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HISTORY AND SOCIOLOGY OF SCIENCE

(Ql th: ne;d for an awareness of some perspectives of science s in science
Cation),

L Introduction 2

A ney,! &vareness and interest has arisen in the history and sociology of science
fip tts interactions with other forms of thinking, This can be seen with the
est:b Publication of the periodical %Isis in Belgium in 1913 and later the
Sgk lishment of the international organisation called the 'The History of
®hce Society' with its headquarters in the United States of Amerdca.
éﬁ:ordﬁlg to history, science and philosophy were to the Greeks one and
I‘elisame thing, and in the Middle Ages, both could not be seperated from
aft,egion‘ The use of the experimental methods in studving nature only began
T the Renaissance. It brought about the split between science (knewn
Phiy a8 natural philosophy) which was based on Hew_tonian Physics, ‘and
beg °Sophy, In the hands of philosophers such as Kant, philosophy then
biqime-and idealist philosophy, far removed from science, However, doday,
Do S8l evolution, as well as developments in modern mathematics and
sclfslcs have deepened scientific thought and forced philosophers to take
ce which now has philosophical, religious and social implications,
Consideration.

Ses .

aﬁ:;’ntists who often assume that they are going in the direction of

88ty Ute reality, are now starting to see the real nature ?f the_air

g o, ™S, The scientific method is an analytical method which gives as
Cope.> POSsible, explanations regarding phenomena in the form of physical

§ . "PYs. But the findamental concepts of the physical sciences today

] to w°n1.V meptal abstractions to enable us to give order and simplification

i hat looks like unrrelated or disorderly phenomena. . :

&
. otezgze of this the scientific approach to reality cover only a few aspects
. Peeh b reality. That is to say, the picture given is not based on actual
' Say ty but only a few simplified abstractions, However, this is not to
; ev@_nthat the traditional pure sciences should loose their importance, for
| the Pnilosophers have admitted that in a metaphysical study of reality
, impbiesults obtained through the methods of science still provide the most
1y t evidences » and that respect for the tradition of specialisation
1 n STy area of science must be maintaind as the emphasis on &ll of them
h de;%ssmy and valid. Nevertheless this should not be followed by an
| g tierent attitude towards the changing of time, as well as the flexibility
RS atee form of & new field which has just been established, as a result
19y TPS being taken in the form of interdisciplinary approaches. This
gy Prevent the pure sciences from becoming indifferent, msen?lt:.ve.and,
1%y 18 more important, unable to face the many crises in our life which
e is able to do.

thy  £irst ang foremost the need for such a discipline as the history and
0 t}slgciology of science has arisen out of the realisation of the scientists
| e in One hand, and the humanists such as the philosophers on the other of
; a“ien &equacy of either field alone (especially more so in the case of
°e) to fulfill the need of men to wnderstend the world and himself _
Opes M satisfactorily. It has also arisen out of the realisatiop that
: sy v, specialisation especially in the siences has developed to ‘
‘hqerash‘ extent that no_longer can coherency exist in the totality of man's
tanding of himself, ; %
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eand what is more important his ability to cope with the problems
that he faces.

In the following section other raticnales for the introduction of such
perspectives of science in the science curricula will be presented.,

2. A few retionales for the introduction of course
and sociology of science,

S _such as the historv

2.1. From the point of view of education

e e

1 good ccucation (scicnee education in this case) doe
with a system that specialises and has as its goals
in a particular field with the specific knowledge an
In fact a satisfactory educational systenm,
(from the wprd iuiversal®) level mgst not only be able to produce expertS’ﬁ .
but also a person who has a broad view, one who ean see the connection
bet his own field of stud: i ‘
e - Study and the wider spectrum of human knowledge
and activities. Only with the existence of this wider perspective in
the science curricula can we produce sci rd”i

: ientists who ar i to
the use of science and scientists who are sensitive toetlizsggggiziz th:i

science cen potentially create within societw and the environment

s not only correspond‘f'f |
the making of experts |
d skill that it entailst
especially at the university

2.2. Career

When 2 science gfaduate begins to work, he will fing i
e.:nvironmcm'; is differgnt from the educationsal insti‘buglg;‘ xtwgzkinag |
just left. Here he will be expected to have interactions with society at |
large, and not just with the academiecs, lost of the members of this socie )
would consist of laymen who would not un

. TR derstand science in 1§ ioal
”I.'l?ten end spoken forms. They would want to knoy aioii :1;1_ i:gietea;?;gien*
tific know-how is a language easily understood by them, Th;_s Souid pevtilll

require the knowledge and skill of an’ . . i
vho other than being able to think aboiit: :gcxgiﬁog;oﬁude“’?» 1:?5_10116
cepable of presenting it in a general but Precise wa P Iterfl, 1sls :tL,hr o
this mcan that e relationship cen exist between the Bsf'-. t‘li on yth OUE
members of the non-scientific society, and an ek t:;gnm ist and the »
characteristics of scientific knowledge, the scientsps g of the =
as the limitations of science be understoog, Only :‘.f:tL;: approach as well "
been achieved can we hope to realise our desires to r'a.'l_‘l.tthls .haze

that are directly or indirectly commecteq with sciengzr ;ﬁc;rguefgzz?t;fraiy.

2.3. from the poit of view of formin 2.2 netional science licy
-—.'_-.-——-——-—m.

There is no national science policy in Malsves : .
tions of cfforts made in that dircction havzsizeﬁofiﬁ"fz:ﬁ m‘%?-“ﬁ:s 1
in sclence now exist isolated from each other without g i
end giving them direction, No coordination exjsts ‘if any policy unlt:m%h o
efiucs:umal .?ector, the government research centers b e te— 3"
tne‘mdustnes. In order to facilitate the drawin such as MARDI, DIMR o o

po]_'!_cy we need to know how science arose and develg -y ?f & national"sci
nations for eg., so that we may draw up guideline °ped in the vestern §
fo‘.l.lm%re_ad end avoide% respectively, This task musi g: tgo:ga: sl;oult.‘dbboev‘
scientist in our nation and the thinks about by €8

at their tertiary institutions. Theps i?::nf}tﬁf vhilst they are still |
be t}}ou.ght .Of but for the purposes of this Sho.zr‘t ey ratlmal@s that can |l
suffice as "openers!, - Paper the above should

U R e e TR R Y A
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3. FPossible course topics

o WD - T R S vy ety

Having had some ideas as to why the subject g1 d ‘
let us now look at some of th}elytopic:s t%iibadisciplme has come into
of science could cover. urse in the history and s°

T
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HISTORY AND SOCIOLOGY OF SCIENCE

(Q‘ the need for an awareness of some perspectives of science, in science

cation).
Y Introdustion :
4 ey

avareness and interest has arisen in the history and sociology of science
gd its interactions with other forms of thinking. This can be seen with the
egy-r. Publication of the periodical *Isis in Belgium in 1913 and later the
& tabli shment of the international organisation called the 'The History of
“elence Society' with its headquarters in the United States of America.

Ac"c’-"‘d:ing to history, science and philosophy were to the Greeks one and
rehsame thing, and in the Middle Ages, both could not be seperated from
8 glon, The use of the experimental methods in studving nature only began
th °r the Renaissance, It brought about the split between sciénce (known
ph?i‘ 88 natural philosophy) which was based on Newtonian Physics, and
be OSophy, In the hands of philosophers such as Kant, philosophy then
b, olame and idealist philosophy, far removed from science, However, doday,
Ry %8ical evolution, as well as developments in modern mathematics and
aeisiCS have deepened scientific thought and forced philosophers to take
int?“e which now has philosophical, religious and social implications,
Consideration.

iﬁi‘mtists who often assume that they are going in the direction of
85, Ute reality, are now starting to see the real nature of their
fap S. The scientific method is an analytical method which gives as
ton 88 possible, explanations regarding phenomena in the form of physical
®epts. DBut the fundamental concepts of the physical sciences today
to wzzly mental abstractions to enable us to give order and simplification
"8t looks like unrrelated or disorderly phenomena.
B
o?“a‘lse of this the scientific approach to reality cover only a few aspects
‘reeiihat reality, That is to say, the picture given is not based on actual
Sy ty but only a few simplified abstractions, However, this is not to
zevmth&t the traditional pure sciences should loose their importance, for
the the Philosophers have admitted that in a metaphysicel study of reality
'1;% Sults obtained through the methods of seience still provide the most
fy o "0t evidences, and that respect for the tradition of specialisation
{5 :very area of science must be maintaind as the emphasis on all of them
hﬁicesﬂar'y and valid. lievertheless this should not be followed by an
g tﬁ:r&lt attitude towards the changing of time, as well as the flexibility
of ste form of a new field which has just been established, as a result
3 P8 being taken in the form of interdisciplinary approaches. This
Vs Prevent the pure sciences from becoming indifferent, insensitive end
Yje, S Nore importent, unable to face the meny crises in our life which
e is able to do.

thee: f:}rst and foremost the need for such a discipline as the history and
) thgclc‘logy of seience has arisen out of the realisation of the scientists
th Py e hand, and the humanists such as the philosophers on the other of
,’Qen adequacy of either field alone (especielly more so in the case of
yee) to fulfill the need of men to wnderstend the world and himself
Gope? M satisfactorily. Tt has also arisen out of the realisation that
a‘singly, specialisation especially in the siences has developed to
Mdsr:‘ extent that no longer can coherency exist in the totality of man's
, tanding of himself,
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and what is more important his ability to cope with the problems
that he faces.

In the following section other rationeles for the introduction of such
perspectives of science in the science curricula will be presented.

2, A few retionales for the

introduction of courses such as the history
and sociology of science.

2.1, From the point of wview of education.

—

4 good ecucation (science education in this case) does not only correspond:
with 2 system that specialises and has as its goals the making of experts =
in a particular field with the specific knowledge and skill that it entailé
In fact a satisfactory cducational system, especially at the wniversity :
(from the word ‘universal®) level must not only be able to produce experbs
but also a person who has a broad view, one who can see the connection

between his own field of study and the wider spectrum of humen lmowledge
and activities. Only with the existence of this wider perspective in ‘
the science curricula can we produce scientists who are responsible toward
the use of science and scientists who arc sensitive to the problems that
science can potentially create within society and the environment. y

2eRe _Ci/reer

When a science graduate begins to work, he will fing that the working
environment is different from the cducationsl institution that he had |
just left. Here he will be expected to have interactions with Society ab
large, end not just with the academics., Most of the menbers of this soci"“
would consist of laymen who would not understang science in its technical
written and spoken forms. They vould want to know about science and scié®
tific imow-how 1s a language easily understood by them, This would per
require the knowledge and skill of an arts or sociology student, i.c. oné
who other than being able fto think about g technieal problem, is still
cepable of presenting it in a general but Precise way, It is only throug?
this mean that a relationship can exist between the scientist and the !
members of the non-scientific society, and an understanding of the A
charac¥®ristics of scientific knowledge, the scientific approach as well il
as the limitatione of science be umderstood, Only after a1l this have

been, Achieved can we hape 40 realise our desives to.qarry. out. projects

that are directly or indirectly comnected with science more effectivelye

2.3, From the poit %
There is no national science policy in Malsysia so f ; h vibrs®
tions of efforts made in that dircotion he. beenofiﬁ’1z§:§ym°’i§:i$ﬁe .‘
in science now exist isolated from each other without any pol;_cv uniting
end giving them direction. No coordination exists for exam ple between e
educatinal sector, the government researeh centers such as MARDI, IMR and
the industries. In order to facilitate the drawing up of a nati;nal sci@p‘q
policy we need to know how science arose and developed in the western
nations for eg., so that/we may draw up guidelines as to what should be v“#
followed end evoided respectively, This task must be thought about bv €°
scientist in our nation and the thinking must start whil sltl,gthev are .sti
at their tertiary institutions. There are many othep rationalcs that o2
be thought of but for the purposes of this short paper the above should
suffice as "openers".

3. Fossible course topics
Having had some ideas as to why the subject ai

scipline has come into P
let us now look at some of the topics that a cour Co
of science could cover, e, story mA

L4
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3. Seience from o historical perspective

I is one thing to learn a piece of science or to do some scientific research;
is gquite another thing to ask what is science? What were the worldviews
t},lat gave rise to if? What assumptions wderlic the whole enterprise? How
dig Science develop into the most influential institution as cen readily be
HiI‘thived today? What 'extemal' factors have influenced its growth?
¢ Story courses may be concerned with questions of the latter sort, and
Yeats them in & concrete and detailed way. It proceeds by looking at the
arliest civilisations and forms of seientific activities., By making a
fry Onological division of the whole lmown history ‘of science it can be
O for example that the development of science has been and still remains
& % intimately related to the changes and deve]:9pment that occur in other
( Dan's 1ife. It cen be demcnstrated for eg. His changing world=view
0w he views himself and his relstionship with the wiverse); his religious
Dercep‘tions , political conflicts and economic considerations area among Some
he incxtriceble components in the growth of science.

L4

,?lthe context of miltiracial Melaysia, one innovation that could be mede in
fe h‘ls'bory of science course (such as that taught to the students at the

IV, of Malaya science faculty) is to lock at and examine other forms of
Ciencs hesides the western one. These other forms include Indian, Chinese
4 T8) amie scicnce respectively. The nature, contents, methodologies end
§?l°80phies behind them are examined and compered to their westermn cowmtcrpart.
5;' only can this approach help in the student's search :
g feir roots respectively, it is hoped that it could also hglP to fo§t¢—,-r

“ater feclings of understanding and respect towards each other's heritage.

Zhls approach too can help students to see (in a broad sense at leas‘f,) how

ky, civilisation's science has taken or given clements of it's own md:.;.;enouvs

aezﬁiledge' to the others; and finally it cen be seen how western science 1s
UFJ_‘L¥ an expanded growth (or an explosion of growth would be more fitting

Wegto of =11 these earlier endeavours; which has finally pessed to the

n ™ world through the Islamic civilisation just before the Renaissmnce,

thece Perhaps then it can be seen that science is nO'E: only ;?ynonmous with

engs o5t and that the metaphysical and cultursl secting of it need not be

in irely western either., This perhaps could help clear the way for our own

digfinous scicnce to be developed.

tni:ther "Malaysien' aspect of this course could also be from the point of
is ¥ of the cowntry being a developing cme. We a1l mow science and technology

Supposed to be one ‘of the most important means in our development strategics.
8 we should take nced of the lessons lecarnt by the west in its longer

hyi :
'%:::I-'y of its utilisation. In addition, here is also the need to mswc:;-l "
of 4o -ons likc how should we cope with conflicts thet may arise as a re

T 8 confrontation of sciencc and traditional beliefg for exalpple. This

fro;frtainly nut an absolete problem as evidences for :|.t1 cen still be seen

by exompics such as the 'bertepong tawar'¥® cercmony that i..s perforn}ed

Op & '"Wang Berhormat!** on brand new Jumbo jets, a new Combine harvester
Ocean Iiner say.

F 0

°r°n{ the edusationel point of view thore is also evidence that th%s cul tural

sci’rontation can give rise to serious difficulties 1n the reception of

o m‘fe amongst rural school children (a collegue has rceently made studies
thig problem, =nd he has shown it to be 2 significently real problem).

in . ¢ Wore then, is there a need, an urgent one, for science to be wnderstood
$ S ey, B8 e antoxth. | We haye yet to T0ok Inte the matver el

8¢y,
Meemreligious conflicts as well.
b ¥ a3
terally neutralising water to neutralise evil influences.

“L . .
itermy 'the honourable' a person of high status in society.

NS

for and better understondi
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The coursc could also include a section devoted ¢
science and ethics and religion respectively,
derive ethicsl principles from the practice
be discussed = as are the notions that we have
good life for future generations (in the con
and the environmental crisis),

3+2. The nature and sociel context of scientifie activity

Most people are used to thinking of science as a

o relationships between
In this some attempts to
and content of sciecnece could
an obligation to serve a )
text of genetie engincering seys

a body of knowledge, or &as
a way of investigating the natural world, yet it

an activity of people -'that is as a socigl
could say that science is one of the younges

Ve

3 t major social institution.
youth is perhaps one reason why it is so cas

: ¥ to wnderestimate its present
size and significance. The point of studying science as a social phenomend®

is perhaps more readily secn if we remember its cost
and its involvement with other institutions,

i ' In some western countrics
considersble proportion of the gross rational

: C product is spent on scicntifi® ’&
research alone and a large portion of their system of higher education consi®
» and meny kay industrial processeﬂﬁ

of students in or science - bascd courses
require scientifically treined pe:

csomnel for their operation,

Yet very few people are interested in science as
the interaction between science and the
socioclogy of science could then look
perspective and attempt to show how sociological findin
throw light on their relationship, Some of the question
How does science influence socicty gencrslly? Hoy do sc
influence technology and hence the econo

mic system?
theories ond concepts influence different races or ¢

2
wider society,
at science and soci

In attempting to answer these types of

: A X questions, concrete studies of scicn®
and commentaries upon it are examined, as w1 ds more o, T
attitudesy theories of political ideole ation of pressure groupszj
ng in non-vestern or tvadition

¥ St : &> the oper
the role of the mass midia in Soclety, think:

societics and other general topics.,

4o Summary

——

In summing up therefore, studies such as the

is : s an0?
aim at amongst others, to explore the nature o zzgni?giioiigigg:oihzﬂ
the metaphysical component®
88 well as the implication
S in the past ang prescnte
discoursc of the above iss¥
is alsc necessary.
ave already or will be

of
cepts,
with

origins and developments of scientific con
of theories and the existence, interaction
of scicnce on various societies and civilisation
Cf coursc for a more thorough and comprehensive
another componcnt called the "philosophy of science
However since my colleague Prof. Madya Vanee Hall n
touching on it I shall not duplicate his efforts here,
It is hoped that such studies could then

means to think scientificall

can also be thought of as
and cultural phenomenon.

» its numerical streng®®

a

& social phenoménon, or in
& course on the
ety from & socioclo
gs and theories can 4
s asked may includeé’
ientific discoverié®
How do scientirfic

wltures? What influencf
do scicntists have as experts on practiecal natters?

create an wderstanding of what i%
v (covared especially in B s o otion)
end the ways in which scientists tackle their przblems gﬁl%oz:pzz ﬁ zs 7
comparison of science with the world-viey of 4

a culture S 3
of the efrects of the activities of scientist e gy ol -

would provide in no smsll measure a

greatly n
society that secks the hand of mode

m science ang technology.

ess5/=

S and Yechnologists on socict’
ecded contribution to our

Tt8
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Lonclusion

Yo its agvocates, the special position of history and philosophy of science
88 & field of impinging and interslated studies where different disciplines
tonverge and whorélconverging insights are necessary, represents the most
WMport mt reason for its inclusion in wiversity curricula. It is also
thogr hope that the widespread introduction of courses in the subject would
SoWntercct the effects of the current isolationast trends among the
Selentists and humenists.,

‘ffe ust get rid of the habit of being satisfied with what we are zlready
La615 o p vith and also the refusal to widen our horizons of knowlcdge.

Yote

I is significant to note that the need for this new discipline hasﬁ baer'z
Iincreasingly felt by many scientists quite independently 91‘ ez;xch other in
§ © comtry today besides the group who are already teach:mg it at the

fclence foculty, Univ. of Malaya., One may quote the following articles

O example as evidence of the above.

L Prof, Shanarir Mchamed Zain “Peranan sejarsh sains di asii et fitian
Sains dan matematik®, Suars Sains, Jun-Okt 1983 pgs. 1-2 Univ, Keb.
¥alaysia,

= The National Science Council for Scientific Research and 'Development,
Bull, Sci. & Tech. Melaysia, 2 (1) March 1983 pg. 10, K.l

A Rajakumar 1.K., %Science as & way of life", Bull. Sc. & Tech.

Malaysia 2 June 1983 pgs. 6-7, K.L.
iﬁch courses are also already underway in many Buropean nations including

® Mniteq States, Australia and New Zealand. Among the developing
thelgns countries 1ike Tndia and Pakistan, and now Malaysia are teking
€ad,




