescence.
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Research




•  Rechtschaffen and Kales (1968) measured electrical activity of the brain with an electroencephalogram (EEG), finding different patterns of activity at different times of sleep.


•  Klein and Armitage (1979) tested participants on verbal and spatial tasks, finding that performance was related to a 96-minute cycle, very similar to the sleep cycle.


•  Gerkema and Dann (1985) found that ultradian rhythms tend to be correlated with brain and body size, with larger animals having longer cycles.
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Knowledge check 3


Sleep is a circadian rhythm, so why are the individual stages of sleep regarded as ultradian rhythms?
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Evaluation




•  Creating lesions to brain areas that control circadian rhythms has no effect on behaviours with an ultradian rhythm, suggesting that circadian and ultradian rhythms have different controlling mechanisms.


•  Much of the research into ultradian rhythms has involved animals, creating problems with generalising findings to humans.
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Knowledge check 4


Why does research involving lesioning brain areas suggest that circadian and ultradian rhythms have different controlling mechanisms?
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Role of endogenous pacemakers


The main endogenous pacemaker is the suprachiasmatic nucleus (SCN), a small group of cells in the hypothalamus that generates a circadian rhythm reset by light entering the eyes. A rhythm is produced from the interaction of several proteins producing a biological clock.
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Research




•  Ralph et al. (1990) took the SCN out of genetically abnormal hamsters with a circadian cycle of only 20 hours, transplanting them into hamsters with the usual 24-hour cycle and their cycle shortened to 20 hours, suggesting that the SCN is the main endogenous pacemaker.


•  Morgan (1995) found that removing the SCN from hamsters caused their circadian rhythm to disappear, but when SCN cells were transplanted back in, the rhythm returned, again showing the central role of the SCN as an endogenous pacemaker.


•  Hawkins and Armstrong-Esther (1978) found that shift work altered nurses’ sleep–wake cycles, but not their temperature cycles, suggesting that different body clocks regulate different circadian rhythms.
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Knowledge check 5


What evidence is there that the SCN is the main endogenous pacemaker?
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Role of exogenous zeitgebers


Light is seen as the most important exogenous zeitgeber, with the moon, the seasons, weather patterns and food availability among other ones. Zeitgebers play an important role in regulating biological rhythms, helping to reset them, and endogenous pacemakers need to respond to zeitgebers, coordinating the behaviours they regulate with the external environment.
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Research




•  Klein et al. (1993) studied a blind man with a circadian rhythm of 24.5 hours, which eventually got out of sync with the 24-hour day. Time cues such as clocks did not help and he had to take stimulants and sedatives to regulate his sleep–wake cycle, suggesting that light acts as an exogenous zeitgeber in the form of a time cue.


•  Luce and Segal (1966) found contradictory results, as people in the Arctic Circle sleep for 7 hours even though it is light all summer long, implying that social cues act as zeitgebers here.
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Examiner tip (IDA)


The evolutionary approach is relevant here, as there is an adaptive advantage in animals having endogenous pacemakers reset by exogenous zeitgebers, keeping them in tune with seasonal changes, day/night changes etc.





[image: ]








[image: ]






Evaluation




•  To rely solely upon exogenous zeitgebers could threaten survival, so internal cues are also important.


•  The effects of light on SAD and the influence pheromones have on synchronising the menstrual cycle can be seen as effects of exogenous zeitgebers.
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Consequences of disrupting biological rhythms


Usually exogenous zeitgebers change gradually, giving time to adjust. However, rapid change disrupts coordination between internally regulated rhythms and external exogenous zeitgebers, creating consequences for our ability to function properly.



Jet lag


Jet lag is caused by travelling across time zones so quickly that biological rhythms do not match external cues, causing sleepiness during the day and restlessness at night. This lasts until resynchronisation has occurred; best achieved by being allowed to follow exogenous zeitgebers (e.g. staying awake until night-time). Jet lag is worse travelling west to east, as it is easier to adjust biological clocks if they are ahead of local time (phase delay) rather than behind (phase advance). Another reason for jet lag is that the biological clock regulating temperature needs time to reset, causing desynchronised rhythms in the meantime.
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Knowledge check 6


How is jet lag best dealt with?





[image: ]





[image: ]






Research




•  Klein et al. (1972) tested eight participants flying between the USA and Germany. They found that adjustment to jet lag was easier for people on westbound flights than eastbound, regardless of whether on an outbound or homebound flight, supporting the notion that phase advance has more severe consequences.


•  Schwartz et al. (1995) found that baseball sides from the east of the USA played better against teams in the west than western sides did playing against teams in the east, suggesting that phase advance has severer consequences. However, it may be that eastern teams are superior.
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Examiner tip (IDA)


A practical application is suggested by Webb & Agnew’s (1971) finding that successful strategies for coping with jet lag include: outdoor pursuits, exposure to light and regular meal times, which suggests that following exogenous zeitgebers is the best way to address the consequences of jet lag.
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Shift work


Shift work can involve working at times when normally asleep and therefore being asleep at times normally awake, causing breakdowns in the usual coordination between internal biological clocks and external cues. Many shift workers change their working hours every week, causing severe disruption to normal routines of eating, resting etc. Workers can be in an almost permanent state of desynchronisation, impairing concentration and physical performance and increasing stress levels that incur long-term health risks. Research into shift-work patterns shows that changing shifts forward in time causes less disruption, as does an adjustment time before changing shifts.
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Research




•  Czeisler et al. (1982) studied shift workers at a factory in Utah, finding that they had high illness rates, sleep disorders and elevated levels of stress, suggesting that their internal body clocks were out of synchronisation with exogenous zeitgebers. He persuaded management to move to a phase delay system of rotating shifts forward in time, to reduce negative effects. Shift rotations were altered to every 21, instead of 7, days giving time for adjustment.


•  Sharkey (2001) reported on the beneficial effects of melatonin in reducing the time required to adjust to shift-work patterns and rotations, again demonstrating the positive effects of practical applications based on psychological knowledge.


•  Hawkins and Armstrong-Esther (1978) studied nurses working night shifts. They found that their performance improved over a week, showing that the circadian rhythm adjusts gradually. However, their body temperature regulation was still desynchronised, suggesting that the temperature body clock takes longer to adjust.


•  Monk and Falkard (1983) studied two types of shift: rapidly rotating, where shifts rotate quickly, and slowly rotating, where shifts rotate over a longer period. Negative consequences were significantly more noticeable with rapidly rotating shifts, suggesting that they are more disruptive as they do not allow time for biological adjustments.


•  Colligan et al. (1978) found that workers with shift rotations had more accidents than workers on set shifts. They also drank more alcohol, took more sleeping tablets, and had digestive disorders, colds, anxiety, tiredness and less successful social relationships, demonstrating the destructive consequences of disrupting biological rhythms.
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Examiner tip (IDA)


The research of Czeisler et al. (1982) suggests a practical application as, nine months after shift rotations changed, giving workers time for adjustment, workers appeared healthier, more content and work output had improved. Increased understanding of the consequences of disrupting biological rhythms suggests other practical applications too, such as melatonin supplements to address jet lag.
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Knowledge check 7


Why is jet lag worse when travelling west to east?


 


Knowledge check 8


Why can shift work incur negative effects and what are some of these negative effects?
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Evaluation




•  As our endogenous cycle is roughly 25 hours, it is easier to deal with phase delay than phase advance.


•  Research suggests that disrupting biological rhythms affects cognitive and emotional functioning as well as physical functioning, demonstrating the severity of consequences.


•  There are large individual differences in the ways in which people are affected by shift work and jet lag.


•  Much research utilises naturalistic field studies. These are high in ecological validity, but incur many confounding variables, making the establishment of causality problematic.


•  Serious incidents, like the Three Mile Island nuclear plant accident of 1979 and the Chernobyl reactor meltdown of 1986, occurred due to concentration and decision failures in the early hours of the morning. This suggests that the desynchronisation effects of working at irregular hours impair performance with disastrous consequences.


•  The fact that jet lag and shift work affect concentration levels suggests that they also create disruption to cognitive processes.








[image: ]








[image: ]






Examiner tip (IDA)


The evolutionary approach is relevant here, as the introduction of modern travel systems and electrical lighting has created a world that our biology, determined by evolution, cannot cope with, leading to disruption and negative consequences.
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Sleep states


Specification




•  Nature of sleep, including stages of sleep and lifespan changes in sleep



•  Functions of sleep, including evolutionary explanations and restoration theory






Knowledge of the individual stages of sleep is required, as are lifespan changes in sleep patterns from early infancy through to old age. Two specific theories are named as explanations of sleep and these must be studied, as they could form specific examination questions. You are expected to be able to describe and evaluate all these features.


Nature of sleep


Sleep is a different state of consciousness where responsiveness to the external environment is diminished. It occurs daily as a circadian rhythm and is composed of an ultradian cycle of separate stages. With the invention of the electroencephalograph, psychologists were able to investigate brain activity occurring during sleep and concluded that it was composed of identifiably different sequential stages.


Stages of sleep




•  Stage 1: alpha waves disappear and are replaced by low-voltage slow waves. Heart rate declines and muscles relax. This is a light sleep and the sleeper can easily be woken.


•  Stage 2: a deeper state, in which the sleeper is still easily woken. Short bursts of sleep spindles are noticeable, together with sharp rises and falls in amplitude, known as K-complexes.


•  Stage 3: sleep becomes increasingly deep, and the sleeper difficult to wake. Sleep spindles decline, being replaced by long, slow delta waves. Heart rate, blood pressure and temperature decline.


•  Stage 4: deep sleep, where delta waves increase and metabolic rate is low. The sleeper is difficult to wake. Growth hormones are released and incidences of sleepwalking and night terrors may occur.
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Knowledge check 9


Outline in bullet point form the stages of sleep and the physiology of sleep.
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The sleeper spends about 30 minutes in stage 4 sleep, with about an hour passing in total from stage 1 to stage 4. Stage 3 is re-entered, then stage 2 and then the sleeper enters an active stage of sleep called rapid eye movement (REM) about 90 minutes after falling asleep.




•  REM: eye movements are noticeable, heart rate, respiration etc. increase, and dreaming occurs.





After 15 minutes of REM sleep, the sleeper re-enters stages 2, 3 and 4 in that order, then another cycle begins. It is common to go through about five ultradian cycles in one night. As the night progresses, the sleeper spends more time in REM sleep and less time in other stages. This pattern is fairly universal; although there are developmental differences (see lifespan changes, p. 16).
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Knowledge check 10


What evidence is there that dreaming occurs in REM sleep?
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Physiology of sleep



The brain stem has a role in key functions, such as alertness and arousal, but also controls sleep behaviour, with several hormones also being involved.


The SCN reacts to different levels of light received by the eyes, stimulating the production of melatonin from the pineal gland, which then stimulates the release of serotonin in the reticular activating system (RAS). The increase in serotonin levels causes RAS activity to lessen, bringing on the onset of sleep.


The release of noradrenaline causes the onset of REM sleep.


Another hormone, acetylcholine, is involved with brain activation during wakefulness and REM sleep, which is sometimes referred to as wakeful sleep.
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Research




•  Aserinsky and Kleitman (1955) found a relationship between dreaming and REM sleep by waking people during periods of rapid eye movements and finding they were dreaming. However, this is reliant on subjective reports.


•  Dement and Kleitman (1957) used EEG readings to monitor brain wave activity during uninterrupted sleep. They found that sleep consisted of a sequential series of five stages, each with common characteristics, occurring in a set pattern. Participants were woken at various times and reported dream activity mainly during REM sleep.


•  Moor-Ede and Czeisler (1984) found that sleep occurs during the low point of our temperature cycle, showing the circadian nature of sleep as part of the daily sleep–wake cycle.
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Evaluation




•  The development of EEG readings gave psychologists an objective means of studying sleep behaviour.


•  Most sleep studies occur in laboratories, with participants wearing electrodes etc. They may therefore not reflect normal sleep patterns.


•  Dement and Kleitman’s study is not representative, involving few participants. However, similar studies show their findings to be reliable and valid.


•  As sleep has five stages, it is likely that each stage has a different function. Because REM sleep is identifiable in warm-blooded creatures, but not cold-blooded ones, it might be that REM sleep serves the function, by increasing brain metabolism, of keeping brain temperature at a safe level.








[image: ]





Functions of sleep


Theories of sleep incorporate biological and psychological factors. Humans spend about a third of their time asleep, suggesting a crucial biological function. There is no single explanation for sleep, and all explanations have their weaknesses and strengths. Good theories should explain the universal nature of sleep, it being found throughout the animal world. Although there are wide variations between humans in sleep duration, sleep is generally seen as necessary, with the average being between 6 and 8 hours a night.





[image: ]






Examiner tip (IDA)


Restoration theories can be seen as an evolutionary explanation and must be explained as such to gain credit in a question about evolutionary explanations.
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Evolutionary explanations


Evolutionary explanations see sleep as serving some adaptive advantage and occurring through natural selection. Different species evolved different types of sleep pattern, dealing with different environmental needs, such as predator avoidance, conservation of energy and dietary requirements. Sleep keeps animals dormant when activities vital for survival are not required.




•  Predator–prey sleep. Meddis (1979) believes that sleep evolved to keep animals safely hidden from predators when usual activities, such as foraging, are not required. Therefore prey animals should sleep less, being more at risk and vigilant.


•  Hibernation theory. Webb (1982) believes that active animals need larger amounts of food, threatening survival during times of food scarcity. Hibernation conserves energy and increases survival. Grizzly bears hibernate through the winter, living off body fat accumulated during times of food availability.


•  Aquatic mammals. The precise environmental demands of species affect sleep patterns and behaviours. Aquatic mammals need to breathe, so sleep incurs a risk of drowning. Animals have evolved strategies to cope with this problem.


•  Foraging needs. Evolutionary explanations see sleep duration as affected by the amount of time needed to eat. Grazing animals spend a long time feeding, while predators can sleep a lot, needing to eat only periodically.


•  Body size. Smaller animals evolved a greater need to sleep, their metabolic rates being high and energy consumption rapid. Long periods of sleep help to conserve energy stores.
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Knowledge check 11


Explain what, according to evolutionary theory, is the purpose of sleep, and why different species have evolved different patterns of sleep.
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Research




•  Stear (2005) reported that sleep saves energy, keeps individuals from being lively at unnecessary times and is an adaptation to ecological factors differing across species, supporting the evolutionary basis for sleep.


•  Requadt (2006) found that animals find warm, safe places to sleep as it minimises energy requirements to maintain body temperature. This supports the evolutionary point of view.


•  Siegel (2008) reported that there is less risk of injury when asleep than awake, sleep being a safety device when essential activities are not necessary.


•  Pilleri (1979) found that Indus dolphins sleep for a few seconds repeatedly, supporting evolutionary predictions for sleep patterns in aquatic mammals.


•  Mukhametov (1984) found that bottlenose dolphins have one cerebral hemisphere asleep at a time, allowing animals to be asleep, alert and breathing simultaneously. This supports evolutionary predictions for the sleep patterns of aquatic mammals.
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Examiner tip (IDA)


Evolutionary explanations are accused of reducing complex behaviours to adaptiveness, though the evolutionary approach does consider many ecological and physiological factors. Evolutionary explanations are also deterministic, seeing behaviour as caused by past environments, with no role for free will.
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Evaluation




•  Predators, such as lions, sleep longer than prey animals, such as zebras, seeming to support the evolutionary prediction. However, prey animals are usually herbivores needing time to graze, and therefore have less time to sleep.


•  Giant sloths sleep for 20 hours a day, going against the evolution and body size argument, being large, inactive creatures with relatively low metabolic rates.


•  Sleep may have evolved to suit human ecological needs in the Environment of Evolutionary Adaptiveness (EEA) but has little purpose in the modern world. However, it is still apparent.


•  The fact that sleep is universal to species suggests some adaptive function.


•  Sleep is so maladaptive in survival terms that it is difficult to see why it evolved. It prevents eating and reproduction, and incurs vulnerability to attack. However, the consequences of sleep deprivation can be severe.


•  Much research involving evolutionary explanations depends on animal studies, incurring a problem with generalising findings to humans.
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