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FOREWORD
As part of the curriculum, the National Universities Commission (MUC) has
mandated Universities in Nigeria to teach courses in Philosophy, Logic and
Critical Thirking. Students are expected to appreciate aspects of the sclentific
processes connected with philosophy. They are also expected to show
familiarity with the Histary and Philosophy of Science. It is in fulfillment of
these requirements that this book has been prepared.

Dr. Chidi Uhuegbu and his colleagues have In additlon to the core issues,
introduced contemparary concepts in the field, illustrating their presentation with
local examples. The Language of the Text has also taken Into account the level of
the students. Tharefore this book, and the selections of articles therein, will satisfy
the needs of the young undergraduate who may not have any professional
knowledge of philosaphy. The general reader will alss And the book very useful,

Prafessor Charles Ogbulogo
Deputy Vice Chancelior
Covenant University



PREFACE TO THE FIRST EDITION

This shift In the western mind from the medieval to the modern was underpinned
by the growth of science. However a two hundred year long intellectual battle was
to take place between the established Church and the emerging empiricism,
before the Enlightenment could flourish. Micolaus Copernicus (1473-1543)
challenged the view that the Earth was at the centre of the universe. He suggested
that the observational evidence would be better explained by the theory that the
earth orbited the sun. Francis Bacon | 1561-1626) argued for the wse of experiment
father than deduction asa means to increase knowledge. lohannes Kepler's {157 1-
1630) employment of observation and mathematics enabled him to supplant the
Pythagorean [ancient Greek philosepher Pythagoras' {c. 530 BC)) theorles of
perfect heavenly spheres by shewing how planets moved In ellipses. Galileo Gafiled
[1564-1642) was placed under house arrest for agreeing with Copermicus,

Despite resistance from the religious authorities, the success of science in
explaining and predicting the natural world could not be lgnored, Rend Descartes
{1596-1650) thought he had found a rational foundation for science based on his
arguments for his own existence and the existence of god. God, he argued, would
not deceive our senses. This felicitous reconciliation betwsen Cartesian
rationalism, a belief in God and the support for empiricism did not survive for long.

Isame Newton's (1642-1727) advances In physics based on his empirical and
Iinductive methods were hugely influential to the philosophers of the
Enfightenment. Immanuel Kant {1724-1804} thought that Newton's laws could be
shown to be true by reason and that the sclentific approach could explain the
phenomenal world (the world of appearances). He retained a duallstic view of the
- unhverse: human beings lived in a world of rationality, sutanemy and marality
- whilst the material universe which they ebserved was explained in terms of cause
bnd effect.

MAuguste Comte (1798-1857) argued that human thought developed through a
Number of stages: mythical and religious, metaphysical and its final positive stage
- which was characterized by the systematic eollection of observed facts. He thought
that these “Positivist” methods should now be turned to the study of society, With
hls Invention of socialogy, Comte was suggesting that our knowledge of human
bieings could be explained using similar methods to those of the natural sciences.

But the 20 century eame with it a revolution that was championad by Critical
rationalist thinkers. Karl Popper (1902- 94) was critical of the inductive methods
lsed by science. The emiplricist Devid Hume (1711-76) had argued that there were
serious logical problems with induction, Al inductive evidence (s limited: we da not

wi

whserye the niverse at all times and in all places, We are not justified therefore in
making a general rube from this observation of particulars, Popper gives the
following example. Europeans for thousands of years had observed millions of
white swans, Using inductive evidence, we could come up with the theory that all
swnns are white. However exploration of Australasia introduced Europeans to black
swans. Poppers' point is this: no matter how many observations are made which
confirm a theory there i always the possibility that a future cbservation could
refute it Induction cannot yield certainty,

Popper was also critical of the naive empéricist view that we objectively observe the
world, Popper argued that all abservation |s fram a point of view, and indeed that all
observation is caloured by our understanding, The world appears to us in the
context of theories we already hald: 1tis*theory laden’.

Popper proposed an altermative sclentific method based on falsification. However
many confirming instanced there are for a theory, it only takes one counter
observation to falelfy it: enly ane black swan ks needed to repudiate the theory that
all swans are white, Scisnce progresses when a theory i shown to be wrong and a
new theory |s Introduced which better explzins the phenomena, For Popper the
wcientist should attempt to disprove hisfher theory rather than attempt to
continually prove £, Poppes does think that sclence can help us progresshely
npproach the truth but we can never ba certain that we have the final explanation.

This kind of thought pattern bacama what was to lay the foundations for all the
ather claims and counter claims, arguments and counter arguments that followed
among scientist and thinkers of schence and philosophy; an argument that have
continues to shape and change the face and direction of the scientific enterprise.
This text sets out ba basically examine the current trends in this angumints and the
direction it has proposed for every passing decade,

lmmrlqmlwmihmn this quest directed at totalty examining the present
thesfs that sclance has pmld for this contemparary dispensation. | perceive
thit critical argumants resulting to an antithesis will soon be offered, What will the
resolving synthesls be? Come, |odn us in this quest. It promises to bean eventful and
exciting adventure s we probe the current activities of the scientific enterprise
with our philosophical binoculars.

Chidi Uhueghu

Isaac Ukpokolo
Ikedinachi Wogu.
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GENERAL INTRODUCTION TO THE TEXT

I Introduction

History and Philesophy of Sclence, hereafter known as (HPS) or (G5T311) for
students at Covenant University, is perhaps, best described as a disclpline and a
program devoted to using a wide variety of historical and philosophical
approaches to understand one of the mest iImportant conceptual and cultural
enterprisas of the modern world —Science.

Studies in (HPS) take many different forms, all with the comman aim of
understanding how science works. Some seek this understanding by looking at the
history of sclence, others by analyzing the abstract structure of scientific theory
and practice, still athers by examining detailed foundational lssues in specific
sciences; and some empboy a combination of these and other approaches. We
shall avall ourselves of all the approaches available in the fleld of science and
philosophy to explore, examing, and to understanding this conceptual and
cultural enterprise, called sclence Special emphasis shall be made towards
understanding the current trends and issues arising from the activities this
scientific enterprise. The few arcas that this test shall focus on include; History of
Science and Philosophy, the Sclence of Philosophy, the Philosophy of Science;
Current Critical Rationalist Thinkers and Current Methods of Science;
Contemporary lssues in the fleld of Science, Science and the Quest for New
Energy among other things

Thie major aims and Objectives of the text Include:

a, Itis expected that by the end of this course, students of HPS would be
able to state and identify the philosophers whose works and findings laid
the foundation and sclentific discoveries of today.

b.  Students would also be expected to be able to analyze the structure of
scientific theories and practices that have evolved over each specific
period of time,

€, Students are also expected to be able to state and examine foundational
issuesin specific sciences.

d. Because science claims to explain reality, students of (HPS) will be
expected to, at the end of thelr study, provide arguments for or against
this proclaimed geals and claims,

e, Students would also be expected to be able to probe Into the ratlonale

vl



behind the methodologies proposed by the selentific enterprise and
offer justifications and critiques where the need arise

£ Students of HPS would also be expected to be able to critically examine
the rationale behind the quest for energy and most of the current
activities of sclence,

. Owverview and Structure of The Text
a. PartOne

Under The History and Philasophy of Science we shall be considering how the
history of science examines the origin and ewvolution of sclentific ideas and
practices within a cultural context. We shall also be considering how it deals with
fquestions such as the followlng, where do new scientific ideas, tools, and practice
come from? How s the development of science influenced by metaphysics,
refigion, technology and social institutions? How does the advancement of
sclence, In turn, shape human soclety and culture? These questlons and many
rmore shiall gukde our study in this section and throughout the text.

In "Part One’, where we shall be studying about the history of science, the direct
aims and objectives for students shallinclude:

4. Beingable to identify the origin and evolution of sclentific ideas.

b, Students should be able to state where selentific ideas, tools and practice
come fram.

€. Students should also be able 1o state how the development of science is
influgnced by metaphysic, religion, etr,

d.  Students also will be expected to state how advancements in sclence In
tusrn, shape himan society and culture,

b, PartTwo

In 'Part Two'; The Philosophy of Science, we shall be s-raying the Origin of
Sclence and Its Methods: In studying the history and philosophy of science, it
seems Iogical and reasonable to start with a definithon of sclence. But it has been
discovered [ately that this is no easy task, for there is no one standard definition for
the term. Instead of a standard definition of sclence, it i advisable to look at the
different conceptions of science. This process has to some extent, revealad that

sl

the sclentlific enterprise has been progressive especially at the beginning of the
16" century AD upwards. Mast discussions in this line tend to follow a pattern or
procedure that can only be called scientific methodology, This procedure invalves
elements such as observational procedure, patterns of arguments, methods of
representations and calculations and evaluations on the grounds of their validity
fram paints of view of formal logic, practical methodology and metaphysics, The
serles of lectures under this heading shall x-ray issues arising from the various
conceptions of science and their methods,
The sims and objectives under this part of the study shall Include:
4. Attheend of this section, students are expected to be able to state vividly
the very origin of the sclentific enterprise,
b.  Students should be able to analyze the various conception of sclence
with the view to offering an acceptable definltion of sclence,
c.  Students of HPS should also be able to identify and critically analyze the
various methods of science.
d.  Students of HPS should also be able to state and identify the Nature, and
Structure of the discipline called science.
8. Students would also be expectad to be able to offer vivid arguments for
and against the various notions of schence.

t. PartThree

Part three of this text is totally dedicated to the study of some of the most notable
and Influential Schentific Schools of Thought in the field of Sclence with the view
to understanding the factors that influenced their thoughts and how these various
schools of thoughts have molded and unfolded to what we presently have today
as the discipline of science, From the thoughts of famous Idealist in ancient times,
to the thoughts of Realist, Rationalist, Empiricist, Materlalist, Pragmatist and
Determinlst of the present dispensation are some of the school of thought that
shall be considered in this edition of the text. Qur emphasis in this part shall
directed at how these schools of thought have, and is still Influencing the scientific

enterprise. .
The aims and objectivesin this part shallinclude:

a. Students should be able to identify various thinkers with their various
schools of thought

b, Students would also be expected to state the relevance of each of these
schools of thought in the discipline of science

wix



Students should also be able to identify which of these schools of
thought is most influential in these contemporary timss.

Students are also expected to offer vivid critiquies to the varaus schools
of thought under this part of the text.

Part Four

The fourth part of this text is devated to studying the various aims and claims of
the scientific enterprise with regards to the Thinkers and their Methods. ho

Bubt, the methods of the selentific enterprises have over the vears, ralsed a lot of
and controversies arising from debates and discussions among
losophers and thinkers allke, The arguments we shall encounter in this part of
study shall be geared towards finding the authenticity of the various clabms of
e critlcal ratlenallst thinkers of science. We shall also consider the various
Efftigues that have been offered for and against these mathods which in most
1% have been suggested to be infallible. The series of studies in this section shalt
o consider In some detalls, wome specific critical rationalist thinkers and their
stulations, with the views to finding whether these objections and critiques

d against the scientific enterprise are justified or otherwise.

alms and objectives of the study In this part shall include:

. Students at the end of the studies in this section, shall be expectad to ba
able to identify and state the various critiques of the scientific process as
presented by each critical ratlonalist philosopher/thinker,

b.  Students should be able to identify the varlous laws and principles that
characterie each dispensation.

€. Students shall be expected to identify the challenges that characterize
the methods proposed by these thinkers,

d. Students should also be able to identify and state the similarity and
differences that exist amongst the thinkers and their methods,

e, Students are also expected to be able to offer arguments for or against
these methods and their thinker,

& PartFive

. Part Five, Contemporary Issues in Sclence and Technology was considered.
Fhrit on this list of issues consideéred was the controversy that surrounds the orlgin
evolution of man her on earth. On this subject, we interrogated most of the

arguments that have made headlings In this area of study. Our study here
analytically considered most of the Darwinian arguments on evolution and the
other arguments on creationism. The study on the ‘Notions of Sdentiflc Truth' and
the Notion of Scientific Progress was also carefully considered in this part with the
wlew to ascertaining the degree of truthiness of their claims and the degree of
progress if really any had taken place afl this while, In all, the series of studies that
we shall undertake in this part shall focus on critically analyze all the claims of truth
and prograss in the field of science since the beginning of the 16” century till date.

Some of the aims and objectives of the study in this section shallinclude:

a.  Students here are expected to be able to vividly offer critical arguments
far both the creationist and the evolutionist arguments about the arigin
of man,

b.  Atthe end of studies in this section, students are expected to be able to
state clearly, the major aims and objectives of the scientific enterprise
with regards ta their claims to truth and progress.

€. Students in this part are also expected to be able to Identify and state
specific progresses that sclence has made science Inception T ary really
exist,

d, Students should also be able to say whether science explains reality or

nit,

e, Students should also be able to identify and state the role of science, If
any, in human development. :

L PartSic

In Fart Six, Under Contemporary Science and the Quest for New Energy, this text
shall explore current trends in the Neld of sclence and technolagy with the view to
capturing the direction and trends of thoughts in science and the effect and (he
influence it has had in the field of Science, technology and the human
emdronment. Thus contemporary [sswes surrounding the Big Band theory theory,
the quest for alternative sources for new and renewable enargy, current isswes on
thie subject of the orone layer depletion and its consequences on man and his
environment shall constitute the main focws of this part of the teut,

W shall end the study with a review of past standard examinathon questlens with
their answers to help students practice and prepare for examinations in HPS.
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