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is, in principle, distributed and available for you to learn means that it is in the public 
domain and is therefore shared knowledge. Also, in most of these disciplines, 
knowledge is produced through a collaborative effort from a community of individual 
knowers.

For a sense of perspective on the present, it is worth looking at some of the different 
ways in which the vastness of knowledge and the need for its organization have been 
managed in the past. Here are some examples.

• Two-and-a-half millennia ago, the Chinese thinker and philosopher Confucius 
promoted training in archery in order to develop skills of discipline and precision, 
and also a course in ‘good manners’.

• The ancient Greeks combined arithmetic, astronomy, music and geometry into a 
discipline called ‘harmonics’, but had no interest in foreign languages and would have 
considered it ridiculous to study them. Plato added a form of gym to meet the ideal of 
a healthy mind in a healthy body.

• In medieval Europe, university faculties were often divided into religion, 
jurisprudence, medicine and the arts.

• Ultimately ill-founded subjects such as alchemy, with its single unattainable goal 
of transmuting base metals into gold, can die –but in the process, it gave birth to 
modern chemistry.

• Adam Smith of Scotland considered himself a moral philosopher, more than a 
century before the term ‘economics’ became well established.

• Modern biology emerged from ‘natural philosophy’, or the philosophy of nature.
• The origin of psychology as a discipline can be traced back only just over 100 years.

In modern times, rhetoric (public speaking), logic and Latin 
have become rather neglectedas subjects, at least in school 
curricula.

You will immediately recognize a range of 
familiar disciplines within your IB programme 
– for example, literature, economics, physics, 
mathematics, and music. You will also be aware 
that these disciplines are organized into groups 
around the diploma programme diagram 
(Figure 3.1).

You have probably been told that the manner 
in which these disciplines are arranged ensures 
that you will participate in and bene� t from a 
balanced programme of studies. But how does 
this follow? We consider this in the next section.

Classifying the disciplines
The arrangement of the disciplines in the IB diploma 
suggests that they can be classi� ed according to a 
consistent scheme, based on similarities and differences. 
Because you are required to select subjects from across the groups, you 
gain a broad educational experience. 

There is an important 
distinction that needs to 
be made here between 
learning knowledge 
as an IB student and 
producing knowledge 
as a practitioner in a 
particular discipline, 
although the two activities 
may occasionally overlap. 
(When do you think 
this might happen?) 
Because you are much 
more familiar with the 
learning rather than 
making knowledge, it is 
sometimes tempting to 
focus on the learning 
when we should really be 
exploring the latter. Please 
remember this distinction 
as your journey in TOK 
proceeds.

 3.1 Introduction to areas of knowledge

Knowledge and the knower
All cultures around the world have developed insights into the nature of knowledge. 
Consider, as example, these three proverbs from Ghana.Consider, as example, these three proverbs from Ghana.

 Knowledge is like a baobab tree; no one person can embrace 
it with both arms. 

 Knowledge is like a garden, if it is not cultivated, it cannot be 
harvested. 

 One head does not go into council. 

Before reading on, consider what you think they might mean. Can you think of 
equivalent sayings from your culture or others that have similar meanings?

Here are some interpretations. The � rst proverb asserts that the extent of knowledge is 
vast and the individual can know at best only a small subset of it. The second suggests 
that the acquisition of this knowledge demands an active approach on the part of the 
individual. And the third reminds us of the value of collaboration in making good 
decisions. But the beauty of proverbs as devices lies in how they convey multiple 
shades of meaning, so how else might we read these three from Ghana? For example, 
we might detect in the second proverb a need for organization of knowledge if it is to 
be useful. We might see in the third that each individual brings a different and valuable 
perspective to the matter at hand.

Some of the meanings from these proverbs could be summarized as in Table 3.1.

Knowledge is Individual knower has/is

• extensive • limited knowledge

• organized • active participant

• a collaborative project • particular perspective

Insights from indigenous knowledge systems can be as accurate and productive as 
those from other areas of knowledge, even if they cannot be traced back to their speci� c 
circumstances of origin.

Disciplines: Shared organized knowledge
When we turn to examine knowledge itself, we can start to see the accuracy of these 
insights. In the academic domain, knowledge is indeed vast and therefore divided into 
particular subjects, or disciplines, in which it is organized around particular types of 
subject matter and particular habits for addressing them. The fact that this knowledge 
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Figure 3.1 IBO diploma 
programme.

Table 3.1 Summarizing 
three Ghanaian proverbs
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Figure 3.2 TOK areas 
of knowledge and some 

disciplines.

 3.2 Introduction to the knowledge 
framework

As you identi� ed in the last exercise, each area of knowledge possesses certain types 
of feature that can be analysed. These features also function as ways of comparing 
different areas of knowledge.

We can formalize these methods of analysing and comparing areas of knowledge by 
creating a knowledge framework (Figure 3.3). If you create a knowledge framework 
for each of the eight areas of knowledge in the TOK programme, you will be able to get 
a clearer picture of how they are different and how they are similar.

Using this knowledge framework as a tool, we look in this book at what kind of subject 
matter each area of knowledge is focused on, and how the knowledge produced is 
useful. We examine how this knowledge is packaged and shared, and how a common 
understanding of it is achieved among communities of knowers. We look at how 
this knowledge is produced, appraise the contribution of important individuals to its 
development, and ask what it means to us as individuals. To help us with this goal, 
we use two metaphors along the way:

• the idea that knowledge is a kind of map (Chapter 000)
• the idea that disciplines and areas of knowledge are rather like cultures.

In TOK, we classify disciplines using a scheme that is similar in some ways to that in 
the IB diploma diagram, but not quite the same. This arrangement gives rise to what 
we call ‘areas of knowledge’.

Some of the areas of knowledge refer to groups of related disciplines, for example:

• natural sciences include most group 4 subjects (biology, chemistry, physics)
• human sciences include some group 3 subjects (economics, psychology)
• arts include group 6 subjects (visual arts, music, theatre arts, dance, � lm) and group 1 

(literature).

Other areas of knowledge represent single disciplines:

• history (from group 3)
• mathematics (from group 5).

And yet others represent forms of knowledge not explicitly recognized as subjects in 
the IB diploma:

• ethics
• religious knowledge systems
• indigenous knowledge systems.

So there are eight areas of knowledge in the 
TOK programme, of which you are expected to 
study six in depth. Your teacher will organize 
your course to achieve this requirement. Figure 
3.2 shows all the areas of knowledge, with some 
disciplines (many of which are offered in the IB 
diploma) placed tentatively around the outside:

You might ask why areas of knowledge take 
precisely this form, this pattern of disciplines, 
as opposed to any other. This is something we 
will investigate in this book. To start the process, 
consider this exercise.

What are the grounds for your answers? You may 
have mentioned the kind of subject matter of each 
discipline. Or possibly the ways in which they go 

about their business. Or even the kind of language they use. In doing this, you are starting 
to analyse the nature of academic disciplines and make comparisons between them.

Exercises
1 On what basis would you explain the following? Could these statements be contested?

a Chemistry and biology belong together in the same area of knowledge.

b Physics and economics belong in separate areas of knowledge.

c Literary studies and dance belong together in the same area of knowledge.

d History and mathematics should be considered areas of knowledge on their own.

e Religious knowledge is an area of knowledge.

f Geography is a human science.

g Algebra and geometry are not separate areas of knowledge.

2 What do others think?

Knowledge framework

Scope and 
applications

• What is the area of knowledge about?
•  What practical problems can be solved through applying this knowledge?
• What makes this area of knowledge important?
•  What makes the current open questions in this area – important questions that are currently unanswered?
•  Are there ethical considerations that limit the scope of the inquiry? If so, what are they?

Language 
and concepts

•  What role does language play in the accumulation of knowledge in this area?
•  What are the roles of the key concepts and key terms that provide the building blocks for knowledge in this area?
• What metaphors are appropriate to this area of knowledge?
• What is the role of convention in this area?

Methodology

•  What are the methods or procedures used in this area and what is it about these methods that generates knowledge?
• What are the assumptions underlying these methods?
• What counts as fact in this area of knowledge?
• What role do models play in this area of knowledge?
• What ethical thinking constrains the methods used to gain knowledge?

Historical 
development

•  What is the signifi cance of the key points in the historical development of this area of knowledge?
• How has the history of this area led to its current form?

Links to 
personal 

knowledge

• Why is this signifi cant to the individual?
• What is the nature of the contribution of individuals to this area?
•  What responsibilities rest upon the individual knower by virtue of his or her knowledge in this area?
•  What are the implications of this shared area of knowledge for one’s own individual perspective?
•  What assumptions underlie the individual’s own approach to the knowledge?

Figure 3.3 The knowledge 
framework.
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4 For each of the following ‘maps’, consider the questions below:

a Demographic transition model (geography)

b The Phillips curve (economics)

c Fleming’s left hand rule (physics)

d Arrhenius theory (chemistry)

• What is the extent of the ‘territory’ that is mapped?

• What features of the ‘territory’ are shown in this ‘map’?

• What features of the ‘territory’ are ignored by it?

• For what purpose is this ‘map’ intended to be used?

Are all areas of knowledge or disciplines described well by the map metaphor? For 
example, the territories for the natural sciences and history seem easy to identify. But is 
the metaphor less apt elsewhere?

You might identify the arts as an area in which there is more freedom in map-making 
than the sciences, for example. Just as scientists are obliged to aim for accurate 
representations of the material world, artists are also often (but not always) expected 
to produce work that represents the psychological or social world in some way. In 
literature, for instance, plots usually need to be realistic, with credible characters, even 
if they are often larger than life. But perhaps the territory of social relations needs to be 
represented in ways that make sense to us as human beings – maybe our evolution has 
sensitized us to maps of particular kinds. For example, the Russian scholar Vladimir 
Propp found that folktales from different cultures tend to exhibit similar narrative 
structure, and the Italian writer and philosopher Umberto Eco has made a study 
of plot structure in James Bond novels that reveals deep resemblances between the 
books. It has been claimed that � lm plots follow only a handful of different arcs of 
development. In striving to provide its maps, perhaps the arts have learned to conform 
to preferences of mind that make those maps more effective.

With geographical maps there are different varieties of map;for example, we have 
physical or political maps. Similarly, there are different knowledge maps for the same 
territory. In biology, we may want to invoke a molecular biology model of DNA base 
substitution in order to explain the incidence of sickle cell anaemia; whereas in classical 
genetics we would probably prefer to organize the conversation in terms of dominant 
and recessive alleles, referring to what is called ‘heterozygous advantage’. In chemistry, 
we can use the Brønsted-Lowry or the Lewis model for comprehending the nature of 
acids. In geography, the theories of Malthus and Boserup can be used to explain the 
relations between populations and resources. Historians explain the Cold War using 
traditional and revisionist (and post-revisionist) interpretations. Can we say in each of 
these cases that one knowledge map is better than the other? People often differ in their 
answers to this question, depending on whether they have a close allegiance to one or 
other of the maps. Are we just looking at two alternatives – like physical and political 
maps – whose value depends on what we want to do or � nd out (Figure 3.5)?

 3.3 Scope and applications

In Chapter 000, we look at the features of maps and why it is helpful to think of 
knowledge as a particular kind of map. So, areas of knowledge can be considered as 
maps of territories. 

Knowledge framework: Scope and applications – 
What is the area of knowledge about?

Scope
In 1931, the Polish–American philosopher Alfred Korzybski used the distinction 
between a map and the territory it represents as a metaphor for the relationship 

between some aspect of reality and the 
models of it that constitute our knowledge 
(Figure 3.4).

If the knowledge in each area of knowledge 
is a map, what is the aspect of the world 
to which each map in Table 3.2 refers? 
An answer is provided for the natural 
sciences – what about the others?

Map/Area of knowledge World/’territory’

natural sciences the physical, material world/universe

history

human sciences

arts

mathematics

ethics

religion

indigenous knowledge

Is it easier to identify ‘territories’ for some areas than others? If so, does this tell us 
anything important about the areas of knowledge, or something about using the idea 
of a map as a metaphor for knowledge?

Exercises
3 What map(s) within particular disciplines are available for each of the following ‘territories’?

a The inheritance of human blood groups (biology).

b The fall of the Berlin wall (history).

c The shape of a molecule of methane (chemistry).

d Urban land use (geography).

Map

Territory

Figure 3.4 Knowledge 
as a map: world/territory → 
knowledge/map.

Table 3.2 Area of 
knowledge maps and what 
they refer to

Figure 3.5 Two maps: 
different.
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 Every man gets a narrower and narrower � eld of knowledge 
in which he must be an expert in order to compete with other 
people. The specialist knows more and more about less and less 
and � nally knows everything about nothing. 

Widely attributed to Konrad Lorenz

within the community of knowers in their � eld – they are obliged 
to focus on ever more detailed maps of ever smaller territories. 
Lorenz’s concern was the fragmentation of knowledge and a 
possible consequent failure to grasp the connections between 
different � elds.

One interesting example from medicine comes from a physician 
who talked about his graduating class from medical school 50 
years ago. Everyone was a general practitioner. Today, nearly 
everyone is a specialist of some kind, but patient care is no better. 
In fact, doctors in different areas often do not know anything 
outside their � eld and � nd it dif� cult to coordinate with other 
doctors when treating the same patient. 

Exercise
5 a To what extent do you think the tendency expressed by Lorenz is real? 

 b Is it inevitable? 

 c Do the benefi ts outweigh the drawbacks?

Knowledge maps could be joined up to form one great big one
Despite the kind of observation made by Lorenz, or perhaps because of it, there are 
those who look forward to a time when it might be possible to unify all scholarly 
knowledge on some basis. You may have heard of the hopes of physicists to uncover 
a uni� ed theory for gravity, electromagnetism and the two forces associated with 
the nucleus. (Such a uni� cation is sometimes referred to as a ‘big TOE’ – a Theory of 
Everything.) An even more ambitious goal exists under a name that might be new to 
you – consilience. This is the idea that all the sciences, humanities and arts can be 
brought together in coherence because‘nature is organized by simple universal laws of 
physics to which all other laws and principles can eventually be reduced‘. You can read more 
about this in Consilience – the Unity of Knowledge by the famous American entomologist 
and writer on science, Ed Wilson. Rather than providing maps of distinct territories, 
in this scenario the disciplines would merge into one massive interlocking, self-
reinforcing matrix.

Exercise
6 a Do you think consilience is a good idea? 

 b Will it ever be possible? 

 c Why or why not?

Not surprisingly, this is a contentious idea. First of all, there is the question of whether 
the uni� cation of knowledge across different areas would be a good thing. Would this 
bring practical bene� ts or merely a sense of satisfaction derived from understanding 
the connections between seemingly independent facts? What is wrong with diversity 
anyway? There are those who would accuse Wilson of a kind of knowledge imperialism 
– as a scientist, his vision of uni� ed knowledge seems to rest on the idea that science 
itself should form the basis for the whole edi� ce. Critics label this position ‘scientism’ 
– the view that science should occupy a privileged status as a sort of supreme form of 
knowledge, and that all knowledge maps should aspire to be the kinds of maps that 
scientists produce.

CHALLENGE 
YOURSELF
Research the publication of 
Sociobiology by Ed Wilson in 
1975 and the controversy it 
sparked. Why do you think it 
elicited such strong opinions?

Or can we conclude that 
one map is clearly a more 
accurate representation than 
another of the same territory 
(Figure 3.6)? For example, 
once the process of tectonics 
in geology was understood, 
the discipline could provide 
much better explanations for 
observations of the world.

Sometimes a map can be 
constructed that covers a 
larger territory than the 
previous one (Figure 3.7). 
It might explain a wider range 
of phenomena or it might 
bring together two territories 
that were previously thought 
to be completely separate. 

It was one of Isaac Newton’s great insights to grasp that the force that caused objects to 
fall to earth was the same force that kept the moon in its orbit around us. You might also 
like to think about the work of other physicists such as James Clerk Maxwell and Albert 
Einstein and how they demonstrated links between territories and extensions of maps.

Is it the case that maps are getting better in all disciplines? This would represent 
progress in knowledge. Would it be fair to measure the success of a discipline in 
terms of its progress? Whatever the answer to this question, it is clear that knowledge 
maps and their relationships to various aspects of the world change as time goes on. 
Let’s look at two perspectives on this process:

• knowledge maps are multiplying and fragmenting
• knowledge maps could be joined up to form one great big one.

Knowledge maps are multiplying and fragmenting

Figure 3.6 Two maps: one 
more accurate than the other.

Figure 3.7 Two maps: one 
covers larger area.

A few hundred years ago, it was possible for an educated individual (sometimes 
referred to as a ‘Renaissance man’) to keep up with developments across all the various 
disciplines, but the expansion of knowledge has made this impossible in our age. The 
Austrian ethologist Konrad Lorenz might have been exaggerating, but he put his � nger 
on a key feature of knowledge in the modern world. As knowledge expands, scholars 
must specialize in order to keep abreast of developments and to be able to function 

A problem with specializing.
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approaches made by outsiders, worrying about so-called ‘mission creep’ in which methods 
and � ndings established by their own communities become re-interpreted. On occasion, 
there are accusations that such developments are motivated more by ideology than an 
objective love of knowledge. Such is the case for attempts to found disciplines based on 
feminist or post-colonialist perspectives. Suspicion is perhaps particularly understandable 
in cross-disciplinary projects, such as those in recent times to apply the insights of 
biological evolution to literary theory, or of neuroscience to the study of aesthetics.

Exercise
7 Which categories of ‘inter-disciplinary’ do you think the cartoons above represent?

It is interesting to compare these modern developments in academia with the nature 
of knowledge in indigenous cultures (Chapter 000). Such knowledge tends to be broad 
in application within the culture but of limited use when removed from that culture. 
So the limitation here is not the danger of fragmentation of knowledge into disciplines 
that lose touch with each other, but rather the need for a particular context within 
which such knowledge is effective as a whole.

Knowledge framework: Scope and applications – 
What are the current open questions in this area (important 
questions that are currently unanswered)?
Whatever our views about these matters, it is clear that many, if not all, knowledge 
maps are incomplete. All disciplines have open questions that have not been resolved, 
and many of these are examined in this book. Can you suggest some of them now?

Exercise
8 Consider some of the following:

dark matter, dark energy, the origin of sexual reproduction, the origin of life on earth, the ubiquity of life in 
the universe, the evolution of altruism, the relation between gravity and quantum mechanics.

In which disciplines is it easiest to identify open questions? Why?

It is perhaps particularly tempting for IB mathematics students to think of their subject 
as a discipline that is fully elucidated, with nothing more than ‘questions’ to solve 
using established techniques. This is not entirely so. In the year 1900, the eminent 
German mathematician David Hilbert proposed 23 unsolved problems in pure 

CHALLENGE 
YOURSELF
Research the proof provided 
by the Russian mathematician 
Grigoriy Perelman for one of 
these problems – the Poincaré 
conjecture – and his refusal to 
take the money.

Prescribed essay title 1: Can you respond to this past prescribed title with 
reference to the ideas presented in this section?

If someone claims that both the division of knowledge into disciplines and the 
division of the world into countries on a map are arti� cial, what does this mean? 
What is the nature of the boundaries between Areas of Knowledge, in your view?

© International Baccalaureate Organisation November 2006 and May 2007

Are there other possibilities?
Is there a path that can be taken between fragmentation into many disciplines and the 
hegemony of a few? There is evidence of an increasing tendency towards collaborative 
projects between specialist communities of knowers, which may sometimes spawn 
new subjects showing differing degrees of integration. What is the point of such inter-
disciplinary approaches? Maybe there is a fruitful distinction between trans-disciplinary 
approaches that try to unify different disciplines, and multi-disciplinary ones that try to 
achieve understanding through a combination of the insights from separate subjects.

Such initiatives are starting to be re� ected in the curriculum. In the IB diploma, there 
are now a number of inter-disciplinary courses available, such as Environmental 
Systems and Societies, and Literature and Performance, in which the subject matter 
and methodologies of two disciplines are to some extent dissolved in the interests of 
a new synthesis. If you are following one of these courses, what are your impressions? 
Are you aware of a synthesis of different approaches, or is there no obvious difference 
in style from your other subject courses?

Debate about the prospects for inter-disciplinarity might take place during your 
group 4 project – particularly during the planning phase.

• Are you being asked to work within your individual science subjects and then bring 
your conclusions to the multi-disciplinary table?

• Or are you being asked to approach the topic simply as a science student, 
contributing to a common goal?

• Which do you think would be more effective?
• Is it more important to respect the diversity of disciplines or to attempt to merge them?

Multi-disciplinary approaches encourage a respect for disciplines as constructions 
that have stood the test of time; trans-disciplinary ones seek to transcend them. 
Cross-disciplinary studies extend the reach of one discipline by applying its concepts 
in another � eld, which may be enriched by new insights. For example, bio-politics 
would be concerned with introducing biological ideas about growth, homeostasis and 
decay into the study of politics. We can clarify these four terms:

• inter-disciplinary – a blanket term covering all the others
• multi-disciplinary – means separate disciplines working together
• trans-disciplinary – means the differences between disciplines are dissolved
• cross-disciplinary – is a way of interpreting one discipline in terms of another.

History suggests that the founding of an interdisciplinary subject is not easy. Initially, 
authorities have to come from more established subjects and authors may � nd it dif� cult 
to get articles published in traditional journals other than those in their � eld. Specialist 
communities often feel strong loyalty to their own disciplines and are wary of the 

CHALLENGE 
YOURSELF
Research the work of VS 
Ramachandran and William 
Hirstein in using computer 
technology and scientifi c 
concepts in an attempt to 
discover ‘laws of art’.

Inter-disciplinary study is 
not easy.
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Ecologist/environmentalist Economist

The economy is part of the environment. The environment is part of the economy.

Ethical values are irreducible. Ethical values can be reduced to economic 
ones.

Natural resources are irreplaceable by 
others.

Natural resources can be substituted 
by other natural resources, or by 
manufactured ones.

Natural resources are capital. Natural resources are income.

We can’t afford to wait for more evidence 
of environmental damage, as the 
consequences of it would be so severe.

We should wait for harder evidence before 
concluding there is serious environmental 
damage, in order to avoid misplaced priorities.

Ecosystems are fragile. Ecosystems are robust.

Links with the political left. Links with the political right.

We are correct! We are correct!

This kind of dispute can be territorial and almost tribal – and can perhaps be better 
understood as a clash of cultures rather than a choice of maps.

Exercise
9 a Think of some further ways in which knowledge from other areas is put to use in the world. 

 b To what extent are the maps from different areas ‘user-friendly’? 

 c What about historical knowledge and mathematical knowledge?

Knowledge framework: Scope and applications – 
Are there ethical considerations that limit the scope of inquiry? 
If so, what are they?
Dispute is common and disagreements can be conducted on the assumption that 
everyone has the best of intentions for the development of knowledge and its 
application, although this assumption is sometimes misplaced. But are there questions 
that are predicated on bad intentions – indeed, questions that are unethical even to 
ask? What about: Could a microbe be developed to kill or reduce the fertility of only 
those people with a particular degree of skin pigmentation? 

During the proceedings of the Truth and Reconciliation Commission in South Africa 
in the years following the end of the apartheid system of government, it was claimed 
that that such a question was actually put forward and, in the context of other activities 
by the so-called Project Coast, it seems plausible that the question was considered. 
Is it acceptable to ask such a question? What would be the grounds for deeming the 
question itself unethical, as opposed to � nding an answer to it?

The story so far …
There is a popular view that communication across � elds of knowledge is a desirable 
aim, with positive consequences for knowledge and understanding. Lorenz points to the 
negative side of over-specialization, and Wilson sets out a vision that might remedy it. 
But the outcome of any ‘cross-fertilization’ depends on how successful the communities 
involved can be in communicating with one another and applying ‘foreign’ vocabulary 

CHALLENGE 
YOURSELF
Open questions in pure 
mathematics might seem 
to be of mainly theoretical 
interest, but this is not always 
the case. Do some research on 
the Riemann hypothesis and 
how a proof of it could have 
far-reaching ramifi cations for 
internet security.(The Riemann 
hypothesis is the only problem 
on Hilbert’s list from 1900 that 
was still outstanding in 2000, 
and therefore also on the Clay 
list.)

mathematics. During the 20th century, most of these problems were resolved, while 
some new ones emerged. In the year 2000, the Clay Math Foundation offered a list of 
seven mathematical problems and a prize of $1 million for a solution for each of them 
acceptable to the mathematical community. 

While it seems reasonable to expect that many open 
problems in mathematics and science will be solved sooner 
or later, the same might not be the case in some other areas 
of knowledge. For example, it might be the case that we 
will have to live with differing interpretations of historical 
events, or varying views about the shape of history as a 
whole, without ever expecting any neat resolution. It may be 
that guidelines for ethical behaviour will always clash, even if 

they all seem to be well-grounded. In such situations, we might consider that we have at 
our disposal alternative maps, or perhaps a single incomplete map (Figure 3.8).

So far, we have been considering knowledge maps as the results of selection and 
abstraction from the territories of the world that they are designed to represent. But 
the usefulness of such maps is not restricted to comprehension of the world; we can 
use them to modify the world itself. That is part of what we mean in this book when 
we say that our knowledge is an attempt to solve problems – of a practical as well as an 
intellectual nature, and why this part of the knowledge framework is entitled ‘Scope 
and applications’.

Knowledge framework: Scope and applications – 
What practical problems can be solved through applying this 
knowledge? What makes this area of knowledge important?

Applications
There are some fairly obvious ways in which knowledge from different areas is put 
to use (Figure 3.9). The application of knowledge from the natural sciences is evident 
wherever we look – our world is a technological one. Insights from the human sciences 
are engaged in the processes of setting social and political policy. This is where 
alternative maps may struggle for dominance – this time in the context of applying 
knowledge rather than acquiring it.

Consider the con� ict in 20th century 
economics between the views of John 
Maynard Keynes and Friedrich Hayek as to 
how to manage the business cycle. Keynes 
believed that judicious manipulation of 
aggregate demand in times of recession could 
stabilize output and help an economy to avoid 
the worst of a down-turn. Hayek, by contrast, 
held that intervention generally distorted 

the ef� cient operation of markets and that our knowledge of economic systems was 
necessarily insuf� cient to make the outcomes of manipulation predictable.

And there has been a long-standing argument between some economists and 
environmentalists as to the best way to think about and value natural resources in 
order to maximize welfare (Table 3.3).

Figure 3.8 Incomplete map.

Figure 3.9 Knowledge 
as a map: world/territory → 
knowledge/map → 
world/territory.

Map

Territory

Table 3.3 Valuing natural 
resources for welfare
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In a follow-up to his original lecture in 1959, CP Snow suggested that he had not paid 
enough attention to the human sciences and their role in bridging the divide between 
his two cultures as a ‘third culture’, so we could argue that he might have agreed with 
Bauer in extending his vision.

As an IB student, you are frequently encouraged to think in an ‘internationally minded’ 
fashion, and this involves thinking about cultures and cultural matters. You might 
believe, for example, that some degree of cultural misunderstanding is inevitable in 
the world, but that efforts towards inter-cultural understanding are, nevertheless, 
worthwhile. You may well abhor xenophobic attitudes. Using culture as a metaphor, 
you might conclude that confusion between practitioners of different disciplines is 
impossible to avoid completely, but efforts toward mutual understanding should be 
encouraged in order to promote a broader perspective on knowledge.

The cultural metaphor is useful as we look 
at how disciplines develop and mature, 
including their core concepts and ways of 
communicating, and how they have 
methods and values that guide the 
practice those involved in them. We can 
start by looking at the use of language 
and the concepts (Figure 3.10).

The ways in which words are de� ned 
have massive real-world consequences 
resulting in life or death outcomes 
for many people. In 1994, the United 
States prevaricated as to whether or not to 
call the killing that was going on in Rwanda at 
that time a ‘genocide’. This may have played a role in 
the level of foreign intervention in that con� ict.

In 1991, the then president of the World Bank – Lawrence Summers – wrote an 
internal memo that was leaked shortly afterwards, in which he de� ned pollution 
in terms of the foregone earnings from mortality and morbidity caused by that 
pollution. From this, it was a short step to construct the logical argument that led to 
the conclusion that the costs of pollution could be minimized by concentrating the 
pollution in countries containing people with the lowest earnings.

Exercise
10 a Can you formulate Summers’s syllogism as a whole? 

 b What are the implications for the judicious use of formal logic?

There is often a certain language register or diction expected when scholars in a particular 
discipline talk or write about their work or the work of others. For example, the scientist 
is expected to use subject-speci� c vocabulary accurately and to record scienti� c � ndings 
in a conventional format, using an objective tone (often with use of the passive voice). In 
this restricted sense, the vocabulary of a discipline can limit what we can know if we are 
not fully initiated members of the ‘culture’. But vocabulary is the vehicle through which 
concepts are shared, and it is these concepts that form the bedrock on which the discipline 
is built and re� ned. So in a deeper sense, it is to vocabulary that we should look in order to 
discover the conceptual basis of disciplinary work.

to their own � elds. We have seen how disciplines can clash with one another, and how 
some research questions might be ‘taboo’. This in turn brings us to a consideration of 
how disciplines or areas of knowledge are built around key concepts and a distinctive 
use of language that their attendant communities have developed, and how disciplines 
and their practitioners might be regarded as making up a culture.

 3.4 Language and concepts

In 1959, the British novelist and physicist CP Snow delivered a lecture called ‘The Two 
Cultures’ in which he lamented a yawning gulf, as he saw it, between those who were 
conversant in the sciences and those conversant in the humanities subjects. Perhaps 
you recognize this dichotomy today. Is there a preference for or prejudice against one or 
the other in your school or college or among groups of students? Are mathematics and 
sciences considered hard subjects, and literature and the humanities as interesting but soft?

Snow considered the apparent antagonism between these ‘two cultures’ as a major 
hindrance to the application of knowledge to pressing global problems, such as poverty 
and inequality – instances of what in TOK we sometimes call ‘knowledge at work in 
the world’, or ‘real-life situations’. The culture metaphor might help us to examine the 
relationships between all disciplines, not just between the sciences and humanities.

Knowledge framework: Language and concepts – 
What role does language play in the accumulation of 
knowledge in this area?knowledge in this area?

 Intellectual disciplines are not simply different domains of knowledge. 
That is to say, chemistry and history (for instance) differ not just because the 
one comprises knowledge about matter and the other knowledge about the 
course of events: chemists and historians differ in many ways. Thus they 
may mean different things when they appear to be saying the same thing, 
for example that something is ‘known’—they differ characteristically over 
epistemic matters, over the possibility of attaining a degree of certainty; they 
differ over practical matters, for instance over what a desirable curriculum 
is; and they differ even in voting behavior, social habits, and religious beliefs.

The nature and extent of these differences make it apposite to regard the 
various intellectual disciplines as distinct cultures: chemists and historians 
are not the same sorts of people working at the same sorts of tasks with only 
the speci� c objects of work being different, as collectors of coins might differ 
from collectors of stamps, say: rather, chemists and historians differ much 
as do Germans and Frenchmen, whose differences of language are part-and-
parcel of different intellectual, political, religious, and social habits. 

Bauer 1990

Disciplines
as cultures

Concepts

Language

History

Practices

Values

Traditions

Figure 3.10 Concepts and 
language.
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Aristotle’s shoes; he was an accomplished biologist. He noted that living things tend 
towards particular states – babies become adults, acorns become oak trees. It seems 
clear that babies and acorns are potential adults and oak trees in some sense, so they 
are moving toward their pre-destined � nal states. They have the potential to become 
actualized as adults and trees. For Aristotle, this is a form of motion. From here, it is 
a short step to the belief that inanimate objects also have some kind of � nal state to 
which they aspire. Stones fall because they belong with the earth; smoke rises because 
it belongs with air and � re. Aristotle has tried to be consistent with regard to the 
physical and biological worlds he observed.

By dispassionately examining Aristotle’s claims in this area, we can see that his 
concept of motion is deeply alien to modern physics, but nevertheless represents a 
sustained attempt to make sense and connect observational data within a rational 
scheme. His physics is no less of a map-like construction than our own, although we 
now have a much better one at our disposal. His concept of motion seems puzzling 
to us, but it was a part of the cultural legacy of physics for a long time – in effect 
hindering progress to a better understanding of the behaviour of matter.

It is hard to imagine now that Aristotle and his contemporaries would have had 
no understanding of any of the concepts in, say, Newton’s second law of motion. 
This law expresses a relationship that looks so simple to us today. Force, mass 
and acceleration are all thoroughly modern concepts. So perhaps we can start 
to understand Jean Paul Sartre’s meaning in the quote that was the subject of a 
previously prescribed essay.

Prescribed essay title 3: ‘Words are more treacherous and powerful than 
we think.’ Evaluate the extent to which the characteristics Sartre claims for 
words affect negatively or positively different Areas of Knowledge.

© International Baccalaureate Organisation November 2003 and May 2004

Sometimes, disciplines seem to form a hierarchy of explanations in relation to one 
another. In the natural sciences, a biologist might be interested in the action of an 
enzyme with reference to the overall conformation of the enzyme molecule caused by 
the sequence of amino acids that constitute it, and altered through interaction with the 
substrate – in other words, the induced-� t model. On the other hand, a chemist might 
be more concerned with the Michaelis–Menten kinetic model. A physicist might try to 
explain all of this at a more fundamental level still, making reference to, for example, 
electrostatic interactions. But, although such a physics orientated explanation of 
enzyme action might be accurate, it would be of limited use to the biologist whose 
quest is to understand the topic as it refers to concepts beyond the remit of his or her 
current investigation.

In the human sciences, speci� cally in 20th century psychology, much effort was put 
into explaining behaviour solely in terms of stimulus and response. The workings of 
the mind itself were not considered to be suitable objects for scienti� c investigation, 
and so they constituted a kind of black box.

Exercise
12 Research the meaning of the words jihad and crusade. As concepts with religious origins, how far 

have their original meanings been preserved or overlaid with new interpretations. To what extent 
does this matter?

CHALLENGE 
YOURSELF
Read the essay ‘Smile’ by 
the American physicist Alan 
Lightman, from Dance for Two: 
Selected Essays. New York: 
Pantheon Books, 1996. 

Do you see how the vocabulary 
and concepts used in this essay 
help to explain what is going on 
in one way, but are impotent in 
another. Can you identify any 
implications of this?

To read the essay ‘Smile’, 
visit pearsonhotlinks.com, 
enter the title or ISBN 
of this book and select 
weblink 3.1.

Knowledge framework: Language and concepts – What 
are the roles of the key concepts and key terms that provide 
the building blocks for knowledge in this area?

Prescribed essay title 2: ‘The vocabulary we have does more than 
communicate our knowledge; it shapes what we can know’. Evaluate this 
claim with reference to different areas of knowledge. 

© International Baccalaureate Organisation November 2011 and May 2012

The following passage was written by the famous Greek thinker Aristotle. Before you 
read it, think about why motion is an important concept in physics. What kinds of 
motion are treated in the physics curriculum? How is it de� ned? What prior physics 
knowledge is needed in order to understand motion, and what does the concept of 
motion itself explain? Now look at what Aristotle has to say on this matter.

Exercise
11 What can you make of this? Try to summarize as simply as possible what you think he is saying 

about motion.

If you don’t � nd this easy, think about why not. Perhaps it is because of dif� culties 
with translation – that sounds plausible. But it is also easy to imagine that Aristotle 
was just confused somehow. He doesn’t seem to understand – he has mixed up 
motion (displacement of a body) with alteration in the nature of the body itself! It 
seems obvious to us that these are different. But for him, these are part of the same 
category of phenomena involving change, in space and time respectively – this 
inclusive concept of motion was captured in his language by the single word kinesis. 
We have different words that underline the conceptual distinction that we make.

It is easy to dismiss thinkers from the past on the basis that they now appear to have 
been wrong and, with the bene� t of hindsight,even stupid. This is a pervasive problem 
in history that we address in a later chapter of this book. But try to put yourself in 

 De� nition: the ful� lment of what exists potentially, in so far as it 
exists potentially, is motion – namely, of what is alterable qua alterable,  
alteration: of what can be increased and its opposite what can be 
decreased  (there is no common name), increase and decrease: of what 
can come to be  and can pass away, coming to be and passing away: of 
what can be carried  along, locomotion.  

Examples will elucidate this de� nition of motion. When the buildable,  
in so far as it is just that, is fully real, it is being built, and this  is building. 
Similarly, learning, doctoring, rolling, leaping, ripening,  ageing.  The 
same thing, if it is of a certain kind, can be both potential  and fully 
real, not indeed at the same time or not in the same respect,  but e.g. 
potentially hot and actually col d. 

Aristotle 
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Exercise
15 a Think of some other metaphors that you have encountered in the subjects you study. 

 b Are there alternatives that might have been used instead? 

 c Is there sometimes an already developed choice of available metaphor? 

 d  To what extent do you think that metaphor choice has the kind of far-reaching impact in 
different disciplines that Reinert suggests for economics?

Information from ideas
More generally, we work in a context of prior ideas and mental structures that are 
familiar to us. This can have a profound effect on our intellectual activities, as so well 
expressed in this quote from Theodore Roszak.

Knowledge framework: Language and concepts – 
What metaphors are appropriate to this area of knowledge?
Just as it is possible to absorb aspects of cultures different from one’s own, it is also 
possible for disciplines to adopt language and concepts from other disciplines. We 
have been using metaphor to help us understand the nature of disciplines, but these 
disciplines themselves make abundant use of metaphor. Perhaps it is time to look at the 
nature of metaphor in more detail.

In order to work well, the concept in a metaphor has to travel from a context in which 
it is easy to understand (the source) to one in which illumination is required (the 
target). The source is usually better understood because it is a more concrete situation. 
To take a simple example, scientists may talk about a ‘concentration gradient’. 
A gradient is a slope on a hill – easy to understand and an everyday observation – 
which helps us to visualize and understand how particles behave in a � uid despite 
the fact that there is no literal ‘gradient’. They naturally move from an area of higher 
concentration to an area of lower concentration without the need for energy, just as an 
object would tend to roll down a hill without being pushed all the way. The overlap 
between the source and the target is called the ‘ground’, and the areas in which the 
metaphor is not a perfect � t between source and target are called ‘tension’(Figure 3.11).

Remember that an 
analogy of the type that 
a metaphor promotes is 
not the same as a literal 
truth. This means there 
are always limits to how 
far we can apply the 
metaphor. 

Source
Source

Target Tension

Tension

Ground

Target

More concrete
Better understood

More abstract
Less well understood

Figure 3.11 How 
metaphor works . . . 

 In very broad terms, we can distinguish between two main types 
of economic theory. One is based on metaphors from nature, generally 
from physics. Examples of these metaphors are ‘the invisible hand’ that 
keeps the Earth in orbit around the Sun (late 1700s) or the equilibrium 
metaphor*, based on the science of physics as it stood in the 1880s, which 
physicists themselves abandoned in the 1930s . . .

The other type of economic theory is based on experience, built from the 
ground upwards [.  .  .] This less abstract type of economics is normally 
based on biological metaphors rather than on metaphors from physics. 
[. . .] This type of theory is based on a qualitative and holistic understanding 
of the ‘body’ to be studied, and delivers a type of understanding where 
important elements [. . .] are not reducible to numbers and symbols.

Physics-based economics gives us an illusion of order in the chaos that 
surrounds us, but it is important to realize that this refuge is created at the 
expense of abdicating from understanding a whole range of qualitative 
aspects of the economic world. Forgetting that the physics-based models 
are not reality itself, but merely extremely simpli� ed models of this 
reality, may lead to grave mistakes. One example of such a mistake is the 
way globalization has been introduced in the form of shock therapy. 

Reinert 2007

*Equilibrium in physics developed from the � rst law of thermodynamics to show how a 
system can settle down to a stable state; in economics it has been used metaphorically to 
promote the idea that producers and consumers will interact to produce price stability.

Exercises
13 Consider the following terms and note the subject in which each belongs. The fi rst example is done for you.

Term Original subject

infl ation economics

dissonance

translation

elasticity

resistance

cell

pressure

fi rewall

current

drive

14 Consider the terms in more detail. In each case, try to identify the source and the target. Then try 
to fi nd some aspects of the ground and the tension.

In the following passage, the Norwegian economist Erik Reinert seeks to show how the 
choices of metaphors within his discipline lead not only to differing understandings of 
economic phenomena, but feed back into the policies and interventions that are made 
as a result. In this way, allegiance to a particular set of concepts can have far-reaching 
practical rami� cations.

1918
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Disciplines
as cultures

Concepts

Language
History

Practices

Values

Traditions

It is a common view that the main de� ning differences between 
academic disciplines are the subject matters that they seek to address. 
In our map metaphor, it is the territory that counts. But what if that 
subject matter is accessible only through speci� c types of method? If 
this is so, we could just as well couch the distinctions in those terms. 
And perhaps we could take the line of thinking further – perhaps 
those subject-speci� c methods, through their tight � t with the subject 
matter for which they were designed, actually could place limits on 
the sorts of knowledge that could be obtained through their use. 
In terms of the culture metaphor, we are looking at the practices of 
the discipline, and the values of the practitioners that bind them to 
behaving in ways that promote those practices (Figure 3.12).

Knowledge framework: Methodology – 
What are the methods or procedures used in this area and 
what is it about these methods that generates knowledge?

Practices
In your Extended Essay work, you have a major opportunity to engage with a speci� c 
question of your own choosing. You have the chance to make a contribution to 
knowledge, but your work will be successful only if you adopt a suitable method of 
investigating the question. Even the choice of the research question itself depends on 
being able to see a way forward.

Consider the following research questions from Extended Essays:

1 How did the British quest to make Asante Empire a protectorate lead to con� ict 
between them from 1885 to 1901? 

2 What physical relationship exists between the position that a ball strikes a tennis 
racket and the rebound distance of the ball?

3 How does Khaled Hosseini effectively portray the suffering of Afghan women in 
a male-dominated society from the latter half of the 20th century in the novel, 
A Thousand Splendid Suns?

4 To what extent is habit formation the dominant determinant of price elasticity of 
demand for Amstel and Primus beer produced by Burundian monopoly company 
BRARUDI in Bujumbura, Burundi?

5 What effect does pH have on the growth of Escherichia coli and Staphylococcus aureus?

6 How extensive are the socio-economic impacts of the development of enclave 
tourism in the Aberdeen settlement in Sierra Leone?

Consider what method would be required in order to answer the question in each 
of these examples. Questions 2 and 5 require similar basic approaches – change just 
one variable and measure the effect on another, while trying to hold everything else 
constant. These are the concepts of independent, dependent and controlled variables 
with which you will be familiar from your activities in Group 4 of the Diploma. 
Question 1 needs an appraisal of various causes and effects connected with a series of 
events. As none of these factors can be observed � rst-hand, it becomes necessary to 
use source material and to evaluate their quality and reliability. Answers to questions 4 

Knowledge framework: Language and concepts – 
What is the role of convention in this area?
By comparing the words in different languages that have the same meaning – dog, chien, 
Hund, etc. – it is immediately clear that there is no necessary connection between the 
object to which we are pointing and the word we choose to refer to it. But within any 
language community it is obviously essential that we use the same word so that we can 
understand one another. Thus natural languages are arbitrary in the sense that there 
is no single ‘correct’ word, but conventional in that we have to ‘agree’ on the choice 
for communication purposes. Within the areas of knowledge, there are many more 
speci� c examples of choices being made that could have been otherwise, but are stable 
because it is in everyone’s interests to follow them. Such choices may have accidental 
origins, such as Benjamin Franklin’s decision that eventually resulted in the electron 
being assigned a negative charge, or they may be the result of committees set up for the 
express purpose of de� ning these conventions, such as those that lay down the notation 
for genes and genetic crosses. In your IB studies, this can be seen in the assignation of 
letters to alleles and the order in which it is expected that they will be written.

The story so far …
We have seen how the map metaphor for knowledge helps us to understand that the 
process of constructing knowledge necessarily involves selection. And the culture 
metaphor has given us some insight into how communities of knowers choose to 
build their disciplines and areas of knowledge guided by sets of concepts that form the 
basis for discourse in those areas. But cultures also endorse certain behaviours and 
practices, and we can extend the metaphor to look at how disciplines do something 
similar by examining methodology as the next aspect of the knowledge framework. 

 3.5 Methodology

Before reading on, consider your response to this previous prescribed essay title.

Prescribed essay title 4: To what extent are the various areas of knowledge 
de� ned by their methodologies rather than their content? 

© International Baccalaureate Organisation November 2010 and May 2011

Figure 3.12 Practices and 
values.

 Sometimes an idea becomes so commonplace, so much a part 
of the cultural consensus, that it sinks out of awareness, becoming 
an invisible thread in the fabric of thought. Then we ask and 
answer questions, collecting information without re� ecting upon 
the underlying idea that makes this possible. The idea becomes as 
subliminal as the grammar that governs our language each time 
we speak. [. . .] We live off the top of these ideas, harvesting facts 
from their surface. 

Roszak 1986
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Exercise
17 Which methods are fi t for the purpose of generating which of the following?

 theory, interpretation, theorem, law, principle, artwork, narrative

Sometimes the desire for a particular kind of product governs the methods that 
are used. For example, in the 19th century, efforts to establish geology as a genuine 
scienti� c subject led to the doctrine of uniformitarianism. If geology were to be 
a science, it would have to be grounded in empirical data, but the only such data 
available is in the present. So, in order for the extrapolation of � ndings back to the 
past to be valid, the assumption is needed that the processes that we observe today 
are the same as those in the past, and that isolated catastrophic events (such as � oods 
or meteor impacts) played only a very limited causal role. Hence the adherence to the 
principle of uniformitarianism – that the present is the key to the past. Despite all 
the advantages of this approach, it has been established that catastrophic events have 
played a signi� cant role in the history of the Earth. It is important that the reliability of 
evidence in geology is not undermined by selective interpretation of evidence.

Knowledge framework: Methodology – What ethical 
thinking constrains the methods used to gain knowledge?

Values
In 1968, American school teacher Jane Elliott had an idea for a class activity. She divided 
her class into those students who had blue eyes and those who had brown, and told them 
that blue-eyed children were superior in every respect to brown-eyed children. She gave 
the children with blue eyes extra breaks from work, opportunities to eat more lunch, 
placed them at the front of the class, and a range of other privileges that were withheld 
from the brown-eyed students. After settling into the roles, the blue-eyed children 
became unpleasant and discriminatory towards the others to a remarkable extent within 
a short period of time. Elliott reversed the situation on the next day, with somewhat 
similar results. The exercise was intended as a corrective to stereotyped attitudes to 
ethnicity in the wake of the assassination of Martin Luther King, but Elliott’s colleagues 
and many of the population at large who came to be aware of the event through 
signi� cant media coverage were outraged. Setting aside colour prejudice, much of this 
discordant reaction was focussed on the use of 
third-grade children as the principal objects of 
the study. Was Elliott justi� ed in engendering 
the levels of psychological stress in the children 
that this exercise did produce? Was this an 
ethical ‘experiment’? Elliott was not an academic 
researcher in any established discipline, but there 
are numerous instances of academic studies in 
the human sciences that demonstrate a similar 
degree of power in situational factors. Objections 
to these studies on ethical grounds are rife.

While Elliott and Milgram offer examples of how 
an ethical dimension needs to be considered in 
investigation design, there are other aspects of 
scholarly practice that also need attention from 
an ethical perspective(Figure 3.13).  

CHALLENGE 
YOURSELF
Do some research on 
Milgram’s 1963 experiment 
on obedience to authority, or 
Zimbardo’s Stanford prison 
experiment of 1971.

and 6 are dependent on the prior existence of copious data that can be analysed, 
possibly augmented by some � rst-hand data collection by questionnaire or interview. 
Question 3 requires close textual analysis and examination of narrative technique.

You will probably be familiar with these procedures. More formally, they would include:

• inductive method – collecting data and searching for patterns or general conclusions
• hypothetico-deductive method – empirically testing a hypothesis or prediction
• verstehen method – trying to reach an understanding through empathy with those involved
• source analysis – examining sources in terms of origins, purpose, value, and 

limitations (OPVL)
• textual analysis – examining literary devices and structure in order to extract meaning
• deductive proof – making logically valid steps from established knowledge to new � ndings.

An extended essay in world religions is likely to follow methods similar to those used 
in history or the human sciences – focussing on source material and comparisons 
‘from the outside’. But such methods are almost certainly different from those that 
the religious adherent will use. In Chapter 1, we discuss the degree to which religious 
knowledge is concerned with facts or practices, and it may be that the experience of 
religion ‘from the inside’ corresponds to the application of methods that rely on a suite 
of ways of knowing – such as faith, reason, imagination and intuition. Perhaps we 
could add revelation as another way of knowing.

More broadly, methodologies across the spectrum of knowledge crucially depend 
on the ways of knowing that they engage. For example, work in the natural sciences 
is dependent, either directly or indirectly, on observation, in which sense perception 
is trained to attend to particular features of the environment. Powers of reason are 
employed in a variety of ways – in experimental design and in data processing, for 
example. It may take an imaginative insight in order to grasp the connection between 
phenomena, and to formulate an effective hypothesis. All of these ways of knowing are 
woven together into a web of mental activity appropriate for scienti� c work.

Exercise
16 Can you characterize activity in other areas of knowledge in this sort of manner – by focussing on 

the interactions between ways of knowing? Refer to Chapter 000 for a more extensive exploration 
of the nature of ways of knowing that will act as a foundation for this task.

Knowledge framework: Methodology – 
What are the assumptions underlying these methods? 
What counts as a fact in this area of knowledge?

Prescribed essay title 5: ‘Tell me how you’re conducting your search and I’ll tell you 
what you’re looking for.’ To what extent do the methods used in different Areas 
of Knowledge determine the object or the scope of the research that is possible?

© International Baccalaureate Organisation November 2005 and May 2006

This title reverses the usual order of thinking. Instead of starting with the object of 
study and then working out how to approach it, how about considering methods 
as indicators of the object of study? We could say that different methods produce 
different types of ‘knowledge product’.

Ways of knowing are not 
monolithic ‘ingredients’ in 
intellectual activity; they 
function in ways that are 
in keeping with the larger 
nature of the method 
being undertaken.

Knowledge produced 
is freely available

Knowledge produced is evaluated 
taking into account the 
identity of the producer

Knowledge produced is original

Knowledge produced has narrow 
scope and application

The producer has a stake in 
the knowledge produced

Access to knowledge 
produced is restricted

Knowledge produced is evaluated 
without taking into account the 

identity of the producer

Knowledge produced is derivative

Knowledge produced has wide 
scope and application

The producer has no stake in 
the knowledge produced

Figure 3.13 How 
knowledge is treated.
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Awareness of expectations and limits of institutional behaviour of this kind can be regarded 
as another sort of procedural knowledge which sits alongside the necessary procedural 
knowledge of the actual methods by which each discipline tackles its subject matter.

 3.6 Historical development

Knowledge framework: Historical development – 
What is the signifi cance of the key points in the historical 
development of this area of knowledge?
In 1962, the American physicist and historian of science Thomas Kuhn proposed a 
model for the way science proceeds (you can refer to his book The Structure of Scienti� c 
Revolutions). He suggested that most of the time scientists work within a set of shared 
beliefs, assumptions and practices that help to set the agenda for research and the 
acceptable methods for interpreting results. This kind of activity he named normal 
science, and the accepted beliefs, assumptions and practices formed what he called 
a paradigm. As time goes on, however, � ndings tend to accumulate that are not 
consistent with the current paradigm, and eventually it is overthrown and 
replaced by a new paradigm that resolves the inconsistencies. He called 
this process a ‘paradigm shift’ and scienti� c activity during this 
period revolutionary science.

Kuhn’s famous concept of the paradigm helped to promote 
the understanding that scholarly activities take place in a 
shared social context. Many earlier commentators spoke 
about the development of science under the assumption 
that it was a gradual and inexorable process marked only 
by the contributions of individual scientists along the way 
(Figure 3.16). Physics, for example, had marched from the 
struggles of Aristotle to the state where it could be claimed that 
‘there is nothing new to be discovered in physics now – 

CHALLENGE 
YOURSELF
Henry Cavendish was a 
brilliant man who made many 
fundamental discoveries in 
the sciences, including the fact 
that water is a compound and 
not an element. But it took 
posthumous investigation into 
his estate (largely by James Clerk 
Maxwell) in order to reveal the 
full extent of his contribution to 
knowledge. Do some research 
on this, and try to connect it to 
Merton’s norms.

Exercises
18 Consider the oppositions in Figure 3.13. Choose an area of knowledge and select which member 

of each pair you think more closely describes how knowledge is treated in that area.

19 Now choose another area of knowledge and do the same. Compare your selections. Can you 
identify areas where the answers are very similar or very different? We will return to the questions 
inspired by this fi gure in later chapters.

In order for a community of scholars to work ef� ciently, there is a need for some 
common values concerning the treatment of knowledge and practices within the 
community. While these values might not be upheld in every case, practitioners 
become familiar with them as part of their informal induction into the community, 
where they sit in the background of everyone’s mind as norms of acceptable practice.

In the 1940s, the American sociologist Robert Merton undertook some foundational 
work in this area and identi� ed a set of norms for the natural and human sciences. 
After some minor modi� cation from others, this set is as follows. Scienti� c � ndings 
should demonstrate:

• ‘communism’ (i.e. be shared as a form of public knowledge)*
• universalism (i.e. be judged independently of whoever contributed them)
• disinterestedness (i.e. be made without regard for personal gain)
• originality (i.e. offer a new contribution to established knowledge)
• skepticism (i.e. be subjected to systematic doubt by the scienti� c community).

*Note Merton’s careful use of scare-quotes here, being an American in the 1940s . . . 

Compare Merton’s work with your own choices in the previous activity. To what extent do 
you think these norms apply equally in the natural and the human sciences? What about 
other areas of knowledge? For the sciences, the answers seem to look like Figure 3.14.

Figure 3.14 How knowledge 
is treated in science. Knowledge produced 

is freely available

Knowledge produced is evaluated 
taking into account the 
identity of the producer

Knowledge produced is original

Knowledge produced has narrow 
scope and application

The producer has a stake in 
the knowledge produced

Access to knowledge 
produced is restricted

Knowledge produced is evaluated 
without taking into account the 

identity of the producer

Knowledge produced is derivative

Knowledge produced has wide 
scope and application

The producer has no stake in 
the knowledge produced

Would you agree with these answers? Are there any counterclaims that could be 
advanced here? What do you make of Figure 3.14?

How many of Merton’s norms 
are being alluded to in this 
cartoon?

Disciplines
as cultures

Concepts

Language

History

Practices

Values

Traditions

Figure 3.15 History and 
tradition.
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after the fall of the Roman Empire and Han dynasty, the centre of gravity 
moved eastward to China, where it stayed for more than a millennium. 
Only around 1700 did it shift westward again, largely due to inventions – 
guns, compasses, ocean-going ships – which were originally pioneered in 
the East but which, thanks to geography, proved more useful in the West. 
Westerners then created an Atlantic economy which raised profound new 
questions about how the world worked, pushing westerners into a Scienti� c 
Revolution, an Enlightenment and the Industrial Revolution. By the mid-
19th century, the West dominated the globe. 

Morris

Passage B

 It is a historical fact that the civilizations developed by various races 
are different. In earlier ages it was possible to establish this truth without 
attempting to distinguish between higher and lower civilizations. Each 
race, one could contend, develops a culture that conforms to its wishers, 
wants, and ideals. The character of a race � nds its adequate expression in 
its achievements. But it is different in our age. The non-Caucasians [.  .  .] 
yearn for the tangible achievements of the West, for its science, technology, 
therapeutics, its methods of administration and of industrial management. 

Historical experience warrants the statement that in the past the efforts 
of some sub-divisions of the Caucasian race to develop a civilization 
have eclipsed those of the members of other races. It does not warrant 
any statement about the future. It does not permit us to assume that 
this superiority of the white stock will persist in the future. Nothing 
can be predicted from historical experience with a likelihood that can 
be compared with the probability of predictions made in the natural 
sciences on the basis of facts established by laboratory experiments.

A prediction about the future behaviour of those races which today 
are considered culturally backward could only be made by biological 
science. If biology were to discover some anatomical characteristics of 
the members of the non-Caucasian races which necessarily curb their 
mental faculties, one could venture such a prediction. But so far biology 
has not discovered any such characteristics. [. . .]

All that can be said about racial issues on the ground of historical 
experience boils down to two statements. First, the prevailing differences 
between the various biological strains of men are re� ected in the 
civilizatory achievements of the group members. Second, in our age, 
the main achievements in civilization of some subdivisions of the white 

all that remains is more and more precise measurement’ 
(perhaps the words of Lord Kelvin or Albert 
Michelson). The power of Kuhn’s insight stems 
from a wider recognition of the nature and scope 
of shared knowledge, and the idea that progress 
in knowledge might not be so straightforward an 
issue.

Kuhn was talking speci� cally about the natural 
sciences, and explicitly denied the existence of 
paradigms in the human sciences, claiming that 
there was much more fundamental and everyday 
disagreement in these disciplines. Do you think 
he was right about this? What evidence do you 
have from your studies in groups 3 and 4?

Exercise
20 To which of the map scenarios presented in section 3.4 do the diagrams in Figure 3.16 approximate?

Knowledge framework: Historical development – 
How has the history of this area led to its current form?

Prescribed essay title 6: In areas of knowledge such as the arts and the sciences, do 
we learn more from work that follows or that breaks with accepted conventions?

© International Baccalaureate Organisation November 2007 and May 2008

A broad interpretation of this prescribed title would permit discussion on different types 
of conventions. These could be the adoption of certain concepts, or particular methods, 
or facts. Let’s look at some examples that will cover this range. Let’s take the concepts � rst.

Read the following two passages and the exercise that follows.
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Figure 3.16 Ways of 
development.

Read the following two passages and the exercise that follows.

Passage A

 So what do we learn from all this history? Two main things, I think. 
First, since people are all much the same, it is our shared biology which 
explains humanity’s great upward leaps in wealth, productivity and 
power across the last 10  000 years; and, second, that it is geography 
which explains why one part of world – the nations we conventionally 
call ‘the West’ – now dominates the rest.

Geography determined that when the world warmed up at the end of 
the Ice Age, a band of lucky latitudes stretching across Eurasia from the 
Mediterranean to China developed agriculture earlier than other parts of 
the world and then went on to be the � rst to invent cities, states and empires. 
But as social development increased, it changed what geography meant and 
the centres of power and wealth shifted around within these lucky latitudes. 
Until about AD 500 the Western end of Eurasia hung on to its early lead, but 
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The emphasis on lab culturing encouraged microbiologists to focus exclusively on those 
microorganisms that could be cultured and to ignore the possibility that other agents 
might be at work. This is a scenario in which the method seems to be determining the 
results and, by extension, in� uencing the development of the � eld of knowledge.

It is only in recent times that molecular biology has developed the tools (new method) 
through which microorganisms can be studied while circumventing the culturing 
challenge – now we can extract genetic information from microorganisms instead of 
trying to multiply them and observe them optically.

Scienti� c breakthroughs sometimes come about from the establishment of new 
facts. Before the German chemist Friedrich Wöhler succeeded in the pure chemical 
synthesis of urea – an important constituent of urine – many biologists subscribed 
to the doctrine of vitalism – the notion that living things possessed something in 
addition to their chemical constitution that rendered them alive. By demonstrating 
that a substance found exclusively in association with living organisms could be 
manufactured without contribution from them (new fact), Wöhler helped to open the 
avenue for life in its entirety to be investigated in terms of chemistry.

Prescribed essay title 7: In areas of knowledge such as the arts and the 
sciences, do we learn more from work that follows or that breaks with 
accepted conventions?

© International Baccalaureate Organisation November 2007 and May 2008

In a different context, the former US Secretary of Defense Donald Rumsfeld 
once spoke about known knowns, as in what we know we know, and known 
unknowns, as in what we don’t know but we know something about 
how to discover. Applying this distinction to Miller’s quotation and 
Figure 3.17, identify some known unknowns in various disciplines and 
areas of knowledge. Why are they unknown? What is it that makes 
them known unknowns, as opposed to what Rumsfeld called unknown 
unknowns – the things we don’t know that we don’t know?

Early in this chapter, we tried to make a distinction between learning 
and knowledge production. But whatever facilitates both of these 
processes in tandem is likely to help create a better world.

CP Snow believed strongly in the power of education for change. Indeed, his primary 
motivation for his lecture mentioned earlier was not a dry concern with the nature 
of disciplines but a commitment to harnessing their power in the service of exploited 
and impoverished people in the world. (He even re� ected that he might better have 
called his lecture ‘The Rich and the Poor’.) You might like to re� ect on how academic 
knowledge can have a place in CAS activities. How have you brought (or do you intend 
to bring) your scholarly experience to bear in this part of the IB diploma?

As we have seen, ideas about knowledge are a product of their time as well as their 
cultural origin.Snow worked at a time (1950s and 1960s) when many believed that 
there was only one path to a country’s development, and that was through the spread 
of scienti� c knowledge. Do you think this was a correct assumption? If so, how do 
you explain the continued existence of massive inequality in the world? After all, 
scienti� c knowledge is public knowledge. In order to tackle poverty in the world, 
which disciplines would you enlist for the challenge?

Exercises
21 When do you think these passages were written? Which of them was written earlier? Why do you think this?

22 Summarize what each of them has to say about Western civilization. Is there anything on which 
the two authors seem to agree even if they express it differently?

von Mises seems to reject a biological basis for the concept of race, and Morris seems 
to concur, albeit without employing the word. The modern discovery of the degree of 
genetic similarity between all humans bears out this claim. But von Mises continues 
to use the term ‘race’ (along with ‘stock’ and ‘strain’) in his explanations for the 
development of the modern world, whereas Morris not only avoids these terms but 
rejects the idea that genetics, or even acquired and transmitted culture, have a role to 
play in the modern state of affairs. The foundations of the concept of race have shifted 
from biology to social science – from genetics to culture. The word is often treated 
as contaminated with unsavoury connotations (old concept), despite the shift in its 
reference in recent times. Changes in accepted usage of terms and the apprehension 
of the concepts they convey can create dif� culties in the interpretation of historical 
documents and in achieving clarity of expression and meaning as work progresses.

Google books ngram viewer allows you to track the use of speci� c words through time 
as measured in digitized books. It is interesting to see the rise and fall of particular 
words and think about how these developments may or may not be accurate indicators 
of the popularity and use of the underlying concepts that they convey.

The orthodoxy of a methodology can sometimes in� uence the development of a discipline. 
In the late 19th century, the great German bacteriologist Robert Koch made several 
breakthroughs in the identi� cation of pathogens associated with particular prevalent 
diseases. At the time, pathogenic disease was the major cause of death in Europe, but many 
believed that such conditions were miasmatic in nature – that is, they were caused by 
properties of the air. As an outcome of his work in promoting the alternative germ theory of 
disease, Koch developed a set of postulates which set out a clear method for establishing the 
connection between micro-organisms and disease. Koch’s postulates are as follows.

1 The microorganism must be found in abundance in all organisms suffering from 
the disease, but should not be found in healthy organisms.

2 The microorganism must be isolated from a diseased organism and grown in pure culture.

3 The cultured microorganism should cause disease when introduced into a healthy 
organism.

4 The microorganism must be re-isolated from the inoculated, diseased experimental 
host and identi� ed as being identical to the original speci� c causative agent.

One problem that eventually emerged from the use of these postulates was that certain 
pathogens can often live in healthy individuals without causing disease. Also these 
postulates necessitate that the pathogen is capable of being cultured in the laboratory, but 
it turns out that the vast majority of microorganisms cannot grow under these conditions. 

To learn more about 
Google books 
ngram viewer, visit 
pearsonhotlinks.com, 
enter the title or ISBN 
of this book and select 
weblink 3.2.

Figure 3.17 Types of 
unknown.

Shared 
knowledge

Known
unknown

Unknown

Caucasian race a viewed by the immense majority of the members 
of all other races as more desirable than characteristic features of the 
civilization produced by members of their respective own races. 

von Mises
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There is an interesting parallel between Gould’s ideas about the 
evolution of living things and of academic disciplines: namely 
that the development of each is dependent on sudden and 
unforeseeable chance events. To him, the complexities of life and 
of human scholarship were grounds for awe and wonder – the 
present is precious because if we were to re-wind the clock, the 
result would never be the same.

In contrast to many voices in recent years, Gould maintained that 
there was no fundamental reason for con� ict between science and 
religion (areas of knowledge he called ‘magisteria’ after the Latin 
term for ‘teacher’):

 3.7 Links to personal knowledge

Knowledge framework: Links to personal knowledge – 
What is the nature of the contribution of individuals to this area? 
We started this chapter by looking at some traditional, proverbial ideas about knowledge 
from Ghana. No one knows who � rst formulated these proverbs, and this is the case for 
much indigenous knowledge from around the world. There is a tendency – encouraged 
by the modern emphasis on ownership of knowledge and its accurate referencing to the 
individuals concerned – to undervalue that which cannot be attributed to an individual 
or a distinct small group. By extension, it is easy to imagine that the cultures that produce 
knowledge without a clear provenance are somehow lagging behind those cultures 
that do. While local traditions may affect the nature of the interaction between shared 
and personal knowledge, they only succeed in making the distinction richer and more 
interesting. We would do well to be familiar with some of the achievements of oral literature, 
knowledge of natural environmental products and feats of memory associated with many 
indigenous groups around the world. Some of these are examined in Chapter 000.

Ideal knower: Stephen Jay Gould

Born in New York, Stephen Jay Gould was an eminent � gure in the discipline of 
palaeontology (the study of fossils). He was largely responsible for a version of the 
theory of evolution which claims that sudden changes in form are separated by long 
periods during which not much happens. This has become known as punctuated 
equilibrium. You may have heard of it already if you are following a biology HL course.

As a proli� c writer of essays, Gould succeeded in bringing his massive 
scholarship to a wide audience. Although many of his writings concern 

his professional engagement with fossils, they show how knowledge 
of a variety of disciplines can enrich the understanding of all of them, 
and create new insights. In this sense, Gould was a brilliant multi-
disciplinary champion.

Perhaps a discipline like palaeontology is likely to attract such a 
person – knowledge issues surrounding history (for example, those that 

concern missing evidence and the accidents of time) must be reconciled 
with the traditional methods of the natural sciences (experiments 

and predictions, etc.). In other words, palaeontologists must be 
comfortable with both maps and stories. Palaeontologists also 

frequently consult other disciplines. Writing about past 
extinctions (and echoing Rumsfeld’s contribution about 

known and unknown unknowns) Gould states:

The examples that Gould uses make it clear that he thinks science and religion are 
not so much addressing different ‘territories’, but the same one through different 
conceptual lenses and types of question. So perhaps he means that it is the tools of 
analysis that do not overlap rather than the direct object of inquiry. For instance, 
we can ask empirical questions about living organisms, but we can also ask moral 
questions concerning our treatment of them.

On the topic of disciplines and their relation to human nature, Gould wrote as follows.

Ideal knower: Stephen Jay Gould

 If genius has any common denominator, I would propose 
breadth of interest and the ability to construct fruitful analogies 
between � elds. 

Gould 1980

 When a problem has proved intractable for more than one 
hundred years, it is not likely to yield to more data recorded in 
the old way and under the old rubric. Theoretical ecology allowed 
[palaeontologists] to ask the right questions and plate tectonics 
provided the right Earth upon which to pose them. 

Gould 2007

term for ‘teacher’):

 The net of science covers the empirical realm: what is the 
universe made of (fact) and why does it work this way (theory). 
The net of religion extends over questions of moral meaning 
and value. These two magisteria do not overlap, nor do they 
encompass all inquiry (consider, for starters, the magisterium of 
art and the meaning of beauty), to cite the usual clichés, we get the 
age of rocks, and religion retains the rock of ages, we study how 
the heavens go, and they determine how to go to heaven. 

Gould, 2007

On the topic of disciplines and their relation to human nature, Gould wrote as follows.

 Our propensity for thinking in dichotomies may lie deeply within 
human nature itself. In his Lives and Opinions of Eminent Philosophers 
(written circa AD 200), Diogenes Laertius quotes a much older maxim 
of Protagoras: ‘there are two sides to every question, exactly opposite to 
each other’. But we can also utilize another basic trait of our common 
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This passage gives us some insight into the answer that Gould would have given to the 
prescribed title on page 000.

Diagnosed with an unusual form of cancer in 1982, Gould discovered that the condition 
had an eight-month median survival period. He used this piece of catastrophic personal 
news as the basis for an essay on the misunderstandings often associated with the 
interpretation of statistics (‘The Median isn’t the Message’), and demonstrated that he 
had a much higher survival chance than it appeared. Having defeated the condition, he 
lived, wrote and continued to shine his intellect on the disciplines until his death in 2002.

Ideal knowers: Islamic scholarship of the ‘golden age’
One of the key big questions for the historian to ponder is why great civilizations 
rise and decline – a question that is unlikely to have an answer that will satisfy all that 
we know about individual cases, although some rough sketches have been offered 
that are discussed in Chapter 000. Worthwhile conjectures on this topic depend on 
the historian’s degree of success in seeing past the assumptions and prejudices of the 
culture in which he or she is embedded. For example, the Islamic golden age from the 
8th to the 13th century has often been dismissed as a period during which ancient 
knowledge was merely  translated into Arabic and safely stored, such that it became 
available to scholars of the European Renaissance. That is a deeply distorted description 
that diminishes and undermines the outstanding achievements of that time and place. 
Breakthroughs in a wide swathe of disciplines fed off one another and bore new insights 
and approaches to knowledge. In this regard, the Islamic Golden Age is a good example 
of how shared knowledge can function to accelerate understanding. Arabs of this period 
can be credited with the development of medicine into an empirical discipline through 
alliance with a form of scienti� c method. For the � rst time, the basic nature of light and 
optics was understood. The � elds of algebra and trigonometry are largely the product of 
Arabic thought. Philosophy, art, engineering, architecture, astronomy, chemistry – all of 
these � elds were intensively developed in ways too many to outline here. In many ways, 
the Islamic scholars of this period constitute a community of ideal knowers.

humanity – our mental � exibility, and our consequent potential for 
overcoming such innate limitations by education.

Our tendency to parse complex nature into pairings of ‘us versus them’ 
should not only be judged as false in our universe of shadings and 
continua, but also (and often) harmful, given another propensity for 
judgement – so that ‘us versus them’ easily becomes ‘good versus bad’…

The contingent and largely arbitrary nature of disciplinary boundaries 
has unfortunately been reinforced, even made to seem ‘natural’, by our 
drive to construct dichotomies – with science versus art as perhaps the 
most widely accepted of all… this false division becomes magni� ed as the 
two, largely non-communicating, sides then develop cultural traditions 
that evoke mutual stereotyping and even ridicule. 

Gould 2007
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