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ABSTRICT

This pupcr argues that almost all science curricula are countor.-

€ducative in al lenst cne important sense - in their making no provisicn

fo; discussing the truly fundamental questions and the breoad issues entailed

in science. Aall too often, students' interests in
gent need for curriculum planners and teachers

such questions and issues

re stifled, There is an ur
to recognize this and to allot a formal place in +he science curriculum to-

Cater properly for this nccde

Mention is made of two universities where. this is being done

With considerakble success - The Open University of Great ek tang o

Universiti Malaya. .. number of fundamental pedagogic points are also

Made in this paper, neglect of which must negate any effort to cpen out

and render mere truly educative a science curriculume
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THE ROLE OF PHILOSOPHY IN ;i SCIENCE CURRICULUM

.

by

Vance Hall

In this popar I shall be arguing that, contrary to a general :
and quite understandakle scepticism about philosophy having any value
whatsoever, philosophy can be a 'useful' thing and can even deserve a place
in formal educatiocne I shall not be arguing that philosophy has mcre
educational value than any other area of enquiry because I do not believe
that anf subject possesses greater educational merit than any other subjecte
And I do not Lelieve that any subject possesses greater educational merit
than any other subjecte «nd I do nct believe this simply because, as a
teacher, I have come tc recalize that what is of value and permancnce in
education is not so much whet is taucht but how one teaches, So, my claim ';i
for philoscphy heving a place in the curriculum is a fairly modest onee -
I shall, however, be saying that philosophy can play a unique {(but not a
uniquely valuable) role in the curriculum, and particularly in the natural

_ science curriculume

Before going any further, we should be clear about what
philosophyiii and whot it is nots The term derives from two Greek words,
and as égch it originally meant ‘love of wisdom'e I don't think it meons
that any longer, partly because it has changed as human society has
changed and partly because wisdom is rather tco high a geal even for
professional philoséphers. Indeed, philoscphers turn out to be as foolish
and nasty as any other type of perscne What I mean by philosophy is simpl¥
and solely: The asking of fundamental guestions. There is no special aréd
within which one has to ask such questions; they cculd be asked within

metaphysics, or theology, or the social or natural sciences, or demestic

science, or politics, or farming - in fact, in any area of humon discour?e' ,f
and activitye Whot makes o question a philosophical question, snd whet
makes all such questions when taken together 'philosophy' is its /
fundamentalisme /i person starts to ask fundamental questions whon he/sh€

has learned to strip away the superficial, non-essential aspects of 2 |
phenomenon and to enquire about the heart of the matter. These two tasks
namely, stripping away the superficialﬂ and enquiry - are the busincss

that I call 'philosophy' and it is in this very unpretentious from that
I shall use the word ‘philosophy' in this papere
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. I scy tunpretentious! because, it seems to me, everyone is
capable of doing thise
you need is a certain way of looking a2t things, a certain critical spirit,

a commitment to the belief that most things ore not what they seem to be

You cont't have to be a 'philesopher! to do it, A1l

thvhile asking questions. Ideally, this spirit

-

and that it is always wor
should be inculcated into every student during the formmal

Hovever, we all know that in most cases it is not,

or attitude
educsticnal processe

Zven at the tertiary level where cne might assume that students are moct

able to handle knowledge critically this is not the eases And, even more
tragically, this is not the case in that erea of human endeavour which
itself has been so indebted to this spirit-of-enquiry=-and-criticisme

I mean the natural scicencese

II, Some ped:éogiclggints on the role of philoscphy in a natural science

curricul ume

My own introduction to the use of philcscphy (and of history)

in a natural science curriculum coéme when I was at Secondary School as a
Student. One ¢f cur science teachers decided, as an experiment, to take

Gur class throﬁgh a course in history and philosophy of sciences He

followed a syllabus, the Oxford and Cambridge Board O/A Level syllabus

in History and Philosophy of Science (the only such syllobus in existence

in Britain, ancd ot a level intermediate between O level and A level), but

'he did not intend us to take the exam because he wanted the course tp be
hove an oppertunity to agk the type of question that

@ meons for us to
and to see things - in this

the usual school curriculum makes no time for
Case, the big thing we call tscience! = from a broad perspectives 48 we
9ot into the course, however, he realized that we were enjoying it and
Were proving to be competent at itj so he registered us for the exam Lut
told us not to take it too seriously and not to worry if we faileds Ue
1 that our teacher won a prestigious

Since, to my knowledge, our teacher's
of his own immediate circle I wish to
a very great teacher indeed =

A1l passed, and we passcd so wel
‘tQJChing prize for the resultse
fame is virtually unknown outside
Pecord it here for he wes, and still is,
the sort of teacher thut every cducational establishment gught to have

but S0 seldom does haves
chers ot Ratcliffe College, Leicestershire,

He is the Reve Fre Pearon, and he was one of

the natural science tea
EnQland.
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It wes because of his commitment to two things - to educstion

as a process of developing skills and values rather than as a mechanism for
instilling knowledge, and to what I have described as 'philosophy' - and ‘&
to his ability as o teacher to communicate that commitment to his students .
that I, for one, acquired two interests - an interest in teaching, and an :
interest in philosophy. It therefore seemed quite n-tural to me thot |
whilst reading for my science degree (biochemistry st Oxford) I should do

a special course and project in the hiStory of biochemistry and that
afterwards I should do some studies in history and philosophy of science.

In hindsight, it also seems to have been natural that my first job was in

an educ-tional establishment where the tesk of teaching is tzken much more

seriously than in most other places, ncmely The Open Universitye.

Mention of The Open University makes this aﬂ appropriate moment
to discuss some of the basic teaching principles that I believe to be
crucial in teaching generally and particulsrly in the teaching'of something
as potentially esoteric as philosophy to non-philoscphers. Firstly, one
must carefully identify one's students. By this I mean th t one must try,
before all else, to weigh.up the intellectual capabilities of one's students
one must try to understand their perceptions, their command of voc=bularyy
their thought-patterns, how well they can follow & sophisticated
argumett even if such an argument is couched in completely non-technical
térms, and the degree of interest they are likely to have in the subject ;
being taught. In other words, find out about your students first, and only }
after having done thet should you design fgur curricular in detail, This j
is a fundamental principle in the teaching philosophy of The Open Univer51ty"%
and it is my primary principle in the teaching of philosophy to science ﬁ
i
%
.

students.
Secondly, a course should never fall into the trap of being t9°©
system~tic for its students. Teaching a highly systematic and rigorous

course to students who are not ready for such a level of discourse must

. always to more-or-less counterproductive. Qf course, it is often very
tempting for a teacher »nd especially for someone who is truly an academi€
to present his subject as thoroughly and fully as possible. But that is
not the job of any teacher. It is a job best left to textbooks. Many
teachers, and especially many teachers of philosophy, seem not to realiz®
this »nd in their efforts to be thorough and to teach everything they |
simply destroy all interest and creativity in their students.
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Thirdly, the tea cher's main aim in presenting a course and the

cu.rriculum planncr's mein aim in designing any course should be to cquip a
studcnt with the fundamental tools in that discipline for he himself to do |

something creative in it.
students, this entails ¢iving one's students enough- unders'tandingf and
sufficient confidence for they themselves to start asking fundamental

questionse

These thrce principles, in my op:mion, are absolute zeqtﬁ.rements

for good teachinc at

In the case of a phllouophy course for sciecince

all levels = primary, secondary and tertiary.

III. Why philoscophy in & science curriculum?

There are a numbar of reasons for discussing issucs within a

philescphical frameuwork in a science curriculum.

me to be as follows:-

i)

The main ones scem to

At botten, many of the most interesting and intricate
questions ond ideas in the natural sciences are actually :
co fundamental that they may be said to be philosophicals
There is a certain stage at which the natural scientict
and the philosopher find a common ground, where they find
that they are working on the same problem although from

different angles. In twentieth-century science, this has

been most conspicuous in physics, particularly in the

£ of Quantum Mechanics in which the principal
narticipants = Niels Bohr, Albert Einstein, Werner
Heisenberg Wolfgang Pauli and Erwin Schrodinger (mentioning
were acutely aware of the fundamental apd

developmen

only a few) =
cal nature of their science and of its

implications for the world outside of science. A measure
of the philosophical nature of what they were doing is that
Sinstein's name has been cited more often than any other

vithin twentieth-century Western philosophye If a
visitor were to come from outer space in a thousand years
from now, knowing nothing of the history of mankind, :
and were to browse through the philosophical writings of
the twentieth century he would get the impression that
there was one truly greaf philosopher in that period,
namely Albert Einstein. But we all know that Einstein

was actually a mathematician and physicist, not a

philosophere Or was he?

philosophi
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ii)

not becn a mere sequence of more~cr-less mechanical answers

If so much of the intellectual history of science has been
a philosophicsl enterprise (and there is abundant evidence
for this), there should surely be a plece for revealing

this is our science curriculae The history of sclence has

to straightforward, purely technical questions-in-science;
nor is this what modern science is like. Science always has
been, =snd always will be, a creative, fallible venture into
the unknown; and one might venture the generalization that
its most enduring achievements have come from the asking of
the most risky and fundamental questions - questions which
have gone beyond the realm of empirical evidence and sufe
methode FEHow fow science teachers impart this realizatioh
to their students. It is, in my opinion, an urgent task
for historiens and philosophers of science to put the record
straight and, if possible, to get science students e
themselves to share the sense of exhilaration and of
confusion which comes with the breaking of new ground.
This.is something that I and my colleagues in the history
and philosophy of sclence try to do with the science ,tndmfﬁ
in Universiti Malaya. We have some 1500 students taking

our courses in history and philosophy of science =t any one
time; and it is our drcam that just a small percentage of

of them leave the university with food for thought about (;%
science and particularly about the 'big', the fundamentals
issues that scientists themselves have raised and, more ?fg
olten than not, have left unanswcreds ‘fé

g

lMany people, and certainly many students, are naturally
interested in asking questions about Nature which go beYO“d ‘;
any method and make light of mere cvidence.s Questions ghich 5%‘
begin with '"Why?' or 'How can we be so sure thatees?' i
arc often just such. In the final analysis, these unStion’ .h
are actually chellenges to what we teke to be 'proper y
scientific method' and 'good sciencc'e The question thed
arises of vhit to do with these questicnse. Should the
science teachcr wave them zside as being, at best,
distracting and, at worst, stupid? Many science toncher®
do exactly this, or (quite understanding) they feel they ,J
don't hove time to deal with them cven if they feel ';EJ

inclined to do soe The curriculum and the pressure o
examinations prevent theme

.1
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This dilemma can be reseclved by making a place for the
handling of such questions in the scieﬁce curriculum, by
providing a breathing space where, under minimal curriculum
and examination pressure, students and teachers can play with
theme I use the word 'play' deliberatelye .We all know how .
important play is for the intellectual development of the
very younge I believe it is still important for intellectusl
development at the secondary and tertiary levels of

cducation, and beyonds To play with an idea, to have the

leisure to turn it around and upside down, to see what makes
it tick -~ this is something that all students should be

given opportunities to do. It is something that I try to do,

as a philosopher with my science studecntse For example,
every year I ask my class to tell me what topic(s) more-or-
léss within their natural science they are really intcrested
in and would like to discuss. Last year, at the top of
their 1ict was 'The Quality of Life'. We therefore spent

two lectures looking at this topic, asking such questions

as: What does the phrase mean? How can we measure it?

Can we, as scientists, say anything espeéially worthwhile
abou’ it? aAnd what about its social and political
dimensions? My students themselves contributed enormously
to the discussions. Some of théir contributions were
flippant, but a skillful teacher can always turn a flippent
conment +o useful accounte But in the end, they all égreed
that the discussion had been worthwhile as well as just
refreshing and they requested a question on it in their
Fincls Oxaminationse.  Which they got, and on which some of

them did brilliantlye

iii, 4 third reason for providing a philosophical breatping

space in a science curriculum is that a number of issues

in naturel scicnce inevitably touch upon cur deepest

bbliefs .and valuese What we learn in science sooner or

loter comes into contact with our world-view, with our
reliqion, even with our conception of a good societys
Evolution theory comes particularly to minde Often, the
science teacher dees not have the time or the background
to deal with thisj; and consequently many students davelop
2 sort of schizophrenia with regard to their education,
treating one area as the realm of 'facts! and.'knowlcdgc'

-~/
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and another, intrinsically more interesting area as the
extra=curcicular realm of volues and beliefs and 'wh te
lifemis~all=about's This is a tragedy. It undermines so
many of our pretensions to providing educctione .nd
.unless scicnce curriculum planners and teschars meke a
deliberate effort to allow for such discussions, this

absurdity will growe

iv) A 7inal reason is that the thoughtful men and woman
eventually realizes that reason and belief cach posscos
thelr own legitimate arcas of operaticn and their owm
limitrtionse Eventually, oné has to ask questions like:
‘here does science end and belief tike over? How far can
we go with our science, or with our rationality? Is the
world of science @ separczte cone from the world of belief
and values? Do these two worlds conflict? O are they
complementary, like the two sides of one coin neither of
vhich could exist without the other? And out of all thisy ,
how docs Man emerge? These questions are amongst the most ‘

profound that can be asked, and many of our studenis do
ask them - only to be greeted with = wall of silence from
their teducators'e s

Iv,. Conclusip_r_x.

If we ore to be serious about education, and if scicnce teacher®
a.re to do something about the commonly acknowledged social sterility cond
mtellectml confinement of science curricula, a place must be made for
genuine enquiry and freedome This is not to say that science curriculc
should heve ¢ couple of howrs of anarchy per weck, uncder the pretuniious
label of 'philosophy's Raiher, students and their teachers chould have
a properly zcknoilcedged opportunity to explore scme of the fundamental
- and often sqnewl'l t indefinite issues that are entailed in this thing we
~call 'science's ‘hether we call this opportunity ‘philosophy' or soxrtett"‘l"'lg
else like 'complementory science! (which is the term used in Universiti
Malaya®) dces not renlly matter. Made proper use of, it will be an
exercise of funduméntal Importance, intellectually and educationallye
Its success, of course,-will depend upon the scricusness with which tef‘M .
and educators, ond in the long run politicians too, toke this intricate
and delicate idetl called ‘education's

ol
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Selected Biblegraphy

There is & wealth of literature in, and on, the history and

Philosophy of science, on the teaching of philoscphy, and in criticism of
Science curricula., I find it impossible to recommend any works in particular

for a recommendation should have some sort of reader in mind as well as

Some fairly specific intention. And given the nature of this conference, I

am hesitant about bcth. However, mention has been made of two universities
Where philosophy (of sciénce) and history of science are taught to science
Students; so mention of some of théir material might be in corder. The
latest course available in The Open University is called: Science and
Eéiigfz from Darwin to Einsteine There is a set of Open Unilversity texts
well as two anthologies = Coley NeGe & Hall VeMeDe, Dorwin
ources on Science and Belief, and Chant C & Fawvel J,

for this, as
o Einstein: Primary s

Darwin to Einstein: Historical studies on Science and Belief, London,
LOngnan ’ 19 80 -

In Universiti Malaya there are currently four courses in
History and Philosophy of Science for science studentse For & concise
Statement of the philoscphy behind this programme, see the anthology of
Yeading: SP 403 Felcafah Sains, Sesi 1983/84, ed. Vancc Hall, available
from the ;ggn’s Cffice, Scicnce Faculty, Updversiis WeLi%. om0

Kuala Lumpur,




