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UNIT 1. THE SCIENTIFIC WORK

1.1. WHAT IS SCIENCE?

Science is the collective human effort to know how the natural world works in
order to be able to predict its behaviour and understand its history. Science is based on
systematic experimentation and on observation of natural phenomena to discover facts
about them and to formulate laws and principles based on these facts.

The organized knowledge that is derived from scientific studies is continuously
tested by subsequent investigation and can be modified by its results. Science does
not give statements of absolute eternal truth, it only provides theories. We know that
those theories will probably be refined in the future, and some of them may even be
discarded in favour of theories that make more sense in light of data generated by
future research. However, our present scientific theories are our best available
explanations of the world.

The waosciethced fia technolbgyoare often used interchangeably but they
are very different. The goal of science is the pursuit of knowledge for its own value,
while the goal of technology is to create products that solve problems and improve
human life*. Simply put, technology is the practical application of science.

Science and technology progress together. A new scientific discovery allows the
development of new technological tools that make new scientific discoveries possible,
and so on. For instance, the study of the optical properties of lenses allowed the
invention of the telescope in the Netherlands at the end of 16" century. Using the
newly-invented telescope, Galileo discovered the four large moons of Jupiter and the
phases of Venus, providing the first observational evidences for Copernicus'
heliocentric theory?. It was the launching point to modern astronomy and the so called
Scientific Revolution.
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Laws of refraction by Ibn Sahl Copernican model of the Universe
published in Bagdad in 984. with the Sun at its centre

1Unfortunately, there also erisitary technologghose benefits, if any, are very controversial.

2The astronomical model developed by Nicolaus Copernicus, published in 1543, positioned the Sun at the ceitheEaftthandniverse,
the otheplanets rotating around it in circular paths. The Copernican model substitideddaetimatet developed by Ptolemy in the
2rdcentwy, that placed Earth at the center of the Universe.
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1.2. BRIEF HISTORY OF SCIENCE

In human history, there have always been inquisitive people who needed to
understand why things behave in a certain way and tried to link observation with
prediction. Since prehistoric times, humans have observed the heavens and have tried
to make sense of the seasonal changes in the position of the sun, moon and stars.

The following table summarizes the history of science in the context of the
western world history.

Date Events in History Scientific and Technological Achievements
T 13700 million : R

years BigBa n g o
5000 million Formation of tBelar System

years
i 4000million First evidence bfe on Earth

years (bacteria)
T 250 m. years|| Firstdinosaur fossil
T 65 million Extinctionofdinosaurs

years firstflowers

5 million year:

First bipedominids

12000 years || Firshhomo sapienfossil
T 5000 years First tools, jewellery and paintings
8000 B.C. Firstcivilizationdn Near East Developmentariculture
Egy tandMesop(?tgmiaraq) - Invention efheel, plough, shigndwriting
4000 B.O = “\ ] . . .
1000 B.C e \h Frstmathematicandgeometrical calculations
asvries - Firstastronomical observatiofisalendar)
- Hrstthinkers(Thales, Pythagorampedocles,
600 B.Q. Leucippus, Hippocratasstotled )
300 B.C. - Frst attmpts to explain the workpbgulation

only, without experimental verification.
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100 B.Q.

500 A.D.

Roman Empire

- Progress in architecture and engineering (aq
but noin science

- In Alexandrignorth of Egypt, but Greek in cy
the systematic observation ariddhetive methqd
based on reasoning, begins to be developed
Archi medes, Pt ol emy,

500 A.D.

1450 A.D

Middle Age

- Stagnationof knowledge due to Chuuatbsolute
control.

- Only Arabs progressin Math (decimal systi
Algebra) Optics (refraction of light), Cher
(distillationdnd Medicine (infections)

1450 A.D.

1550 A.D

Renaissance

- Nonecclesiastical knowledge is taken up aga

- Greek thinkers, especially Aristotle, becol
referencéor knowledge

1550 A.D.

1700 A.D.

Scientific Revolution

- Reasoningp r e v a i | asthodty peinciple h

- Advances in Astronomy (Copernicus, Kepler,
make theexperimental methogrevailover thg
speculative science maintained by Descartes.

- Newtorrevolutionizes the study of motion.

1700 A.D.

1900 A.D

Classical Science

- Foundingf moder@hemistnpy Lavoisier.

- Electromagnetisnf Amp r e, Far
and Thermodynamics(Joug , Kel vi
complete onowledge of the macroscopic worl

-Dar wi nds t h eevaugonizes Bioto

- Invention of steam engindustrid Revolution
begins.

1900 A.Dé

Modern Science

- New theories for atomic phenoni@nant(im
Physicg and the macroscopic worki (n s t
Theory oRelativityare developed

- DNA structuras discovered and a new e
Biology begins.

- Development of powerfuistruments
measuremendpers new fields of study. Scie
becomes a collective effort.
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