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Natural sciences 
What does it mean for a discipline to be a science? Is there just one scientific method? Should there be ethical 
constraints on the pursuit of scientific knowledge?

The natural sciences seek to discover laws of nature—regularities in the natural world. These are often 
causal relationships of the form “if X happens then Y will be the result”. This description implies that there is 
an attempt to produce a system of knowledge that is independent of human agency. Whether this is indeed 
possible is a matter of debate.

The methods of the natural sciences based on observation of the world as a means of testing hypotheses 
about it are designed to reduce the effects of human desires, expectations and preferences, in other words 
they are considered objective. In this sense, the natural sciences emphasize the role of empirical inquiry: 
scientific knowledge must be able to withstand the test of experience and experiment.

One interesting area of discussion is what differentiates the scientific from the non-scientific. Many would 
suggest that it is the methods used in science. It is therefore interesting to consider what it is about these 
methods that mean that the knowledge they generate is often regarded as more reliable than those 
employed by other AOKs.

Scope/applications

natural science is a system of knowledge of the natural world largely 
based on observation and constructed using reason and imagination
the sciences are shared knowledge, often shared by a large grouping 
geographically spread and largely independent of culture
prediction is often an important feature of scientific knowledge, but 
understanding is also a prime purpose
natural sciences are interested in producing generalized statements, 
principles or scientific laws about the natural world
most of these laws are causal: If event A happens then B will happen as 
a result

Knowledge framework

many of the laws of the natural sciences are stated using the language 
of mathematics—maths is central
language of the sciences is precise in order to eliminate ambiguity 
which might affect the reasoning process

measurement involves interaction with the world, but this interaction 
can sometimes change the aspect of the world we are trying to measure
models are important in most areas of the natural sciences
classification is a central idea in many of the natural sciences
among the methods employed by the natural sciences are: hypothesis-
deduction and induction—use of reason and sense perception

Concepts/language

Methodology

there have been a number of pivotal shifts of thinking in the 
development of the natural sciencesHistorical development

the natural sciences give us a view of ourselves as material entities 
behaving according to universal laws
there is little space here to see ourselves as rational, free agents with 
desires and the ability to choose
individuals have contributed to scientific progress, often in 
revolutionary ways
use of imagination, intuition and emotion in creation of hypotheses

Links to personal 
knowledge
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Given the problems associated with the inductive process 
(going from the particular to the general), how is it that science 
can be reliable?

How does one know in advance which factors (to measure, say) 
will be relevant to the final explanation?

How can one decide when one model/explanation/theory is 
better than another?

How can we build understanding about the world independent 
of the human act of measuring it?

How can it be that scientific knowledge changes over time?

How can we know cause and effect relationships given that one can 
only ever observe correlation?

Knowledge 
questions

Examples of possible topics of study

The problem of 
induction

Popper and 
falsificationism

The scientific 
method

Scientific 
revolutions and 
paradigm shifts

Figure 12

Human sciences 
To what extent are the human sciences reliable? Can human behaviour be subject to laws in the same way as the 
material world? What constitutes good evidence in the human sciences?

In TOK , the term “human sciences” includes many of the subjects in group 3 (individuals and societies) in the 
Diploma Programme. In simple terms, the human sciences study the reality of being human. More specifically, 
the human sciences study the social, cultural and biological aspects of human existence. If we add the study of 
human behaviour to this definition then the Diploma Programme offerings cover a range of human sciences 
including psychology, social and cultural anthropology, economics and geography.

A fundamental difference between human sciences and natural sciences is in the interpretation of the word 
“science”. The human sciences might be classified as science because they use the scientific method to test the 
validity and reliability of hypotheses. However, unlike the natural sciences, the phenomena they try to explain 
might not possess hard and fast laws that admit no exceptions. They might therefore resort to statistical 
methods to establish their findings, producing knowledge that is less reliable in terms of issuing predictions.


