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2 WHAT WE KNOW ABOUT HUMAN BEINGS

If I have seen further it is by standing on the shoulders of Giants.
Isaac Newton, 1676

Human beings are remarkable creatures. Most remarkable is our ability and almost obses-
sion to pass our knowledge on from one generation to another. We have studied our world
and recorded the data for thousands of years and from this study we know a lot about the
world and also about ourselves.
Modern psychology is commonly dated to the middle of the nineteenth century but our

interest in who and what we are dates back to early civilisations. There are writings from
ancient Egypt, China, India and Greece that speculate on what a person is and how we came
to be. The way that we think about ourselves today has been developed over generations,
and to understand modern psychology it is important to know about the history of the
subject. This is often placed at the end of psychology courses and texts but we have started
our book with this section because we think it presents ideas that will help you understand
what follows in later sections.
The distinguishing feature of modern psychology is its position in the sciences, and the

key feature of science is the way that it gathers and interprets its evidence. The scientific
approach is to be empirical, which means that we gather evidence that is open to scrutiny, is
preferably replicable (we can repeat the study to check our findings) and is falsifiable. This
last point sounds strange at first glance but is actually very important.
Science moves on in small steps. The quote above from Isaac Newton, probably the UK’s

greatest scientist, shows how even the most eminent scientists are aware of this. The
common view of science is that we are able to prove things and discover once and for all
how things work. This is not the case, however: we are not able to prove anything, but can
only come up with theories that offer the best explanation of the phenomena we observe. If
we obtain new information in the future we might well find that there is a better
explanation and so we then discard our original theory.
Knowledge is provisional. This means that we are not uncovering the truth but inching

our way to new understandings. What we ‘know’ today will be the chip paper of tomorrow.
Newton’s law of gravity is an example of this. The shock of being hit on the head by an
apple helped Newton devise his law, which stood for more than 200 years until a better
understanding of the movement of objects in the universe was devised by Einstein in his the-
ory of general relativity. Our psychological theories cannot expect to last as long as
Newton’s laws.
If we want psychology to progress then we have to accept that what we believe to be true

today might well be shown to be not true tomorrow. Our theories therefore have to allow
for the possibility of disproof.
The foundation of psychology is based on traditions from philosophy, biology, medicine

and literature. It is among a number of new sciences like economics that try to analyse and
explain the ways that people behave in their world. The section gives the background to the
development of this science of behaviour and experience.
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SEX, LIES AND DIGITAL HORIZONS 3

KEY ISSUES

One of the key issues for psychologists looking into the history of the subject is to define
exactly what the subject is about. The perspective we take to looking at people affects what
we see. If we take an evolutionary perspective, then we will see much of human behaviour
as being motivated by the drive to reproduce. If we take a physiological perspective, we will
see people as biological machines and their actions as largely mechanical responses to
changes in their environment. The perspective is important because it will affect not only
how we see people but also how we treat them.

THIS SECTION

In this section we have three chapters looking at the development of psychological ideas. We
start off in Chapter 1 by looking at how Darwin’s theory of evolution shapes modern psy-
chology and we speculate about what the next big jump will be in the development of
humanity. In Chapter 2, we look at the early psychologists and how they have framed the
debate about who we are and what we are, and devised the methods to explore these ques-
tions. In Chapter 3 we look at some philosophical issues that have puzzled and continue to
puzzle psychologists concerning our consciousness and our identity.

ASIDE Are we as clever as we think?

The excellent Hitch hiker’s guide to the galaxy by Douglas Adams suggests that dolphins are more
intelligent than humans:

For instance, on the planet Earth, man had always assumed that he was more intelligent than
dolphins because he had achieved so much – the wheel, New York, wars and so on – whilst
all the dolphins had ever done was muck about in the water having a good time. But con-
versely, the dolphins had always believed that they were far more intelligent than man – for
precisely the same reasons.
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INTRODUCTION

1.1Psychology asks the big questions, and among the biggest are questions about
why people think, feel and behave in the way that they do. How did we come
to look like this, be like this and behave like this? One part of the answer

comes from our understanding of evolution and genetics. From single-celled swamp organ-
isms we have evolved into the complex creatures we are today. In this chapter we will con-
sider how this development has taken place, what effect our ancestry has on us today and
where we may be heading in the future. Don’t expect all the answers, but do expect to think
differently about some of the questions. What better place to start a psychology book than
to ask what are human beings, and how did they come to be?

FRAMING QUESTIONS

Did Darwin invent evolution?
What does the term Homo sapiens mean and why is it used?
Is there any attribute that is uniquely human?
What is the future of psychology?

BEGINNINGS

1.2How we became the animal known as Homo sapiens (Greek meaning ‘wise
man’) is a fascinating story that requires us to draw on the thinking of two
giants of the natural sciences: Charles Darwin (1809–1882) and Gregor

Mendel (1822–1884). Through meticulous description and systematic empirical investiga-
tion, both men developed world-changing theories to explain how we evolved. It is clear
that as life evolved on earth the physical form of species changed, though it is not only phys-
ical characteristics that are affected by evolution. Behaviour can also be an identifiable fea-
ture of a species and can evolve over time. 
In psychology the emphasis is placed on causal explanations: that is, we look at what has

caused a behaviour to occur. This is an important question, but we also need to look at the
‘why’ question. In an evolutionary context this question becomes ‘What use is that behav-
iour?’ or ‘What function does it serve?’ To illustrate this we can look at the syndrome we
know as schizophrenia. Quite naturally, as the condition is seen as causing distress to peo-
ple, the emphasis has been on identifying and resolving the causes of the negative conse-
quences of schizophrenia. These causes are sometimes identified as chemical imbalances in
the individual or something in the social world of the person. Without dismissing this very
important approach, it is also helpful to ask whether there is a function to the syndrome
within our species. This might give us some clues as to why the behaviour developed and

6 WHAT WE KNOW ABOUT HUMAN BEINGS
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SEX, LIES AND DIGITAL HORIZONS 7

continues to occur. If we have a clearer understanding of the origins and function of a par-
ticular behaviour or psychology then we will have a more effective means of responding to
its expression. In the case of schizophrenia the answer may not be a direct one, though there
is evidence that schizotypy is positively correlated with
creativity and mating success (Nettle and Clegg, 2006);
so a by-product of evolving creativity in our species
might have been to also evolve a chance that some indi-
viduals will develop schizophrenia.
The ‘how’ questions concerned with mechanisms sit

alongside the ‘why’ questions which are concerned with
function. As we can see by the example of schizophre-
nia and creativity, a functional explanation begins to
unravel what function the underlying mechanisms may
play in our species, while the causal explanation aims to
understand how the syndrome appears in individuals
and therefore how it may be managed using various
forms of treatment. 
In this chapter a functional perspective is going to be

implicit in a lot of what is covered. In particular, it will come to the fore when we consider
the question of how we evolved and why we have such big brains. We will consider whether
there is a correlation between brain size, our ability to communicate with each other via lan-
guage and our ability to communicate with the environment via our tool use. Finally you
will be presented with a glimpse of a cybernetic future: a future – that might be the next big
jump in our evolution.

THE HUMAN APE

1.3What are we? This has been a question
that has stimulated intellectual debate
for centuries. In the fifteenth century the

debate was dominated by a view that placed humans at
the centre of the universe. Therefore the philosophers
of the day, in line with the European religious doctrine
of the time, had the earth at the centre of the universe
with all the other planets, including the sun, revolving
around the ‘seat of man’. This began to change when
Copernicus, a Polish astronomer and mathematician,
using empirical data, disproved the geocentric theory of
the universe. His work, published in De revolutionibus
orbium coelestium in 1543, challenged the religious
thinking of the time by demonstrating that the earth revolved around the sun. The work of
Copernicus is seen as the start of the scientific revolution.

Schizophrenia  Schizophrenia is not
a single condition but is best
described as a syndrome. The typical
symptoms include difficulties in
organizing behaviour (including
speech) as well as detachment from
reality which may involve delusion
and/or hallucinations. Schizophrenia
is often misrepresented in the popular
media as a case of split or multiple
personalities. 

Scientific revolution In the sixteenth
and seventeenth centuries there was
period of rapid change in the intellec-
tual endeavour of making sense of
the world that people lived in.
Medieval philosophy was replaced by
scientific principles of observation,
measurement and experimentation.
These developments are linked with
Bacon (1561–1626), Galileo
(1564–1642) Descartes (1596–1650),
and Newton (1642–1727).
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Growing out of the scientific revolution that is epitomized by Copernicus’s achievements
was a commitment to the scientific ideals of observation, analysis and experimentation.
Over the centuries science has progressed our understanding (and control) of the world
around us. For psychologists, even more significant than the ideas of Copernicus was the
contribution in the nineteenth century of Darwin, which changed the way we see ourselves
in relation to life on earth. From his careful observations on his voyage aboard the Beagle
and through his experiments involving selective breeding of domestic animals such as dogs
and cattle, he developed his theory of evolution by natural selection (we cover more about
the development of science in the next chapter).

1.3.1 EVOLUTION BY NATURAL SELECTION

Evolution as a concept was not invented by Darwin. Evolution describes a process whereby
there is change in the features of some body or system over time. The key question is by
what processes these changes occur. In 1859 Charles Darwin published a book entitled On
the origin of species. A key idea outlined in the book was that human beings share a com-
mon ancestor with other contemporary primates such as chimpanzees and gorillas. Darwin
proposed that the way in which organisms changed over time (evolved) was through a
process of natural selection. This provided the basis of the explanation of how a common
ancestor could evolve into more than one species.
We can summarise three key factors that are required for natural selection to have a dif-

ferential impact as a mechanism of evolution:

1 Natural selection requires variation in the individuals of each generation. If they were all
the same then there would  no possibility for change. 

2 If everything that was required to successfully promote offspring into the next genera-
tion was available without limit (such as food, water and safe environments with respect
to predators or disease) then selection would not operate. In reality, access to resources
is limited, which enables selection to work.

3 As resources are limited, this creates competition. Individuals and groups will compete
within and between species for desirable resources. Those able to compete successfully
will be in a good position to breed and contribute to the next generation.

Living creatures have evolved under the influence of the environment to become more able
to fit into that environment. This leads to the survival of the fittest. Darwin, however, did
not specify the crucial element that allowed natural selection to have an impact so that suc-
cessful characteristics were maintained across generations. It was an Austrian monk who
revealed the nature of this crucial element.

1.3.2 MENDEL AND GENETICS

In the mid nineteenth century an Austrian monk called Gregor Mendel was busy growing
peas. Like any good farmer he selectively bred his peas to promote certain characteristics

8 WHAT WE KNOW ABOUT HUMAN BEINGS
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SEX, LIES AND DIGITAL HORIZONS 9

such as flower colour, smoothness of the pea, mushiness etc. The selective breeding was
done systematically and records were carefully taken so that the lineage of his peas could be
clearly specified. Through careful study Mendel was able to demonstrate that the transmis-
sion of the physical characteristics of his peas across generations obeyed certain laws, some-
times referred to as the basic laws of inheritance. We
now refer to these laws as Mendelian laws of genetics.
The basic element involved in the transfer was called a
gene and this has become part of our everyday lan-
guage. Mendel published his work in 1866 and is seen
as the father of genetics. There is no evidence that
Darwin was aware of Mendel’s work, which was redis-
covered at the turn of the century. The gene, however, is
the discrete element of inheritance that Darwin
attempted to grapple with in his account of the impact
of evolution through natural selection.
Our understanding has moved on a lot since the nine-

teenth century. We now appreciate that it is not only
physical characteristics that are influenced by genes.
The modern field of behavioural genetics (for example see Plomin et al., 2005) attracts sci-
entists interested in the expression of genes (how they affect us). We need to bear in mind,
however, that you can’t directly inherit a behaviour (which is something you do): you can
only inherit the biological structures that influence your behaviour.
Let’s consider the laws of inheritance that Mendel developed from his work with peas.

For example he chose to cross two strains of garden pea. Strain 1 was a pea that was yellow
in colour and had a smooth skin. In contrast strain 2 was green in colour with a wrinkled
surface. This initial pairing of strain 1 and strain 2 is referred to as the parent generation.
The seedlings (offspring) that arise from this parent generation are called the F1 generation.
By pairing plants from the F1 generation it is then possible to generate a second (F2)
generation. 
The simplified example presented in Figure 1.1

focuses on the characteristic of colour. Two strains are
involved, a yellow pea and a green pea. The left-hand
side of the figure represents the expressed characteristic
(phenotype) of colour in each generation. On the right-
hand side the genes (genotype) that underlie the pheno-
type in each generation are presented. Genes usually
come in pairs, referred to as alleles (one on each chro-
mosome of a pair of chromosomes). The allele that rep-
resents yellow is represented by a capital Y and the
allele for green is represented by a small y. The reason
for this form of representation will become clear later.
When we look at the pea phenotype we see that the

green characteristic appears to be lost amongst the F1
generation. However, looking at the gene we can see

Gene A discrete portion (sequence)
of DNA (deoxyribonucleic acid).
DNA is the building block of our
chromosomes. In Homo sapiens
there are 23 pairs of chromosomes
contained in the nucleus of each cell.
For each pair, one of the chromo-
somes is inherited from the mother
and one from the father. We have
around 20,000 to 25,000 genes. 

Genotype Genes that make up the
genetic code for an individual are
described as the genotype. In humans
the genotype comprises approxi-
mately 25,000 genes. Genes mostly
come in pairs. Each member of a pair
of genes is referred to as an allele.

Phenotype The characteristics of
an organism resulting from the
interaction between its genetic
makeup and the environment. These
characteristics can be biological or
behavioural.
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that alleles for both yellow and green are present in individuals in the F1 generation. We
can conclude, therefore, that there is differential expression of the genes. The Y gene is
described as dominant and the y gene is recessive. Therefore when they come together in an
individual the Y allele will dominate the expression of the characteristic. So in this case all
Yy individuals in the F1 generation will express the yellow characteristic. The fact that the
green allele is not lost within the gene pool (even if not expressed within a particular gen-
eration) is demonstrated by cross-breeding individuals from the F1 generation. The F2 gen-
eration shows a different pattern from the F1 generation. The green characteristic appears
in the F2 generation at a ratio of one in four offspring. We can see the reason for the reap-
pearance of green peas if we look at the pairing of the dominant (Y) and recessive (y) genes
on the right-hand side of Figure 1.1. All individual peas that carry a Y version of the pea
colour gene will be yellow since Y is dominant. However a small proportion of individual
peas will have inherited two y alleles, referred to as double recessive, and therefore will
express the colour green. 
In summary, the relationship between an individual’s genetic profile (genotype) and how

these genes are expressed in any given environment (phenotype) is critical to the operation
of evolution by natural selection. Natural selection impacts differentially on phenotype,
which differentially impacts on the frequency of genes available to be replicated in future
generations.

10 WHAT WE KNOW ABOUT HUMAN BEINGS
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FIGURE 1.1 Mendelian genetics: (a) phenotype, (b) genotype
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You may well wonder why psychologists should be interested in the sex lives of peas.
Well, the principles of Mendelian genetics, along with modern developments in the field of
genetics, have given us insights into the biological foundation of many psychological topics.
Modern genetics has moved beyond Mendel’s laws of inheritance. Our contemporary
understanding of the genetic foundation of behaviour incorporates both Mendelian and
non-Mendelian processes. A small sample of the wide range of topics that psychologists are
interested in that are thought to have a genetic component includes: sexual orientation (e.g.
Rahman and Wilson, 2003), mental health (e.g. Meyer-Lindenberg and Weinberger, 2006)
and colour vision (e.g. Gerl and Morris, 2008). 
In 1990 scientists began a very ambitious project called the Human Genome Project.

Although the project has now ended, the analysis from the data gathered continues to this
day. One of the primary goals of the project is to identify all of the 20,000–25,000 genes in
human DNA. However, as we have seen, natural selection works not on genes but on
phenotypes. How has our phenotype changed over time? To answer this question we can
draw from data arising from the (incomplete) fossil record. However a fossil can only tell us
what the animal looked like and not how it behaved.
To explore the relationship between natural selection and behaviour, behavioural

scientists engage in comparative studies between living species. This approach has a strong
history in psychology whereby animal models have been employed to explore processes that
are believed to be common between species. For example, psychologists have investigated
how birds process visual information to allow them to control landing behaviour and
pecking behaviour (e.g. Davies and Green, 1994). The assumption is that both birds and
human beings have faced similar challenges of guiding movement through a cluttered
environment. Therefore natural selection is likely to have favoured similar solutions to a
common problem of controlling collisions in a three-dimensional world. Therefore, birds
landing on a branch (Davies and Green, 1990) face similar visual information processing
problems as people who drive and need to control their braking behaviour (Lee, 1976), or

SEX, LIES AND DIGITAL HORIZONS 11

ASIDE   Zygote

Sexual reproduction requires the fertilization of an egg by a sperm. The product of this union is
referred to as a zygote. The zygote has two copies of each chromosome, one from each parent, pro-
vided by the egg or sperm. The paired chromosomes commonly have paired genes. Each gene is
referred to as an allele. The two alleles are involved in expressing a common trait. If an individual
is carrying the same alleles for a trait they are described as homozygous for that particular trait. If
the individual has different alleles for a given trait they are referred to as heterozygous. The individ-
uals in the parent generation in the Mendelian breeding experiment presented in Figure 1.1 are
homozygous for the trait pea colour. The individuals bred from the F1 generation are both het-
erozygous. Can you work out which of the offspring in the F2 generation are homozygous and
which are heterozygous?
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12 WHAT WE KNOW ABOUT HUMAN BEINGS

FIGURE 1.2 The evolution of human beings (http://hydrodictyon.eeb.uconn.edu/courses/EEB210/)

long jumpers wishing to optimally strike the takeoff board (Lee et al. 1982). The goal in
each case is to control the collision in an adaptive, functional manner.

1.3.3 OUR ANCESTORS

Human beings belong to the animal kingdom. Our closest relatives amongst living animals
are the primates. Within the primates we have most in common with apes. In this chapter
we do not have space to go into the details of how we have evolved from the same ancestors
as modern day monkeys. As psychologists, however, it is useful to consider the recent his-
tory (in evolutionary terms) of our species.
The evolution of hominids begins around 2.5 million years ago. The origin of the genus is

open to debate, but in general what we see is change in a number of key features. The
changes of interest are an increase in overall size, greater emphasis on bipedalism (walking
on two legs) and an increase in brain size (Figure 1.2). From around 1.5 million years ago

our ancestors had similar anatomical features to our-
selves, although they had smaller brains. The later
species in the hominid line portrayed increased brain
size. Homo sapiens is associated with language develop-
ment, social organization (culture) and sophisticated
problem solving (tool use). 
The earliest stone tools are dated around 2.5 million

years ago. We know that other species do use and man-
ufacture tools, but it is clear that hominids developed
this skill in a sophisticated manner. The ability to
manipulate and manufacture tools has been associated
with increased dexterity (opposing thumb and fingers of
the hands) and increased brain size. However, we
should also recognise that cultural transmission of
knowledge is important in maintaining the manufacture
and use of tools across generations. Therefore language
and social organization became important too. Let’s

Genus A class, group or category
that possesses common attributes.
Our own species exists in the genus
Homo alongside other species (all of
which are now extinct).

Species A group that exists within a
genus. Members of a species in the
same or in different populations are
able to interbreed under natural con-
ditions to produce viable offspring.
Species are defined by reproductive
isolation. There is one hominid
species which we all belong to called
Homo sapiens. 
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look at these key characteristics that are a feature of hominid evolution. As individual char-
acteristics they are not unique to hominids, but as a cluster they are important in defining
our genus.

1.3.4 DISTINGUISHING FEATURES

First, let us consider the early ancestor of the hominid line. It is generally accepted that the
early common ancestor was small in stature and able to engage (in part) in bipedal locomo-
tion. This commitment to bipedal locomotion increased over time and therefore freed the
forelimbs to be used in tasks other than locomotion and basic grasping activities. For exam-
ple, there was greater freedom for the hands to be used in early and rudimentary forms of
non-verbal language, the remnants of which we still see in our communication. Gestures of
the shoulders, arms and hands all help to convey emotion or emphasise the verbal points we
wish to make in a conversation. The arms (or forelimbs) could also be used to develop and
use tools. An increase in cranial capacity (brain size) is also seen as the hominid line evolved.
If we take a comparative perspective we can see that contemporary species of apes, such

as the chimpanzee, are able to use their forelimbs to
move, grasp, communicate and make rudimentary tools
to solve particular problems they face in their environ-
ment. Chimpanzees are also organized in complex
social groups that have social hierarchies. The need to
navigate the complex political world of the social group
and also to be engaged in cultural transmission of useful
information requires advanced cognitive capabilities.
These abilities are only possible if the brain is able to
process complex and detailed information with the
intention of planning sophisticated actions – all of
which needs to be recorded and maintained over time.
In other words, to be a successful tool-using social ani-
mal, sophisticated information processing capabilities are required. This is achieved in ver-
tebrates by the evolution of the brain and in particular the cortical area of the brain.

1.4DOES SIZE MATTER?

1.4.1 COMPARATIVE BRAIN SIZE

The above provides an account of how our hominid ancestors evolved, but what evidence is
there to support this view? Although we certainly do not have space here to look at all the
evidence, we can at least begin to test the hypothesis that social organisations and problem-
solving co-evolved. To do this we will look at the evidence that brain size in mammals is
associated with increased social complexity and cognitive function. Dunbar (1998)

SEX, LIES AND DIGITAL HORIZONS 13

Social hierarchies Classic research
describes a pecking order which
determines the dominant and subor-
dinate positions of individuals. This
is a pyramid-like form of organiza-
tion that has at its head the most
dominant individual, while others
will be at various levels of dominance
or influence.
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14 WHAT WE KNOW ABOUT HUMAN BEINGS

describes how the group size of non-human primates, our close relatives in evolutionary
terms, is related to the volume of the neocortex (the clever bit of the brain). In other words,
as the typical group size of a given species increases you also see a comparable increase in
neocortical volume. Taking this as a starting point we can predict, from the statistical analy-
sis of the pattern of data, the typical group size for Homo sapiens based on the typical neo-
cortical volume in our species. Interestingly the group size that is predicted for humans is
150 and this equates to the size of group that has been recorded in hunter-gatherer societies
and traditional farming societies. Bailey and Geary (2009) support the claim that social
competition is correlated with an increase in brain size. The social environment can be
thought of as a complex, changeable world which individuals cope with by solving complex
social problems such as knowing which individuals have power as a direct result of either
their own physique and/or cognitive capabilities or the social relationships they can call on.
The ability to recognise individuals and remember cheats or those who helped you in the
past requires an increase in cognitive capabilities.

1.4.2 LANGUAGE

In terms of recent history, human society has not been organized consistently around rela-
tively small groups. In small groups, especially in non-human primate species, social contact
and social grooming or allogrooming between individuals creates a stable social network
within the group. Dunbar proposes that in humans, as the group size increased, the physical
contact became an inefficient means of maintaining social group cohesion. One function of
language communication is therefore thought to be a means of promoting social cohesion in
large groups. In primates social grooming is a key means of maintaining functional social
bonds, but in human beings language now achieves the same goals. Around 60 per cent of
our communication tends to be ‘small talk’ which is seen as equating to social bonding
through verbal grooming (Dunbar, 1996).

Having established that brain size matters, now let’s
consider the evidence concerning the evolution of brain
size and associated psychology. The first thing to make
clear is that size by and of itself is not the critical issue.
Bigger animals have bigger brains but that doesn’t mean
their brains are more complex. A more useful measure
is brain size relative to the body. Again this alone tells us
only so much. If we consider the hominids, the species
that has had the largest brain is Homo neanderthalensis
with a brain capacity of 1450cm3. This compares with
our own species which has an average brain capacity of
1350cm3. However, Homo neanderthalensis was large

in build: it would be difficult to find anyone who would argue that its psychology was more
advanced than our own.
The picture becomes more confusing when we note that our species is thought to have

come into being around 150,000 years ago, but some of the things we see as critical to being

Social grooming or allogrooming A
behaviour seen in many social species
including our own. It involves an
individual or individuals assisting
others to keep clean and in good
condition. In addition to the obvious
health benefits, the behaviour has
also taken on a significant social
function. 
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human were not displayed in an advanced form until 50,000 years ago. William Calvin
(2002) talks of ‘The Mind’s Big Bang’ between 150,000 and 50,000 years ago. Something
seems to have happened during this period to have changed the manner in which informa-
tion was processed, stored and used by our ancestors to result in an explosion of creativity
and cultural transmission. In some respects it is around 150,000 years ago that we can
envisage human psychology having burst onto the stage of life.

1.4.3 CONSCIOUSNESS

The social brain hypothesis (outlined above) is a compelling account of how brain size and
social complexity evolved alongside each other. When it comes to primates (particularly apes
and human beings), the ability to interpret our own actions and the actions of others in the
context of a social group and with reference to past actions (along with their consequences)
is important in the evolution of primate psychology. Consciousness (awareness of self and
others) gives us the ability to place our actions in a social and historical context. It is seen as
assisting an individual in identifying group members, their motives and how best to operate
within the social world of the group. In terms of human psychology there is considerable
interest in the nature of consciousness, particularly when applied to children or other individ-
uals who demonstrate conscious states different from
our own. This begins to lead us towards theory of mind
which explores how we develop an idea of another per-
son’s thoughts and feelings (see Chapter 14).
An important aspect of being part of a complex social

group is to be able to read the behaviours and feelings of
other members of the group. Recognising when someone
is angry, happy or scared is an important skill. One way
to study this ability is through the recently developed psy-
chometric concept of emotional intelligence. Although the
validity of the concept is debated, there are common
strands of argument associated with the idea of emotional
intelligence, the evolution of consciousness and the social
brain hypothesis. For example, Shevlin et al. (2003) have
shown that people are able to recognize psychopathy in
the face. In evolutionary terms this means that humans
can recognize whether someone is a risk-taker.

1.4.4 PROBLEM SOLVING

The emphasis so far has been on the role of social factors. However, the cognitive aspects of
psychological evolution should not be overlooked. It is evident that within the period of
‘The Mind’s Big Bang’ around 50,000 years ago there was an explosion of creativity. Calvin
(2002) emphasizes that the creativity was not mindless hit-or-miss behaviour but was useful
for everyday activities. He also proposes a very interesting hypothesis to explain what
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Consciousness Often used in every-
day speech to describe being awake
or aware in contrast to being asleep
or in a coma. In psychology, the term
has a more precise meaning concern-
ing the way in which humans are
mentally aware so that they distin-
guish clearly between themselves and
all other things and events.

Emotional Intelligence An ability to
identify, assess and manage the emo-
tions of yourself, other individuals
and groups. 
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change in the environment brought about this rise in creativity. There is evidence that at
around 50,000 years ago there was major and rapid fluctuation in climate. This would
make the environment more difficult to predict, and accessing the resources within the envi-
ronment more challenging. It is therefore possible that these environmental challenges
brought about by climate fluctuation acted as natural selection pressures to promote more
effective social organization, communication and cultural transmission. What is clear is that
creative tool-making is seen to explode at this time. The first carved bone tools appear
(although raw bone material would have been available prior to 50,000 years ago). Bead
jewellery and incision carving also appear soon afterwards. By 50,000 years ago Homo
sapiens had become a proficient and skilled tool-maker and tool-user.

A CYBERNETIC FUTURE?

1.5We started this chapter with Copernicus’s challenge to the view that we are
the centre of the universe. People instinctively like to consider our species
and, by extrapolation, themselves to be special. Is this the wrong thing to do?

We are not special if what is meant by this is that we sit outside the natural processes that
have enabled life to evolve. Nor are we special if we refer to a list of separate features used
to describe our species such as language, relative brain size or tool use, as other species
express these individual traits. What makes us special is the manner in which these traits
have come together to facilitate the development of creativity in our expression of social
relationships and our problem solving capabilities. 
We all naturally identify ourselves through group membership, which is expressed by our

involvement with different aspects of shared culture. Alongside this ‘cultural bonding’ is our
species’ exceptional ability to manufacture and use tools of all kinds. Has such exceptional
tool manufacture and tool use led us to the pinnacle of evolution? The answer is no. By def-
inition there is no pinnacle to the process as it is defined by change over time. Evolution is
not purposeful; there is no predetermined goal or pinnacle to be reached. Although we see
ourselves as distant from the natural world and operating within a sophisticated, technolog-
ically dominated environment, it is still an environment. 
A moment’s reflection will confirm that the basic selection pressures remain in place. We

all face competition of some kind for resources, and something drives the majority of the
population (though not all) to have children and support people with similar genes to them-
selves in social groups we like to call families. However, as modern, sophisticated human
beings operating advanced technologies, maybe we have broken free from these basic bio-
logical mechanisms. We will reflect on this question when we consider the involvement of
digital technology in our modern lives. 

1.5.1 CYBERNETICS

We have seen how our species has evolved and how our psychology, in terms of social
and cognitive capabilities, has its foundation in our evolution. It is also evident from our
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modern lives that language, culture and technology are dominant themes. So how should
we make sense of our evolutionary past with respect to our unchartered future? Of course
there is no right or wrong answer to this question, but we would like to offer you a view of
one possible way forward. The approach we are going to take is to embed psychology in a
cybernetic framework. 
Cybernetics has Greek origins and means ‘steersman’. It emphasizes functionality and

stresses the importance of feedback and self-organizing systems, enabling a goal to be
achieved through action. Knowledge of whether you have reached the goal (or not) is
achieved through feedback. This concept is well established. Norbert Wiener in 1948 wrote
a book entitled Cybernetics: or control and communication in the animal and the machine.
It is interesting to note that the action and communication are seen as companion concepts
which nicely parallel the proposed importance of these activities in hominid evolution
around 150,000 years ago.

1.5.2 DIGITAL TOOLS

When scientists describe tool use in human beings it is usually in terms of mechnical tools.
This may apply to tools such as a sharpened flint blade or an electric drill. The key point is
that the tool is thought of as passive (inert without human involvement) and with a small
number of predetermined uses. The digital revolution has begun to change this landscape in
a significant way. Tools are now being developed along cybernetic principles so that they are
set a general function (goal) but are not predetermined in their operations. As a result it is
not possible to predict the outcome of their use (what solutions they will arrive at to
problems they encounter). 
For example, the personal computer is designed with the general function (goal) of

handling and processing information, but exactly how the PC is used is not predetermined.
Therefore for some it may offer a means of communication, for others a sophisticated
means of managing accounts, and for yet others an entertainment platform. In reality all
these functions will be used to greater or lesser extent while new ones will be ‘invented’.
Contrast this with the TV. The TV has one purpose: to display visual and auditory
information. The latest developments in digital TV (interactive choice etc.) rely on other
systems that exist beyond the TV. The standard TV is a closed predetermined system while
the PC is the reverse.
This is also a pretty good description of how humans operate as problem solving

organisms. Our genetic makeup is predetermined, but how our genome will appear as a
phenotype is not predetermined. So even twins with the same geneotype can grow up to
look different and behave differently. We are facing a new world in which the tools we
build are able to operate outside the limits of what they were developed for. This may be
because the tools themselves act as adaptive, evolving systems or because the users of
the tools are able to see different functions associated with the tools beyond their
original purpose. Both scenarios illustrate the self-organizing principle that is part
of the cybernetic framework. In the following we outline some examples of this brave
new world.
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KEY STUDY Griffiths, M.D., Davies, M.N.O., & Chappell, D. (2003).
Breaking the stereotype: the case of online gaming. Cyberpsychology
and Behavior, 6: 81 91.

The field called cyberspychology is a relatively new area for psychologists. However, the
interplay between human behaviour and the use of digital technologies is becoming
increasingly important. This can be in relation to information sharing, education, com-
merce and finding partners, to name but a few activities. A key area of human activity is
entertainment, which has seen an explosition of interest in terms of computer gaming;
this industry now generates more money than films. One aspect of the growing impor-
tance of computer gaming is the development of shared virtual worlds over the world
wide web. Such a development provides a rich opportunity for psychologists to monitor
the formation of new behaviours as well as old behaviours in new environments.
The freedom for people to switch identities, explore new roles in social groups, and be

judged on their ability in the virtual world rather than on sex, social class or age offers
alternative forms of reinforcement and learning opportunities. In 2003 a group of psychol-
ogists at Nottingham Trent University undertook a study of secondary data looking at one
of the leading online games at the time. The game still runs today and is called
EverQuest. The paper is one of the first academic papers to be published in psychology
aiming to describe the natural history of the psychology of online players. The data were
taken from the leading fan sites and the analysis applied was straightforward descriptive
statistics. 
The data clearly showed some surprising results. Contrary to common belief the study

found that a significant proportion of women played the game. The age range also sug-
gested that the stereotypical view of only teenagers being engaged in playing was also
incorrect. The reasons for playing were also diverse in nature. In summary, the data con-
firmed that EverQuest supported a diverse community of people with complex psycholo-
gies that reflected those seen outside the game.

At Queen’s University, Belfast, a European Union funded research project based in the
School of Psychology and going by the title HUMAINE was established to bring together
academics across Europe to explore and understand more clearly the interface between
humans and the computers they design. Such work suggests that the development of
emotionally sensitive computers, able to express and respond to emotions, will by definition
enable us to move beyond the deterministic programming that currently dominates
contemporary applications. One of the outcomes from the project was an award winning
website for the HUMAINE Association http://emotion-research.net/. 
Other groups such as the Fluid Interfaces Group at MIT’s Media Lab are looking to

redesign how information delivery is aware of the user and responsive to their actions. For
example, would you like to be able to check your email by drawing a @ sign with your
finger against a blank surface? Information delivery becomes an extension of our everyday
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living rather than an adjunct to it. You may like to visit their website to get a flavour of the
exciting work they are involved in: http://ambient.media.mit.edu/. 
In addition, a group of researchers in Spain have brought biopsychology and music

together to produce a Multimodal Brain Orchestra. The performers in the orchestra
produce music by their brain waves via an electroencephalogram (EEG). The premiere
performance was held in April 2009. You can visit their website at http://specs.upf.edu/ to
find out more about this project.
These developments are exciting applications that are looking to expand the relationship

between the technology involved and the human using the tool. However, we now turn to
one of the recent phenomena that has seen an explosion of activity in terms of the use of
technology for communication. The origins of the world wide web exist in the work of
British physicists at CERN (the giant science facility in Europe) in 1989. The initial aim was
to assist communication amongst the scientific community. However, it soon became
apparent that others saw different uses, which has led to the phenomon we now know as
the world wide web. At the same time other digital technologies were being developed that
also facilitated ease of communication. Mobile phones made a cultural impact in the 1980s,
but it soon became apparent that a use associated with mobile phones that was not
envisaged as a primary function, namely the small message system (SMS), exploded
in popularity. In 2008 it was estimated that 1.4 billion text messages were sent every week
in the UK! A parallel can be drawn between Dunbar’s (1996) proposal that verbal
grooming, is important in humans and this technological form of social grooming, as most
of the information contained in the messages is of little intrinsic value but helps to maintain
social bonds. 
A recent development associated with the world wide web is Web 2.0. It is envisaged as

the second generation of the web, promoting information sharing and communication. This
development has proved phenomenally successful in the rise of social network sites such as
Facebook and the real-time social messaging services such as Twitter. If you strip away the
technology you have the common process of maintaining and strengthening social bonds
(social grooming), but there are also some interesting new developments. It is only through
the world wide web that individuals from special interest groups (such as the Blancmange
Mould Society) can find similar individuals with relative ease. The web therefore has the
ability to reduce the sense of social isolation. The role of digital technology in educating
young people is growing, in terms of both formal processes and informal activity
(Underwood et al. 2007b). 
As a place to store information the cyberworld gives us easy access to more information

more of the time, and this is likely to impact on the type and rate of cultural change and
cultural transmission of information. This may have implications for the species in the
future. When we look at the potential impact on individuals we can see that the cyberworld
offers a means of exploring different aspects of one’s personality. There are opportunities to
enter virtual environments such as Second Life or what are called massively multiplayer
online role-playing games (MMORPGs) as virtual avatars. 
It is a common perception that people who play computer games are adolescent boys

who lack social skills. However, a ground-breaking study by Griffiths et al. (2003) showed

SEX, LIES AND DIGITAL HORIZONS 19

01-Banyard-3899-01:Banyard-3899-01 29/10/2009 5:36 PM Page 19



this was not the case when it came to MMORPGs. As an avatar you control how others
perceive you (Figure 1.3). For example, you can project to others that you are opposite to
your real sex or you are non-human. Of course the cyberworld is an environment that some
individuals may try and exploit (like any other environment), so the importance of suitable
safeguards is not to be ignored. Interestingly many of the safeguards are driven by
individual users themselves. For example, in MMORPGs, although exploration of different
play styles is encouraged, players are often actively involved in moderating the
environments.

1.5.3 CYBERNETIC COEVOLUTION

Finally, returning to Calvin’s (2002) point about ‘The Mind’s Big Bang’ between 150,000
and 50,000 years ago, can we see any parallels here? We would like to suggest an idea for
you to think over. A part of Calvin’s argument was that significant and frequent change in
the climate led to explosions of creativity. Perhaps a similar situation exists here. We are see-
ing rapid and significant change in the way that social processes are supported, the informa-
tion that is available to us, and how that information is accessed. Is the brain about to go
through a major evolutionary change? This new cyberworld creates new challenges and
new areas of competition between people. Will the people best adapted to this world
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FIGURE 1.3 By day you are Dvane Dibley from accounts but in cyberspace you are Street Boy
avatar, ready to hang out with some cool dudes in your online game of skateboarding and
kebab eating
© Dex Image/Corbis
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prosper and be the parents of a new generation of cyberchildren? Perhaps this is a bit fanci-
ful, but our culture and our individual behaviours are likely to change rapidly as people oper-
ate in the cyberspace as much as in the organic world. It is already noticeable that students
use ‘text speak’ in communicating with lecturers, not something the latter always welcome! 

CONCLUSION

1.6 As psychologists, should we be ready to hand over our subject to computer
scientists or biologists? We could, but everyone would lose out. The interface
between the organic system of Homo sapiens and how it forms and responds

to the digital world it is creating is most effectively addressed by psychologists who are
knowledgeable about the natural sciences and digital technologies. It is how we as biologi-
cal creatures psychologically experience the environment, including the digital world, that
defines the human condition. It is a brave new world. Whether we consider our ancestors or
those to follow us, it is clear that social communication and social bonds will remain at the
heart of who we are and how we function in the world. The world may radically change
and the mode of social communication may change along with it, but the function to be
achieved remains. The global village is becoming something of a reality as people form
social bonds of varying kinds with different subsets of people. This has all been achieved
through our exceptional talent as a species to creatively see solutions to problems by devel-
oping and using tools to our benefit. The brave new world affords an opportunity whereby
the tools may creatively present their own solutions to problems we did not know existed.

CHAPTER SUMMARY

1.7We have seen how the development of science enabled people to explain the
world around them, drawing upon empirical data and therefore largely forgo-
ing belief without evidence as a suitable means of tackling questions in the

natural sciences. Psychology has at its heart a commitment to empiricism. It also draws signifi-
cantly from the sister biological disciplines of palaeoanthropology, neo-Darwinian evolution-
ary theory and behavioural genetics. The story of human evolution is the story of how our
brain and our psychology have evolved alongside each other. Communication, problem solving
and tool-making are yoked abilities within our species. They were critical for the mind’s Big
Bang and they are central to the cybernetic future that emphasizes the merging of human psy-
chology and new technologies – what some psychologists refer to as cyberpsychology.

DISCUSSION QUESTIONS

Can you think of examples of our own, contemporary behaviour that may be explained
from an evolutionary point of view? To help, think of what men tend to stress in their
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partners if they are attracted to the opposite sex, and contrast this with the signals women
use to select men. To what extent do both sexes rate features in the same way? If not
much, is this a case of different natural selection pressures applying to the sexes in making a
mate choice?
Do you think that cyberpsychology is a fad? You may wish to reflect on the following

points before arriving at your conclusion. Consider the digital technologies that exist in
your everyday life and how they interplay with your own behaviour and psychology. For
example, if you were to have your mobile phone removed or if you could not access a
personal computer, would this affect your quality of life? If it would, why would it? Do you
think your family and friends would have a similar reaction to yourself or a different one?
Can you identify what, if anything, would be affected in terms of your psychology if these
items were not available?

SUGGESTIONS FOR FURTHER READING
Dawkins, R. (1989). The selfish gene (3rd edn). Oxford University Press. The modern

evolutionary approach continues to have a significant impact on how behavioural
scientists, including psychologists, think about the function and maintenance of
behaviour. This is a classic and very readable text that helped promote the
importance of neo-Darwinian thinking in relation to behaviour.

Buss, D. (2008). Evolutionary psychology: the new science of the mind (3rd edn). Pearson
Higher Education. David Buss is one of the key people in the field of evolutionary
psychology. The book is written in a style that engages you to consider the argument
as an active reader. You are not told what to think but are invited to apply what you
are reading to a range of questions that arise from the work he covers.

Pickering, A. (2002). Cybernetics and the mangle: Ashby, Beer and Pask. Social studies
of science, 32, 413–437. This paper gives an overview of how cybernetics can be
conceived in terms of human endeavour. The author is a sociologist and therefore
the language can be a little unfamiliar, but it is well worth persevering to the end.

http://www.apa.org/science/genetics/. If you are interested in exploring further the
relationship between genetics and behaviour, we recommend you visit the very
helpful website hosted by the American Psychological Association.
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