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NATURE OF SCIENCE

SLOs: After completing this lesson, the student will be able to:

1. Explain the nature of science.

2. Enlist the main branches of science and explain their applications.

3. Describe the relationship between different branches of science and name some interdisciplinary fields
of science.

4. Justify with examples that science is a collaborative field that requires interdisciplinary researchers
working together to share knowledge and critique ideas.
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1.1 NATURE OF SCIENCE

Science comes from the Latin word scientia meant knowledge or learning. When you look at
the sky at night you observe moon and stars. You wonder why moon and stars are not seen at
the day time. Asking this type of question is the first step in doing science. Science is the
process of collecting information about the world around us. Much of the time, the first step in
collecting information is asking question. The study of science helps us answer how, what,
where and why of our surroundings.

The conclusion of science is subject to change. In science, new studies utilize new techniques
and equipment. These might modify or change the previous conclusion. The ultimate goal of
science is to understand the natural world in terms of concepts based on conclusions of
experiments and observations. Science is a human work. It is a growing and exciting search for
what is true. In this sense science is a way of solving problems. For example how can we protect
plants from diseases?

1.1.1 MAIN BRQANCHES OF SCIENCE AND THEIR APPLICATIONS

Science is a very vast subject. It has been divided it into some specific branches, so that
its study can become simple and easier.
Branches of Science

Modern Science is mainly consists of three main branches. The three main branches of Science
are:

Science

Formal
Science Science

Natural Sacial

Science

1. Natural Sciences
It is the study of the nature of our physical world and the universe.

Branches of Natural Science

Modern scientific study is divided into three major branches, namely physical sciences, life
sciences, and earth sciences. However, Earth Sciences are often included within physical
sciences.

1. Physical science: It is the study of the universe.
2. Life science: It is the study of life and living organisms.

3. Earth science: It includes all fields of natural science related to the planet Earth.
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Table 1.1. List of Branches of Natural Sciences and Their Sub-Fields

Physical Sciences

Life Science

Earth Science

Physics: It involves the
study of everything in
physical existence, from
the smallest subatomic
particles to the entire
universe.

Mechanics: It is the
relationships between
force, matter and motion
among physical object.
Electromagnetics: It deals
with the electromagnetic
force that occurs between
electrically charged
particles.
Thermodynamics: It deals
with the energy and work
of a system.

Kinetics: It deals with the
effects of forces upon the
motions of material bodies.

Chemistry: It deals
principally with the
properties of substances;
the changes they undergo.

Organic chemistry: It is the
study of carbon and its
compounds.

Inorganic chemistry: It is
the study of compounds
that dont contain a C-H
bond.

Physical chemistry: It
applies physics to the study
of chemistry

Analytical chemistry: It is
the study of the chemistry
of matter.

Biochemistry: It is the
study of chemical processes
that occur inside of living
organisms.

Botany: The branch of
biology that deals with the
study of plants.

Zoology: It is the branch of
biology that deals with the
study animals and animal
kingdom.

Microbiology: It is the
study of of microscopic
organisms.

Marine biology: It is the
study of marine organisms.

Genetics: It is the study of
how genes and how traits
are passed down from one
generation to the next.

Ecology: It is the study of
organisms and how they
interact with the
environment around them.

Paleontology: It is the
study of the history of life
on Earth as based on fossils.
Fossils are the remains of
plants, animals, fungi,
bacteria, and single-celled
living things that have been
replaced by rock material
or impressions of organisms
preserved in rock.

Fig. 1.1 Fossil
Cell biology: It (also called
cellular biology or cytology)
is a branch of biology that
studies the  structure,
function, and behavior of
cells.

Astronomy: It is the study

of everything in the
universe beyond Earth's
atmosphere. It includes

objects that we can see
with our naked eyes, like
the Sun, the Moon, the
planets, and the stars, and
objects we can only see
with telescopes or other
instruments, like faraway
galaxies and tiny particles.

Meteorology: It is the
science of weather

Geology: It means study of
the Earth. Also known as
geoscience or earth
science. Geology is the
primary Earth science and
looks at how the earth
formed, its structure and
composition, and the types
of processes acting on it.

Atmospheric science: It is
the study of weather
analysis and predictability,
climate and global change,
the circulation of the
atmosphere relating to
weather systems and their
impact on the Earth, air
quality, and other
atmospheric processes that
affect us.

Glaciology: It is the study

of snow and ice. It also
includes the study of
movement and physical

properties of glaciers.

Climatology: It is the study
of the atmosphere and
weather  patterns over
time. It focuses on
recording and analyzing
weather patterns
throughout the world.
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Applications of Natural Science

It is applied in Engineering, Agricultural science, Medicine and Pharmacy. The natural sciences
have been changing our living and thinking ways.

It promotes critical thinking: Critical thinking entails asking questions, examining evidence
and information and later coming to a conclusion. All these factors are usually essential in all
natural science.

Helps in developing analytical and organizational skills: Natural science develop excellent
analytical skills. This is attributed to the use of existing theories to solve problems and also
come up with inventions. Analytical skills help to draw valid conclusions from lab experiments
conducted. Organizational skill is another skill that natural science students develop. This skill
is not only essential in school but also benefit the students while in the professional world.

It is a great way to start a good career: Studying natural science acts as a good way to start a
career in scientific research, scientific analysis and also in testing and investigation.

Helps to understand the natural world: Studying natural science is vital as it helps to acquire
analytical skills, critical thinking skills and gives an understanding of the natural world.

Some common careers involving physical science are:
1. Physicist: Physicists are responsible for creating and testing theories in physics.

2. Quantum physicists: Quantum physicists are scientists who specialize in quantum
physics, which involves the behaviour of the universe at an atomic and subatomic scale.

3. Chemists: Chemists are scientists who conduct experiments on molecular matter. They
often test and create different chemicals for a variety of purposes.

4. Astronomers: Astronomers are scientists who study the universe outside of earth,
including galaxies, planets and stars.

5. Computer scientist: Computer scientists can also benefit from a physics background.
Computer scientists are responsible for finding ways to use computers to solve problems.

Some common careers involving life sciences science are:
1. Marine biologist: Marine biologists are scientists who study marine life.

2. Pharmacologists: Pharmacologists are scientists who study and develop medications to
treat diseases.

3. Forensic scientist: Forensic scientists are responsible for analyzing crime scenes and
evidence to help solve crimes. Often, forensic scientists examine evidence in
laboratories.

4. Agricultural scientist: Agricultural scientists study and conduct experiments related to
crops and farm animals to help improve the industry of farming.

5. Virologist: Virologists are scientists who study viruses to develop methods to prevent
virus infections and outbreaks.
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Some common careers involving life sciences science are:

1. Meteorologist: Meteorologists are responsible for analyzing the weather and preparing
weather forecasts.

2. Land planners: Land planners can also use knowledge of earth science. Land planners
are responsible for planning how to regulate and develop the land.

3. Geologists: Geologists are scientists who study rocks and other solid parts of the earth
and other planets.

4. Paleontologists: Paleontologists are scientists who study the earth’s history by
examining fossils.

5. Environmental scientist: Environmental scientists are concerned with the earth’s
environment. They can use knowledge of earth science to come up with ways to protect
the health of the earth and the health of humans

2. Social Sciences

Social Sciences study human societies from across the globe as well as the relationship of human
beings with their social environment.

The main branches of social sciences are:

1.
2.

Psychology: It is the scientific study of the mind and behaviour.

Sociology: It is the study of social life, social change, and the social causes and its result
on human behaviour.

Anthropology: It is the study of the origin and development of human societies and
cultures.

Economics: It is the study of scarcity, the study of how people use resources and respond
to incentives,

Archaeology: It is the study of the ancient and recent human past through material
remains.

History: The study of past events, particularly in human affairs.

Geography: It is the study of Earth’s landscapes, peoples, places, and environments.

Law: It is a rule of conduct developed by the government or society over a certain territory.
Law follows certain practices and customs in order to deal with crime, business, social
relationships, property, finance, etc.

Politics: It is the activity of government and those involved in the process of governing. It
is closely related to the field of political science.

Applications of Social Sciences

1

2
3
4,
3

. Social scientists help us imagine alternative futures.

. Social science can help us make sense of our finances.

. Social scientists contribute to our health and well-being.
Social science might save your life.

. Social science can make your neighbourhood safer.
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6. We need social scientists as public intellectuals.

7. Social science can improve our children’s lives and education.

8. Social science can change the world for the better.

9. Social science can broaden your horizons.
10. We need social science to guarantee our democracy.

It is quite a unique area of study in science. It uses formal systems to produce knowledge. It
explores the nature of different disciplines ranging from mathematics, and logic to computer
science and Information technology etc.

The most important branches of Formal Sciences are:

1.

Mathematics: It is the science and study of quality, structure, space, and change.

2. Logic: It is the science of the formal principles of reasoning.

3. Computer Science: It focuses on the development and testing of software and software
systems.

4. Data Science: It is the study of data to extract meaningful insights for business. It
combines principles and practices from the fields of mathematics, statistics, artificial
intelligence, and computer engineering to analyze large amounts of data.

5. Statistics: It is a mathematical body of science that pertains to the collection, analysis,
interpretation or explanation, and presentation of data.

6. System Science: It is an interdisciplinary field that studies the complexity of systems in
nature, social or any other scientific field.

7. Artificial Intelligence: It is a rapidly evolving technology. It tries to simulate human

intelligence using machines, enabling them to perform a wide range of tasks, from simple

to complex.

8. Information Technology: It is a set of related
fields that encompass computer systems,
software, programming languages and data and
information processing and storage. It forms
part of information and communications
technology.

Applications of Formal Sciences

A “formal science” is an area of study that
uses formal systems to generate knowledge.
Formal sciences are important subjects because all
of quantitative science depends on them. It is
applied in computer science, Statistics,
mathematics. The formal sciences aid the natural
and social sciences by providing information about
the structures used to describe the physical world.

For Your Information
Applied Sciences

In applied science it is study about how
to theories of a subject apply for the
humans’ applications. Such as making
inexpensive fuels for energy
requirements. This branchis a significant
branch of science. Because we want an
application from science rather than
knowing the theories. All of the
industrial applications come with applied
sciences studies. Also, all of the science
subjects have an applied science area,
for example, applied physics, applied
mathematics, applied biology, etc.
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1.3 RELATIONSHIP BETWEEN DIFFERENT BRANCHES OF
SCIENCE

While branches of science may seem distinct, they are often interconnected. For example,
natural science and social science may overlap in fields such as environmental science, where
scientists study the impact of human behavior on the natural world. Similarly, formal science
can be applied to the natural and social sciences to create mathematical models that help
explain complex phenomena. Ultimately, all the branches of science are part of a broader effort
to understand the world we live in and our place within it.

Examples of interdisciplinary fields of science

Biochemistry, Bioinformatics, Cognitive Science, Complex systems Physics, Artificial
intelligence, Biomedical engineering, Chemistry and Ecology etc. are the few examples of
interdisciplinary fields of science.

Cognitive science: It is the interdisciplinary, scientific study of the mind and processes with
input from linguistic, psychology, neuroscience, philosophy, computer science, and artificial
intelligence.

Complex system: Examples of complex systems are Earth's global climate, organisms, and the
human brain, infrastructure such as power grid, transportation or communication systems.

Bioinformatics: It is an interdisciplinary field of science that develops methods and software
tools for understanding biological data.

Biomedical engineering: It is the application of the principles and problem-solving techniques
of engineering to biology and medicine.

1.4 SCIENCE IS A COLLABORATIVE FIELD

When two or more scientists work together to achieve a common goal, it is called scientific
collaboration. This can be in the form of sharing data, working together on a research project.
In science, collaboration is about sharing information, resources, and ideas.

Meaning of Collaboration in Science: The meaning of collaboration s to work with other people to solve major
problems. Scientists can collaborate with each other on different levels. For example, one
scientist may need help from another scientist to run an experiment or get a piece of equipment
for the experiment. Scientists may also collaborate with people outside their field of study,
such as historians or other scientists, who are studying different things but have information
that could be helpful for a particular project.

Importance of Collaboration in Science: Due to collaboration scientists can make new discoveries, improve
their work and share their findings with the world. When a group of scientists collaborates on a
project, they can pool their resources. Thus they can do more work in less time. Collaboration
also helps people learn from one another.

Public health combines information from medicine, sociology, and psychology. There's a special
issue about research collaboration during the COVID era, showing how it's good for both science
and society when we work together across borders, cultures, and different fields of study.
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Example of Science Collaboration: One famous example of scientists working together & the
International Space Station, where space agencies from Europe, the USA, Russia, and Japan all team up.

In order to keep moving science forward, we need everyone involved—from students to
teachers—to collaborate and share ideas, data, and results.

Fig. 1.2 Collaborative learning

Do you know?

A STEAM activity is a lesson that covers the core STEAM subjects: Science, Technology,
Engineering Arts and Math.

STEAM ACTIVITY 1.1
Topic: CLIMATE CHANGE

The teacher will divide the students into three groups. Each group may comprise of 3-5 students. and

give each group different subtopics related to climate change. The students will investigate or
research on the topics given.

Group 1: Causes of climate change.
Group 2. Effects of climate change.
Group 3. To overcome the problem of climate change.

a. The students will be given five days to prepare their research work.

b. Each group will read their research paper in the classroom before the students.

c. Then the teacher will ask each group to work together and prepare a joint research paper on
‘Climate change’ and submit.
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SUMMARY

Science means knowledge or learning.
Science is the process of collecting information about the world around us.

Science has been divided it into some specific branches, by so that its study can become
simple and easier.

The three main branches of science are: Natural Sciences, Social Sciences, and Formal
Sciences

Natural Sciences is the study the nature of our physical world and the universe.

The three major branches of science are: Physical Sciences, Life Sciences, and Earth
sciences. However,

Physical science is the study of the universe.

Life science is the study of life and living organisms.

Earth science includes all fields of natural science related to the planet Earth.
The main branches of Physical Science are Physics and chemistry.

The main branches of physics are Mechanics, Electromagnetics, Thermodynamics and
Kinetics.

The main branches of Chemistry are Organic chemistry, Inorganic chemistry, Analytical
chemistry and Biochemistry

The main branches of Life science are Botany, Zoology, Microbiology, Marine biology,
Genetics, Ecology, Paleontology and Cell biology

The main branches of Earth Science are Astronomy, Meteorology, Geology, Atmospheric
Science, Glaciology and Climatology

Natural Science is applied in Engineering, Agricultural science, Medicine and Pharmacy.

Social sciences study human societies from across the globe as well as the relationship of
human beings with their social environment.

The main branches of sciences are: Psychology, Sociology, Anthropology, Economics,
Archaeology, History, Geography, Law and Politics

Social scientists help us to imagine alternative futures to, make sense of our finances.
They contribute to our health and well-being. They might save your life. They can
improve our children’s lives and education. We need social science to guarantee our
democracy.

Formal sciences use formal systems to produce knowledge. It explores the nature of
different disciplines.

The most important branches of Formal sciences are Mathematics, Logic, Computer Science,
Data Science, statistics, Systems science, Artificial intelligence and Information technology

Formal sciences are important subjects because all of quantitative science depends on
them. It is applied in computer science, Statistics, mathematics.

Cu )



| Chapter 1: Nature of Science |

22. Branches of science are often interconnected. For example, natural science and social
science may overlap in fields such as environmental science. All the branches of science are
part of a broader effort to understand the world we live in and our place within it.

23. Biochemistry, Bioinformatics, Cognitive science, Complex systems Physics, Artificial
intelligence, Biomedical engineering, Chemistry and Ecology etc. are the few examples of
interdisciplinary fields of science.

24. When two or more scientists work together to achieve a common goal, it is called scientific
collaboration.

EXERCISE
Section I: Multiple Choice Questions
Select the correct answer:
1. Science means:
A) knowledge B) observation C) experiment D) try and error

2. Which one is the study the nature of our physical world and the universe?

A) natural science B) social science C) formal science D) applied science
3. Which one is the study of life and living organisms?

A) physical science B) life science C) earth science D) soil science

4. Which one includes all fields of natural science related to the planet Earth?

A) physical science B) life science C) earth science D) soil science

5. The study of how genes and how traits are passed down from one generation to the next is
called. e
A) cell biology B) genetics C) ecology D) microbiology

6. Which one is NOT a branch of chemistry?

A) organic chemistry B) inorganic chemistry C) biochemistry D) mechanics
7. Meteorology is the science of .......

A) weather B) rainfall C) earthquake D) earth life
8. Natural Science is applied in .......

A) engineering  B) agricultural science C) medicine D) all of these

9. Which one is the study of organisms and how they interact with the environment around
them?

A) cell biology  B) marine biology C) genetics D) ecology
10. Why do we need social science? To guarantee our:

A) democracy B) history C) freedom D) foreign policy

15
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Section Il: Short Answer Questions

1. Define the following branches of science and give at least one significance of studying these
branches:

a) Natural sciences b) Social sciences c) Formal sciences d) Physical science
. Why do we divide science into branches?
. What are the three main branches of science?
. What are the three main branches of natural science?
. List the branches of natural science and their subfield.

. Give examples of interdisciplinary fields of science.

-~ O m  w R

. How science is a collaborative field?
Section lll: Extensive Answer Questions
1. Write a note on:

a) Natural sciences

b) Social sciences

c) Formal sciences
2. What are the applications of?

a) Natural sciences
b) Social sciences
c) Formal sciences

3. How branches of science are interrelated with each other?

4. Explain that science is a collaborative field.
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