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In this book we have tried to provide a review,of the kinds of‘sc:lence)

" teaching equipment that are likely to be of mterest to organizations and"

school systems ‘that are planning to make, or to select, apparatus for
situations in which items from the main science equipment supply houses are
unsultable or unobtamable. Do oo

It is a great waste if people with similar problems and Wlth‘usable
solutiohs do not communicate with one.another. The needs of the man
.schools struggling to teach sc¢ienceé with inadequate apparatus re enor
- not.only in the volume of the item's requited but also in the su1tab1hty of

design. A shamng of ideas anda knowledge of How others areicoping with °

similar problems can bring about considerable economies of ttme effort
and money, . ’ ; .

Throughbut the world there are so’ﬁi?ﬁfty to a’hundred brganizations
working on the cle51gn “of elementary science educatior appajratus for pmmary
and lower secondary schooling. Some are fully commercial producer‘s,
others are state enterprises; .$ome are, curriculum centres, others are

‘teachers' colleges. . Phe.intention of this. book is to help spread some of their

ideas for consideration-bw. oﬂte'r orggnizations which may be able to use
them to’ a551st in the solution- of some of- therx'ﬁowrr-fproblems It is not, of
course, an exhaustnke collection; there are undoubtedly other prOJects and
ideas that are not mehhoned ‘here. - Good ideas often come from unéxpected
sources - for example ‘from toy mamhﬁéc‘mrers hippy communes or hardware
stores. In fact, the field of ideas is.so wide that this review provides little
more than a taste of what is going on, together with some photographs, .
comments,fand an indication of some sour'c:es of further information.

In order to pI‘OV'Lde continuing a551stance to developmg countrles the .
Commonwealth Secretariat will be’ very pleased to receive further’detaﬂs

" and up-to-daté information about tow cost, locally produced school science

equipment and the orgamzanons producmg ite o ° L »

a

’
T R ‘ " “Keith Warren -
N R ' ' — . ) ’Nbrmml 'K. _LOW:e s ’ o
p ' . . Mavy .o
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Note: Anyone mshmg to purchase any of the books hstedggln thls pub11cat1on

is-advised to order them direct from the publisher only if they cannot be
obtained by a bookseller. - : e
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Section1 'Food‘:fbrTho.tjgrﬂf*ji'_”_ﬂﬁ . . \‘

“CQNFERENCES ON THE PRODUCTION OF LOC L APPARATUS ﬁ

There have been several conferences on the productlon of teachmg equipment
- sometimes specifically on science but sometimes more general - “and the

subject is frequently discussed at other conferences.

As can be seen from

the reports, there is a great similarity about most of them, T
one gets is that-they are often seen by the organizersas le€tu

ression
pre'sentatlons N

by foreign specialists who indicate that they have identified the local pro-

§

e Development (DSE).

blems and know how.to 1mp1ement the sBlutions. While this is valuable on
technical matters of’a certain sort, surely the job of a forelgn specialistis to .- -~
act more in a consultant capaeity - that is, to lead his 'clients' to identify.and - —
" to define the problems for themselves. In the case of providin,

teaching apparatys for schools, the problgms are not as obvi
to solve as they have generall_v seemed 10 be - as the m y'fai

res witness.
S1m11ar1y, the resolutions passed by many. co\nferences have a na1£dir.~
There are rarely any operational proposals - no timings, allocations,
responsibﬂities,;ﬂows; nor is there any attempt at scheduling. Though the
lecturers may have referred to "objectives' in,educational discussions ER
during the conference, the flna}/resoluneﬁe’{eveal that they know little of the T
‘way a systemof ob]ectlves/rs ‘written for the schedulfng of activities in real
lifes TFhey have borrowed a jargon but not understood it, Perhaps if a
bu:smessman from the locality were to be presént at all clkznferences on the -

producuon of teachmg equ1 ment, a more practlcal result be achieved.

Y
~

“Imay be useful hev’é ] 1st some of the conferences, seminars, Workshops
and courses which havé laken place and which were directly or indirectly”
concerned with the design and production of school science apparatus. '

At RECSAM, 'Penang;there was '"Production of Low-cost Teachmg
‘Materials for Prlmary Level Science and Mathema- cs' in October 1973.
This was jointly sponsored by the South-East Asiar Ministers of Education
Organization (SEAMEO) and the German Foundatlo, for Inter'natlonal

S

: : e K

There was a Regmnal Conference on "Problems of the. PI”OH‘LO'I:LOH and IR
Production of Teaching Materials in South-East A31a‘, also .sponsored. by ‘
-SEAMEO and DSE, in October 1972 in Singapore. - This was organized by .

the SEAMEO Reglonal Centre for Educanonal Innovation and Teqhnology
: (INNOTECH) e : . - L
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" Food for thought | ; v ‘ o \

Aspects of apparatus needs are covered in the book 'Science Education in
Africa' (1), which is a report -of the sixth Levershulme Inter-University
Conferdhce in Africa held at the University of Malawi in March 1968¢ There
is a section on 'Science Teachmg Equipment, Materials and Facilities' in
'Planning for Integrated Science Education in Africa' (2), which is the
report of a Workshop-for Science Education Programme Planners in English-
speaking African countries held at Ibadan, Nigeria in September 1971,

There was a& Regional Seminar on School. Sc1ence Equipment in New Delhi in
December 1972. The final report is published by UNESCO Regional | Offme .
for Education in Asia, Bangkok, 1973. ‘ e .

There was a coyrsé at RECSAM in fune 1973 on 'The Development of
Primary Science ARparatus'., It was the second of its kind and it aimed at
training some key educators 1n the theory and practice of apparatus pro- -
duction in thejr:countries and at developing some prototypes.; There is-a -
“report (August 1973) and a-description of the prototypes, with photographs, _
in a 50-page booklet ('Collection of Assignments by Participants®of RME-1 |
(1973) Course"). It would serve as a model for similar courses which other
production units might like to consider.
D Science Education in Africa (Gilbert and Lovegrove).

& published by Heinemann Educational Books Limited, .

48 Charles Street; London W1X 8AH,England. = ‘

(2) . Planmﬂb for Integrated Science in Afr1c.a ' ) ] .
. pliblished: by UNESCO, 7 place de Fontenoy, 7576)0 Pams, S
France, " . - '

EUROPEAN PRODUCTION FOR SCHOOLS IN AFRICA, ASIA AND LATIN
AMERICA

R

1l -

A number of European firms are aiming at markets for school science
apparatys in Africa, Latin America and Asia, Most, of course, hope to
selt-their Home style of ;ﬁ:oduct but a few are attemptmg to design realisti-
cally for the situation, seeing their long-term advantage in doing so. '
Their very reasonable hope is that if they come to know the real needs of -

the market by struggling with it at first-hand during the development stages

of such educational schemes as are now beginning to get under way, and if ’

the market gets to know thiem in these early stages, they: will be of greater e
commercial advantage and value to their customers than they will- 1fjh/y/ 4
come in later. : o

N ///' 4

__Itis & hlgh msk Venture. Inter’nanonal agenc1es/w1fH an interest in the
presence of satisfactory equipment in new currietla could/ very helpfully
collect and make available publicly a grea:f[“/deal of information and advice | .
which could assist such firms. There are, of course, difficulties in this

but probably they could be over‘come. -

Cor'nelsen Velhagen and K1a51ng of Bérlin have profluced a number.of
kits of Con51derab1e interest to primary schools wanting a collection of items
dealing-with-a smgle subject such agsWeather or Heat., Photogra:ph“l"shows

~one of the more complicated kits - a class kit for eighteen pairs of children.
"Educationists in New Delhi and teachefs in Calcutta who were shown the CVK
kits made certain criticisms: that they were bulkily packed; that though they -

[
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incorporated some good points (liké the mounting of thermometers for pupils in
a particularly neat way in a meta] angle) they were in some respects flimsy;
that a kit needs an accompanying text in the appropriate language; and that
the price was totally out of reach of most schools in a developing country.’

+
s Ee3

The German Foundation for Internationyl Developfent (DSE) arranged a
conference.(Calcutta,. September 1973) at which teachers, educationists,
apparatus designers, and so on, from all over India, had a look ht science
and mathematics teaching kits produced in Germany. The intention'Was tp
see whether the kits themselves, or modifications or ideas from them, were .
useful in the Indian classroom. The conference members actually used the
‘kits with schoo! pupils from a local bustee (Slum) in the mornings over two
weeks, sitting on the floor, each withsseme half dozén children, Tha
resulting, reports, “though- not edited”and published, are detailed and valuable, -
This real attémpt at testing European materials in Asian classrooms had
_several laims: - to educate-local teachers and designers as to what materials .-
exist; jJo demoipstrate to distant-manufacturers how their products fit into
the Indian contéxt;” and to indicateto the international-organization whether
they are on the track of a process to help, Asian children, local production .
and European manufacturers. The impresgion at the conference.was that . ~ -
this-is an encrmously valuable process which many international agencies
should copy. What made this particular one successful was an informality -
which allowed truth to' come out, properly-based analyses to be made (stjll =~
unpublished possibly because of the informality) and the fact that people were
actually influenced, not merély informed. The kits have since been ‘sent '
around India as an exhibition, . “ g T '

L]

. b . ) I .
~  Durifg'discussions about kits in New Delhi and Calcutta, one point ardse
that is of importance to designers of apparatus = the idea of kits rather than-
individual items was warmly welcomed. Indeed at Delhi UNICEF waz¢
to put its supplies into kits. A pre-selected collection is usually gratefully
seized on by those who-otheTwise would have to make their own selection._
Most people at the New Delhi conference avermed that some dreadfully poor
selections and omissions were commonly.perpetrated by administrators or by
sincere but ingxpert or rushed officials. There was a strong feeling in o
favour of kits because of this great risk; the possibility that a ready-made - - .
kit might contain an inappropriate selectiont seemed to be less febdred. Of.
course, in practice it is unlikely that anyone would consider attempting-a
totally international kit for a wide range of'levels, Nevertheless, large .
manufacturers do need to bear in mind that a grade 8 level kit for a Bengal 4 :
village is unlikely to" be appropriate for, say, the same grade in a Mexican '
. city schoel. How it would need to differ is a matter for research in the
locality, : - - "

: : I - ) .

That some kind.f warning is necessary, however, is evident from the '
proposal of a:European firm to market, in countries poor in school apparatus,.
a large, expensive universal science teaching kit - photographs 2'and 3. .
Though handsqme’ and excellenfly designed for Europe, several factors.-put it .
right out of consideration:’ fof instance, the irreplaceability of its multi-use "
parts; the need for access to\eome repair skill and facilitiesy the fact'that ~
it does not fit a'local syllabus and needs local-language software and an
‘optimistically well tgained-teacher; and its general air of sophistication,
* The international organizations can already blushingly tell us of the many
European science kits standing unused on shelves.in Nepal, Indonesia,
Jamaica.... e e
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" A further advantage of a kit is that it can have a box which serves as the
store-cupboard for the items in the classroom. Most classrooms, certainly
in primary schools, have no storage space at all. The NCERT kit has a
metal case which can lock with a padlock - - photographs 6 and/7. When
making new designs, production units will need to bear in m)/&d this lack of
storage space or their apparatus will not last a year. (Thgugh what they can,
do to cater for those schools in Vietnam without roof or w;’ﬂls, or those in
Malaysia which are occaswnally entirely submerged by w/ater, is not so easy

© to dec1de )

APPARATUS FOR THE FEW OR "FHE MANY . ‘ _ . % s
- i e YT raa
% If ninety-nine per.cent of the school pqpulanon are not going to be academic
scientists, it might be expected that only one per cent of the apparatus manu-
factured for school science (in a‘country where manufacture must not be - "*" ‘
wasted because of its difficulty) would be of the convennonal standard type.’
Supmsmgly the opposite is usually found to-be more nedrly the case. Con-
sequently the majority of the children are starved,of relevant practical i
scientific experience; This grossly undemocratic practice comes about for
three reasons: a policy of eh‘usrg (usually not expressed); a tradition from
the days when science teaching wgs.given only in superior secondary schools - .
*.(or, in the case of a country newly undertaking science teaching,. by accept-
ing advice from people in whom that tradition was mgramed), ~OT a behef
that low level science needs no’ apparatus.
. : This review does not cortain much primary school sc1enc:enipparatus made -
‘outside Europe and the USA because there is good justification for supposulg
y that"in the early primary school very little manufactured apparatus (apart .~
from scissors, containers, string, rulers, and a balance) is needed. Itis
actually better for the pupils to m sunple things with their own hands.
Such apolicy remains a good one for the later primary and early secondary
school, -but in a much smaller part, Children cannot make flash lamp bulbs,
-or reasonably good welghmg deviges, Qr the 'clip together' blocks they need o
for number theory. Ten stones Or a handful of maize seeds are just not T
suitable, o

- - ‘ ) ‘ ‘— ’ - " . 3 TT‘
M DESIGN FOR THE SITUATION . ‘

If there were a record of attempts to get suitable science teaching apparatus
, used in schools, it would show a:great proportion of failure and waste of
money. Only too often dusty piles of unused apparatus at the backs of cup- -
boards, bills at the headquarters of an international organization, perhaps a
bland report or two written near the end of a project - and untaught children.
- make up the only sad record. - B : . »

- #

Yet most science teachlng equ1pment ‘has been excellently made. It i's
strong; its joints work freely; everything fits together properly; it does
not leak; itis well finished, In proper hands it can demonstrate exactly
what it has been made to demonstrate. Usually it.is wellnigh perfect except
in one very important respect.- it is not usable in the situation into which it
has been put, It lies totally ineffective on a shelf. Nohody checked whether
the teachers could and would use it, and it was found too late that they could
not or-would not, It is 1rrespon51b1e on the part of the de51gner to bla_me the

4
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 teachers for this. The de51gner of a dam must first study the site on Wthh

‘the dam is to be built. Should the dam fail, the designer cannot escape °
responsibility by asserting that the design was good but the earth on which it

was, built was not suitable. It is in this sense that the failure of a science

apparatus project can be attributed to poor design, ‘The reasons are

usually clear and. dlscoverable. X .

Much of the apparatus in this review is excellent in many ways, though it
may not be well-designed in its most important aspect - its real 8u1tab111ty
for the teacher, the children and the cla,ssroom situation in which it is to be
used (see photographs .4 and D). The’ primary job of the apparatus designer
is therefore to watch the«operatlon of some”examples of his proposed appara-

tus in a genuinely average class; unchsturtged by his presence. To find a S
, . berson with the necessary.empathy and aglity for.this task is net: easy, but =~ |
the ability to do:such research.is essen - The natural ch01ce, pattic- ’

ularly for a primary sc'hool, is pro’bz;,hv"lyJ a woman, She must als‘o hdave good e
mechamcal de51gn ab1hty or work with someone. who has. . e

=
T ’ e, 7

These paragraphs are 1ntended as a w;tfnmg agamst an ‘eaSy mlsuse of .
this review, L

® . o »

COl\VE\‘TIONAL VERSUS NEW ‘B‘ESI‘GNS

Some apparatus makers see their job as reproduding conventwnal American
or-European items; for example, the commercial manufacturers in Ambala, e
India. They are supply1ng the needs of &chools Wthh work from essentlal ly
pre-1960 texts. v

In the 1 s however, choo”l texts and apparatus. began to change rapldly
in countrigs with sophisticated school science systems, The change dame =
first in secondary then in primary schools. At the same time countfies with- e
‘ouf much tradition for teaching scie d&e with apparatus were changing to new ‘
curricula, etimes these demand@d new styles of apparatus. For : B

~ instance, UNE?CO helped-initiate curricula in Africa. which needed the '

Enghsha'Nufﬁeld' equipment, The Nuffield system nedded complete class

sets of items, but countries,found they could notfford the apparatus, parti- -

_cularly if it ‘was to be purchased with foreign currency. They therefore ‘

“considered local construction of one sort or another - such as teachers' do- |

it-yourself construction, science centered protoytpe making, and teachers'

college small- scale productlon units. (Full-scale local manufacture as heen
talke of in several conferences but rarely undertaken,) In most cases The

‘aim seems to have been to copy existing items. The result has been massive |
“wooden ticker-tape timers and bamboo test-tube racks - simple copies in -

local material of new-style and old-style items - in bagches of 100 or less.

That teachers in general have little time or ab111ty to construct these thmgs |
has been a major problem. ‘ , "#’

‘The Science Education ; programme for A_fnca has had a differént method ﬁ <
- for primary school teaching., It uses common objects such as grass, bamboo, .. b
automobile tyres, and cooking pots which the children manipulate for them- oy
selves and do their own construction as part of the lessons (see photographs’ % .-
16, 17, 18). This method needs its own special texts. Other projects, “for
example F w{BE'@fm Brazil, have created entirely newly-designed apparatus
and their owh system, They manufacture (and seem.to be commercmlly

i




* - apparatus will be sultable, more or less, ‘even if it is a bit pedestnan to the

Fo’od for thought i

successful with) some fifty pocket-sized packs of very simpl'e experimentai
kits with small accompanying books and a larger text (see photograph 58).

Most school systems in the world work with conventional apparatus and
do not envisage much change within the next ten years. Their need, pre-
sumably, is for such equipment. Most of those secondary schools that
teach science with apparatus in ‘Britain, Thailand and Colombia, for
example, use types of equipment hardly different from that used in-a German.
secondary school in 1900 By far the largest proportion of the science ) i
apparatus manufactured in the USA, India, or in the mewly- started produc-
tion unit in Burma, is of the ordmary, standalxd old-fashioned kmd In
great part, this is quite natural. Standard academlc physms is the same
the world over and, if this is to be taught 1n the secondary sc¢hools, the same -

eyes of a technologically highly- developed countr'y. Copmputers, qulck fit
apparatus and photographic¢.microscopy are hoy mher‘enﬂy supemor “for L
teaching: the academic stream of the secondary.school'in'a less technically - ¢x
advanced country is as well provided for with shdé rules test tubes and i 78

magmhers - \ o
B e
DESIGNING VERSUS COPYING S o7

There is ample evidence that many so- called desxgners are merely copylsts
who have opened another manufacturer's catalogde and made what they saw
there. This can be futile., Many educationdl analysts believe that though
the introduction of a piece of machinery or.a new technique into an educa-
tional system may seem stralghtforward, it can have deep social, religious
- and political effects (through-an inevitable process of contingent texts, )
_ training and-otker influences). Thus the British-hawve’introduced 1nte11ectua1

elitism with their school apparatus into some countries, and the Americans
have introduced a questioning of parental and rehglous authority as a con-
comitant of their: approach to science,

£ -~ ‘

In most countries mechanics are social engineers, whether.they know it
or not. They should therefore beware of copying Japanese, Eurgpean or
Brazilian items without due thought. When any of the items in this rev1ew
are being considered this warning should be borne in mind. They are pre-
sented here not for copying, but as an encouragement to designers to be
inventive and to make their own modifications’to meet the needs of the
teachers and chlldren w1th whom they are spec1a11y concerned.

v

CURRICULUM/AFPARATUS LIAISON

Collaboration between curriculum designers and apparatus designérs/should
be very close. A sequencé of experiments which an apparatus de¢signer may
have discovered to be possible, given the manufacturing capabilities which he
knows 6f, might well be a uséful suggestion to incorporate in the curriculum,
~ On the other hand, an activity which an apparatus designer.knows cannot be
instrumented in the given situation will have to be modified if the curriculum
designer wants it to be done pracucally. 4 There are numerous similar
situations where collaboration is necessary. A much larger general question
wh;Lch has to be settled between the two designers is which expériments are
for demonstration by the teacher and which are to be done by the pupilsi:-

v

6
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, Liaison and'planning .-

Most0f the apparatus in this review would not fit most textbooks: one or
the other would need to be modified, for the text and its pictures must be
compatible with the apparatus. Cases have been known of apparatus being
manuUfactured without the makers knowing what text or curriculum it was to
be used with. " Frequently, too, textbooks are written without the required
apparatus being available. Poor planning of this kind is.particularly
apparent in countries where there is no wide and varied supply of apparatus
and texts, And the children suffer. o —

N

THE NEED FOR SYSTEMATIC OVERALL PLANNING

Rather distant from the task of this booklet, seen as a review of apparatus,
are two important aspects of apparatus production: organization, and .
financing. : : T
. —~ .
. Many production units are conceived without a clear policy, particularly . ‘
if they are set up by an international bilateral organization, The danger is -
that a project propogal is made out in rather general terms and is funded
without an analysis of the "market' being undertaken. The market is the -
school system whose needs (by reference to curriculum and ministry policy)
are presumably fairly easily assessable. No estimation of production flow,
costing, permitted amortization of ‘capital, and so on, is undertaKen. It is
unclear what the long-te perational problems are, who the imported
machinery belongs to, and fWho is responsible gr‘, servicing, No analysis is
undertaken of the whole system into which.the:productipn unit fits. Items for :
production are selected-ad hoc, and.offen the ofganizations concerned do riot |
" know whether they are making prototypes, pilot batches or are mass produ- =~ |
cings” Consequently things are likely to go wrong, and when they do itis
difficult to see what the error was ahd how to avoid it next timé. There may ;
even be no contingency plans to meet the present difficulty. -The inter- - i~
national organization may be hoping that the unit will eventually become self-
supporting, while local government - perhaps by failing to:provide counter-
part staff to take over from foreign expertd - may not be contributing to this
aim. The ministry may, by mere lack of understanding, permit the unitto be -
elitist in its production (in the sense described earlier) in opposition to .
the government's educational policy. As a résult of this lack of systematic
planning, enterprises may founder altogether.; o
As far as the workers and advisers are concerned, the reasons are .
understandable and forgivable, It is less easy to-forgive the higher
echelons. Planning is their reason fgr existence. :
: : [ o . g
A further moral for the us€ of this booklet is obvious. The ideas to be
found here.afe often in the natyre of single bright ideas. They are useless

/// .5 s
- %

"

unless they enter as™part of a system.
PROFIT-MAKING AND NON PROFIT-MAKING PROD’UCTIONlUNI‘TSi

Some economists divide all human enterprises into a mere two categories:
' those which make profits and those which educate. It is necessary for any
‘ organization which wishes to get sciénce equipment uséd in schools to

- decide in which category its intentiopsdte. N

- " x N N -

DO N . . . :
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Food for thought i

If a producing factor'y is set up in a country which permits private gnter-

Lo ndmnr vaalrac o e fE+ Fav tha Aavwmioar +h Aate i a

pr'lse, and if that factory maKkes a real profit ior the owners, there is a
strong likelihood that it will continue to exist and to supply science appara-
tus. The managers are likely to respond to market demands quite sensi-
tively since their income depends on it. If, however, the factoryis an
educational enterprise making a financial 1055, its continued existence de-
pends on an external budget. In this case its educational effectiveness de-
- “‘"”""pén‘dﬁ\gn planning accord1115 to external criteria, such as researched needs
of the"classroom. The educational effectiveness can be zero as easily as
can financial profit. The physical existence of a unit in these circumstances
is assured as far, into the future as’the certainty of a budget. If the unitis
small and the funds are directly from ministry of education ‘sources, the

: . certainty may be one year or less. This is parncularly likely when the umt
is isolated from some kind of mother-body, but if it is within, sav, a
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teachers college, it is likely to have a much longer lasting budget.
. If the funds are from some other agency, “the intention will usually be to
get the unit going and then for the government to take it over (assuming it is ;
a non=profit making unit). This has happened in Burma. Alternatively the ‘

¢

unit may be set up ta demonstrate possibilities, processes, costing, and so
on, to local (small-scale) industry. The intention to make it really profit-
able is rare; though this is intended for the unit in*Sri Lanka and it has
actually occurred with FUNBEC in Brazil.
INTEGRATION OF THE UNIT INTO Tr}fI‘EquUNTRY'S SYSTEM

The risk, of course, with any size of productmn unit is that it may absorb
Jfunds over a long period while having only. a small or insignificant effect on
actual classroom practice. It may have excellent ideas and produce some
useful items but unless it is well-designed as part of the system into which
it must fit - that is, into the educational set-up of the minisgry., the social

reality of the classroom, the commercial environment, and 5o on - 1ts effect-
will' almost certainly be merely local. - N

4 Any relatively modest enterprise 1ntended to help to get yparatus, mto
schools would therefore be well advised to avoid any risk ot‘%solaﬂon from

the system., Quite apart from what this means in terms of pla_nnmg , it pro- :

bably means that the effort should go into an existing institution, such as a

teachers' college or a science or curriculum centre. There is also a good

chance that this will decrease certain overhead and capital costs, Space

and skill will be at premium but almost certainly there will be the access to  *

valuable informal knowledge and existing channels through which to feed out -

/i/n.femmauon and apparatus. Isolation and fragmentation are likely to be
1neffect1ve. ' R

. . ) . * l
- -
SUITING THE APPARATUS TO THE CHILDREN .
- There are other considerations besides those of managément, organization
. - and item design. A major one is curriculum, and as the apparatus;designers

.and curriculum designers are both parts of the design system, they“should .
work closely together. In doing so they should be aware of the profound SR
effect their work will have on the whole society. There is a big move, parti- - &
cularly among the younger engmeers of Britain and the USA, towards social :



say, is: 'Children Solve Problems" (10).

Sg¢ience and society |

responsibility for the use and potential of the'equipment they make. In an
equipment production unit in a poor country there should.be (agl increas-
ingly these days, there is) someone who understands thé*arguments pre-
sented in such publications as: 'Pedagogy of the Oppressed’ by Paulo
Freire (1); 'One Hundred Countries, Two Billion People' by Robert
McNamara (2); 'The Wretched of the Earth' by Franz Fanon (3);
'Education in Rural Areas' {4); Charles Silberman's 'Crisis in the
Classroom' (5); 'Modernizing Peasant Secieties' by Guy Hunter,(6); 'The
Age of Discontinuity' by Peter F. Drucker (7); and the monthly 'New
Internationalist® (8). '

A review of much relevant literature up to 1969 is '"Preparation of the
Child for Modernization' (9), a very helpful working paper constituting a
report on a study by the UN Research Institute for Sociat Development. It
dives brief comments on original papers (which it lists) concerning develo-
ping countries, children's problems, abilities, experiences, intellectual
development, traditions, and so on, under various headings. All are of
oreat interestto,a school science apparatus designer, being such matters
as: childhood experiences in technological and non-technological environ-
ments;” living and learning; conditions of children; skills and intellectual -
requirements of modern technological activity; the use of tools by children
in what it calls '"traditional' environments; two-dimensional representations
ol reality; absence of technical words in a traditional environment;
scientific thinking and development; transfer of traditional physical capa-
cities to modern tasks; formal and informgl “training of the pre-school
child; the penalization. of children's questions by parents; the use of toys
and games and household objects for play, and so on, Much of the biblio- .
graphy is on Africa. The review points out how little is really known and
how little research has been done. More may be available now thdt a .
number of child development institutes have been established, such as .the

one initiated by UNESCO beside: Prasarnmitr College in Bangkok., e

An unusual and valuable beok which-demon’strates how yclever‘cl_r‘l_ildr"‘en
are if they-are allowed to solve problems in their own way, particularly

‘when adults sympathetically attempt to understand the elements of what the’

child - lacking appropriate terminology and wide experience - is trying to

1

(1) Pedagogy of the Oppressed ‘(Fréiré) ' -~

. published by Sheed and Ward Limited, 33 Maiden Lane, ' !
London W.C.2,, England. ' -, ‘

o, .
(2) One Hundred Countries, Two Billion PeopleX@i\Dimensions
"~ of Development (McNamara) ‘ ’
published by Praeger Publications, 111 Fourth Avenue,

New* York, N.Y.10003, USA. ’ .

(3). The Wretched of the Earth (Fanon) - .
published by Penguin Books, Harmondsworth, Middlesex,

o England. W\ , . -
4 Education in Rural“ATeas: Report of the Commonwealth

Conference on Education, Ghana 1970 : , ‘
published }by the Commonwealth Secretariat, Marlborough
House, P4dll Mall, London SW1Y 5HX, England.

s
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&) Crisis in the Classroom (Silberman) | o
published by-Random House, 201 E. 50th Street, New York,
N.Y.10022, USA, ' . '

(6) Modernizing Peasant Societies: Comparative Study in
Asia and Africa . A -
“published for-the Institute of Race Relations by Oxford |
University Press, Ely House, 37 Dover Streect, London
W1X 4AH, England. '

N The Age of Discontinuity (Drucker) . . -
‘ published by Heinemann Educational Books Limited, "\
48 Charles Street, London W1X 8AH, England.
(&) New Internationalist g‘monthly) ‘ ;
published by Research Publications Services Limited,
Victoria Hall, Greenwich, London SE10 ORF, England. -

) Preparation of the Child for M odernization-(Mandl) )
. published by UNRISD, UN Paldis des Nations, Geneva, - .
Switzerland. : N N
(10) Children Solve Problems (de Bono)
published by Penguin Education, Harmondswoftth,
Middlesex, England. ' .

=

" THE USE OF TOYS AND DOMESTIC OBJECTS

Something which teachers have always done to some extent is to use common
objects and toys to illustrate scientific principles. Several apparatus
projects throughout the world have used this principle too, It is possible to
avoid spécial manufacture if there is an object already available within the
country which can illustrate a concept, or replace a chemistry beaker, and
so on. Indeed, it may be an educational advantage te-use an object which'the
children recognize rather than a foreign-lgoking object remote from their -
experience. Cheap plastic roller skates may replace a special dynamics
trolley; a local flute may serve as a source of sound much bettertthan a-
tuning fork; even a mouse-trapmay serve to teach several ideas about
mechanics., Of course, these will need testing by childrer and by teachers
as well as from the economic point of view, : IR '

. For jtea_tchiﬁg' a whole range of projec'ﬁfe mechanicsé a toy in England
called a 'flikball' - which flings a pierced ball off a stick - is remarkably

versatile., Many electrical items are’ obtainable, as wholes or as parts,.

from quite $mall hardware stores, radio shops or garages. Examples are
torch bulbs, rectifiers, and power supplies bought as battery charges.
Bicycles are a prolific source of material for experiment., (Photographs 8 -

12 illustrate some of the things mentioned so far.) Objécts of use in teaching
~may not only be found but modified, or’assembled from parts, or . wholly con-

structed, These processes may be undertaken by pupils or teachers, local'

craftsmen or a central manufacturing concern. The practical limits are set
by local conditions. : o -

B _
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Toys which exist in many cultures ‘ma?/

, : 5 be more suitable ped agc\)gically},’
culturally and mechanically for helping ¢

vildren to understand science than

specifically manufactured educational apparatus. For example, the Indian
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Toys and games

NCERT primary science kit contains a large plastic wind dlrec;tLon
indicator. This is expensive to make, occupies a lot of spacé in the small
cabinet, points upwind which confuses the children, and, to make things -
even more difficult, has a base to stand on a table 1nstead of a hand-grip to
suggest its being held high outside. In fact it is unnecessary to have a
specially constructed wind vane in India since children there commonly fly
flags, pennants and kités, all of which indicate wind direction. Moreover,  + ~~~
before launching a kite the young boy usually throws up some dust to see
which way it drifts. From this he gets not only an 1na1cauon of the wind =~
_direction béft/an estimation of wind speed as well. -

) "*’fs: %‘L}

Thus it will be wise for apparatus production units to 1nvesngate 18cal
toys and games so as to avoid unnecessary manufacture,

=
’

GAMIES AS TEACHING APPARATUS

" The différence between gamtes and toys is that games are competitive and
operate with symbols while toys represent real things for individual play.
Although a.number of games are claimed by their makers to be educational,
lew-of them really teach much of significance. However, there are some
20od ones, and production units might like to consider them. Invicts .
Plastics (1) make several which teach elements of logic and mathematics,
Ome which develops children's sense of 'strategy and gives much enjoyment is
called 'Master Mind®, This is a simply manufactured device (pegs and peg
board) and a model of what can be done,” Of course, ‘such games should not.
Le copied too closely; all countries have their own idiom in games and this
'should be incorporated in the design of educational games if they are to
work effectively (see photograph 15)

\‘owadavs management training in industry makes use of games to
simulate real situations, There is no reason why this should not be done in
schools, though there is always a risk that it will make a subject theoretical

‘instead of practical. It is of obvious use in non-formal education to teach
about social matters and it is-also applicable to subjects such as health,
family planning, agriculture and similar topics which involve both science
and social matters. A very interestihg project which approaches this

areca is the '"Ecuador non-formal education ‘project', being aided By the
Centre of International Education, Massachusetts (2) Photographs 13 and
14 show a gamé-board and some cards from a Monopoly-like game from the L
project. The games aré not manufactured but are madé by those. who want to .,
use them; they are made to simulate’the 1ocal situation about WhICh partici-
pants, want to learn. :

(1) Invicta Plastics, Oadby, Leicester,.Engla“md. -

(2)  Centre of International Education (School of Education), B

: University of Massachusetts, Amherst, Massachusetts 01002, "
USA. . '

£

. DESI(J\'L\]L{%OR THE TEACHERS‘ ABILITIES - TEACHERS' GUIDES

&

To help the teacher and, the children to use apparatus, a gulde of some sor't
is necessary, Most textbooks assume that the teacher can assemble and use’
S /o B '
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-t .
equipment;~although in fact most teachers cannot. Teachers'-courses may
endeavour to provide the necessary training but it is as hard for the average
teacher to learn to handle science teaching apparatus satisfactorily as it is -
for the average person to ledarn to play the piano. If the apparatus designer
discovers - and it.is.an important part of his job to research this aspect -
that not more than half the teaching population will be able to use his pro-
posed new’apparatds in the next ten years, he must realistically plan for -
that fact. ' A o R

' Probably no one knows how much or how well a teacher will use a guide"
book, Commor sense suggests that a small book is ‘more likely to be read
than a big one and that pictures are better than words. In many countries '
photographs are much more understandable than diagrams. Some examples
of guide pages have been included to show some of the 'software' that '
apparatus makers put out with certain kits. It is certainly more the task of
the apparatus designer than the textbook writer to describe the practical -
use of his apparatus. Often it is quite small matters which puzzle a teacher
who is unpractised at handliig physical apparatus and, naturally, any
unusual aspects of design need explaining fully. g S

L%

-
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TAKING ACCOUNT OF AVAILABLE/MATERIALS AND OF PREJUDICES:
This review attempts fg‘é'search out new ideas in ‘methods of production. An .
important one to consider is the use of readily available materials for pro- °
duction whereve# possible. For instance, the use of commor mild steel I
stock sizes, half-inch iron piping, and so on, instead of special materials, . = .
will bring great advantages to the producer who must otherwise import stock
or use skilled operators on expensive milling machines. | -Though this kind of
designing is now common in industry, it is unfortunately less widespread = .

among science teaching apparatus production units, Allied to it is the art of -

v not over- specifying (for instance, on accuracy or surface finish). :

A disadvantage of modlfymg an.engineering specification to suit available . @]
machinery and skills is that it does tend to give the manufactured item an = .
unusual, simple or even ¢rude appearance. Though this may make an item
less acgeptable in the eyes of a country's educational officials:and second®
ary school teachers, it rarely influences primary teachers and never -
affects their pupils. However, if prejudice exists it must bediscovered and
taken into account in designing the system. e T T

o

KITS AND STORAGE BOXES

Much locally-produced apparatus is conceived as a kit to suit a currigulum,

It is a ready-made collection for presentation to a téachér and often fits in

with a text. Sometimes it is a collection of items for'a particular teaching

topic of very limited extent - such asa clip-together style of microscope or -

electric motor, or a little'set of chemicals and test tubes together with a

. booklet for discovering pollution in streams. It may even comprise a whole

. set of items for several years' experiments or a complete primary science
course (for téacher demonstration) in one box. Since teachers’ _storage pro-

blems need to be thought of, ideas for solutions are worth'; There at

not many solutions in this review, ' = . = Sl
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‘booklets are''Safeguards in the School Laboratpry (D, and Sa_fety in®

. study for science laboratery technicians is the City and Guilds. of London - o

. (D Personnel Selection and Tra1n1ng (Golstem)

~areas and shanty towns and which lack funds for: apparatus and.

~is implied - such as a ‘hammer and wu'e ]ob by an 1t1‘ e

- =7 ! ) !
L7 N . . s

" -Safety and staff selection

SAFETY : S
Producuon units and éthers concerned with puttlng into schools apparatus _
with which teachers and children could have accidents, might consider their
responsibility for providing suitable advice on acc1dent preventton. Useful

A)

Sc1ence Laboratomes (2).

(1) Safeguards in the School Laboratory ‘
published for the Association for Science Educatlon by
Joh# Murray Limited, 50 Albemarle Street, London’
W1X 4BD, -England.

(2) Safety in Science Laboratomes - DES Safety Semes No. 2 R
published by H,M,S,0., Head Office, Atlantic House , S

L LALL JLEAL slVig~sg ey LT N ULLINRK g LhuiduidliNe LL a\_, .

Holborn V;aduct, London E,C.1., England.

WORKSHOP STAFF SELECTION“‘“
Selectlng the nght workers for the various jobs in a workshop is very s ,
important, and production units may find some of the publications of the .. "
International Labour Office of help to them in undertaking the task (. A
review of available tests (which might suggest some equivalent home-made .
versions to the selection staff at, production units) is 'P ersonnel Selectlon
and Training' by R. Goldsteln of the ILO (23 .
The trained science laboratory techn1c1an is invaluable in the school
equipment production and development un1t The appropriate course of

Institute Coursg 735 Parts 1, 2 and: 3. Advice on the availability and tram—
ing, of such perrsonnel c¢an bel obtalned from the Instltute of Sc1ence o

Technology (3) '; - o / N N |
() ILO Pyblications, Sales Servicé, 1211:Geneva 22, |
T , Smtzerland , ERE

oo

a mimeographed book produced for the ]amalca Natlonal
Industrial Vocational Training Programme (Kihgston: 1973),

. "available through the Ministry of Labour and Employment
112 East Street, K1ngston ]amalca, We=st Indies.  *

(3)- . Institute of Science Technolpgy, 345 Grgys Inn Road / .
London WClX 8PX England e L R

Apparatus should obvmusly be deSIgned m ;such ‘al way that it can’ be‘ kept 111
working order. For primary schools which are malnly located i :

repair any possible breakage needs to be. e‘@place le or repairal
There is plenty of glib reference to local repair bu Iijttle tealizat

graphﬁ) It is the de51gner's j¢
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~have grqyn up. -

the classroom." -

INFORMATION NEEDED BY COMMERCIAL FIRMS -

. The initiative towards producing sets of items, or indeed individual items,

to fit curriculum developments need not come only from government
ministrie$ or educational agencies. In many countries it will seem appro-

priate for production to be undertaken by private enterprise. Even if they

are not themselves the originators, it seems essential that (where the form
of gévernment permits) commercial firms should eventually undertake pro-

' duction and marketing. ' If a product is viable, they will undertake it and

thereby provide an assurénce that production is likely to.continue, - For this
reason potential manufacturing firms should have early access to as gom-.
plete a range of information as they need for their planning - from clear :
help with teachérs' apparatus guide publication to firm offtake numbers for
items over the next few years, This is especially necessary with kits - and

. it is largely with kits, in one form ot another, that most production units

will be concerned.
This is an ared in which the international organizations could and should
help. To what extent, at present, do production units who are contracting

- for production with other firms, "let those firms know what is to Rappen in

the futug“e, or try to draw them into the marketing procedures in any way?
If this is not done, an international organization that conceives and nouri-
shes a new enterprige will find itself holding a baby that should long ago

n

UNWISE\@RETICENCE’ OF AID RECIPIENTS
External aid, through bilateral or multi-lateral arrangements, is, of course,
often given to production units: sfor example, UN aid to Sri Lanka and
Nigeria; German aid to RECSAM*; Japanese aid to South Vietnam.
Naturally the organizations receiving this aid are grateful. At times, per-
haps, their gratitude disinclines them to make useful criticisms lest they be -

- misconstrued. This may be compounded by a somewhat insensitive donatinir\

agency which, without having really taken the trouble to understand the re
needs of the situation, assumes that what it gives is certain to be useful. It
may accept unsuitable advice; it may tie its funds to purchases from the
donor country; or it may for other reasons provide unsuitable items, pro-
duction machines or other facilities. The outcome may be worse than a ’
waste of effort:. therd is a real likelihood that the effect will be negative, =~ .
concreting the enterprise into the wrong path, S
To avoid this it may be necessary for the donating agency to use people
of exceptional sensibility to research the‘local situation; it will certainly

be’ essential carefully and sympathetically to encourage local ed ucator's, R

administrators and others to reveal their needs, hopes and doubts. In any .
sttuation this is not an easy thing to do.. In much of Asia for instance, - -

people's natural courtesy, reticence towards ‘foreign experts, and gratitude” .

for foreign interest and funds, can lead to the setting up of poorly-based
prejects.- I have heard a senior UNESCO expert say in a large conference

. that UNESCO has too often found that its pilot projects have ended in.

failure because of lack of maturity in the nécessary supportive services of

e

14




. feasibility study, then ran the project for two years. The .courses - noww‘

. successnre( courses; ‘and the course‘*is now also established at the sister

Project advisers - i
i

the country involved. "It is clear that thlS is an yéanon of badly-designed
projects, yet the same kind of mlstakes are still/being made. .Aid recipients
can help by striving to eliminate unwise reticence so- ‘that aid from donaﬁ}ng
agencies is never wasted but channelled into well- designed and_ fruitful

schemes.

A SUCCESSION OF ADVISERS

A problem allied to that of bad advice is too much varying advice coming
from a succession of visiting or short-term advisers, resulting in the lack -
of a single coherent policy. It is not at all unusual for this year's adviser .
to derigrate the work of last year's adviser, sét it aside, and start almost -
anew. The unfortunate ministry or other authority concerned can recognize
the evil of this in general terms but can hardly see what to do about it

since the man is paid by the agency funding the project. It looks ungrateful
to criticize him for many reasons, not least because the agency has
‘approved him - even though it failed to. vet his intentions .and ascertain :
whether they were. concordant with previous policy. A further difficulty is
that the mipistry usually cannot be sure which adviser's policy is the right =
one - or it would not have needed an adviser in the first place. A 'study of
some projects which have failed for these reasons, and of others which

have been successful in spite of them, would be valuable. Such a critical
analysis could help subsequent designs.

very small project, which is reported as successful is a CEDO (now ‘
B\hﬁsh Council) laboratory/workshop at Prasarnmitr, the principal teacher
training college in Thailand. This gives teachers-in- trammg experience in -—
the use and construction of science teaching apparatus and originates some i
new designs, A senior adviser went out to look at the needs, and advised
funding after a country-wide inspection of schools and colleges. A second
adviser did a feasibility study showing specifically how the project would fit .
the system and how the system would integrate it and run it as the aid phased
out, A third adviser, who was sympathetic with the intentions of the - .-

part of, the college's system - are being run by local *staff; - the new appara-
tus and the tools are i 11 use; there is a store of apparatus made by

college of Bangsaan, 45 miles away, and is likely to spread further. This
small success. story is worth critical analysis as suggested in e foregoing
paragraph. There is a repprt - full of insights - in the now d ct British

Council pubhc:atmn ’Educatlgnal Development Intérnational’ forI]anuary,
1974. L} -
~

; . Tl:ié?;\,f

PROPOSAL FOR AN INFORMA'I'I(DN AND PLANNING SERVICE a '

A potentially valuable service, wh.jlch could be offered by an oLrgaJuzatLon e
wishing to help a school system tolinitiate or. improve its producﬂbn of "
apparatus for schools, would be the provision.-of a wide range of. 1nformauon,
with ideas for des1gners and administrators on how to make the most success-
ful use of #t. This might be run at two linked levels: one concentratmg on‘,
the design’/of apparatusy; the other'on the design of systems. The 1nformanon
could be presented, perhaps in an ensung journal, in the férm of reports,
critical analyses and sources. It \{vould ‘be accompanled by courses in thf

\ L N
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theory and practice of all that pertains to design at these two levels., The :
scope might thus extend from bright ideas about teaching’'chemistry with -
plastic bags to-how to amortize capital; from large-scale production of toys j
in Turkey to a one-man production unit in Colombia, 'There is a great deal -
of information available on such matters and equally evident need for its - /
propagation, No less is there a need for its analysis, followed by some"

. practical use of the results; potential apparatus producers and users could

be helped to'benefit their own societies by searching out some of the reasons -
behind the various successes and failures, ‘ : .

;
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Africa o - . . | i
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AFRICAN STATES o R B ; /
The Science Education Project in Afnca (SEPA) whtch began life as th

African Primary Science Project (APSP) uses common materials from Home =
and surroundings with which*to teach. There are some thirty teachers' = = -
guides with titles like 'Chicks in the Classroom', 'Common Substances -
Around the Home' and 'Plpyground Equipment’, Thl# latter-is a deli htful
example of the use of cheap equipment on a large .scale quboo r pe, car
» tyres and other objects, are used to construct towers, shdes,
roundabouts, large balances and.a giant shadow calendar. As the- Tgook
says: 'Without too much trouble and very little expense, teachers can .
make playground equipment which will fascinate and excite their pupﬂs. o
\hey will be ekperiencing with theif whole bodies éfome of the 1mpo ant
aws of science', See photographs 16, 17, a_nd 18 | - :

1 { R
\

These materials were d%eloped in- the U SAID 153- gramme by a l rge - - /=
number of people in the countries of Ghana, Kenya, ‘Nigeria, Sierra Leone; = "
- Tanzania and Uganda, with assistance from the Educauon Development :
Centre, Massachusetts (D. : .

(1)ﬂ Sc1ence Education’ PI‘O]eC't in Afncae(SEPAl\ / s i ‘0
details of available materials from the Educatio S N

K | .~ Development Centre, Nevrton, Massachusettls SA

P

| BOTSWANA LESOTHO AND SWAZILAND

= These three countries are concer'ned in the expenm "nltal teachmg of .va_Ne,

- Junior Certificate Integrated Science Scheme whi ha\s ¢ ‘nsul"

3 1nvolved/}ﬁ/"serv1ce teacher tr&m;mg. The Franc tqwh
College Botswana, is an examplé of an. approach’to ‘telr
by the teaachers actually construét appara '

" vsimilar pproach in the N1genan sn:uauq
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/ KENYA o : / |
The Productwn Unit- of the Kenya Sc1ence/ Teachers CoLlege has de51gned,

and is' currently producmg, some equipmént. This'is how it describes
1tse1f , e :

NIGERIA

c * .
Current developments - vl

based on the University of Botswana, Lesoth[o and Swazﬂand but as yet no
/c:oncentrated effort in apparatus production /ex15ts. - .

..of ex15t1ng scho 1 ‘sctence equlpment'

|

/

-

/
L

'The umt is a non- proﬁt makmg bodf run by the Production Board
of KSTC. The workshops are equi ped with the most modern metal
and wood working machinery. Itis capable of producmg almost any -
teachlng aid required by Kenyan Schools. :

‘One of the main pl"O]eCtS of the ynit is to produce sc1ent1f1c
equlpment to relieve oné of the many problems facing Kenyan SChOO].b.

A physics kit has been 'developegd and is produced. In the near future
chemistry and biology kits will/be developed. The annual turnout is—"
expected to be about 1;000 kits: Thlo capac1ty can be 1ncrease}i/1f
the demand grows. o
'Learnmg by doing is the mg o of the sc1ennsts today and e kit
glves just that p0551b111ty w1thout high costs. o

'The kit also gives an exc 11ent oppor'turuty for the studénts to

train thelr manipulative-skills. Until recently very few students in-
the country really got an: expemmental background ifd science sub-
jects, . The kit gives the teacher the opportunity. of teaching. sc1\ence ,
experimentally, By spending just a small -amount of money, the |
student will be able to perform most of thé ba51c expertments in
phys1cs. . -

'The k1t -although small, can be used as a demonstration ktt as well
A manual is supphed Wlth the kit to guarantee a good 1ayout of the '
experiments,’ ,

] T . ? ‘o . \\».

~

There is a puptl's text ac:c:ompanylng th1s equ1pment some. of W'h].Ch can’
be seen in the Curriculum Intform&tlon Sem\_e (Educatlon Informanon and
Research Department) of the B'r'ltLSh Counc11 10 Sprmg Gardens, London
S W,1, : : : S

N
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\ Africa/Asia .
T\ \aun was for the

and an advisory service in science tdaching equipment.
ch consists of 12

" Centre to provide a service throughoutthe Federation, wh\
educationally-autonomous States.
was planned which would be linked by Moblle Repair Umts

\
\

Components, of the in-service trammg courses qnclude wdodwork, metal- «~

work and glasswork, and participants construct apparatu$ th mselves. It is
not intended that teachers should be bulk producers of apparatus, but the
activity is designed to boost the practical expertise of the teacher so that he
may become more confident in his ability to expeériment and more innovative
in his science teaching. —

- Apparatus so far constructed by the Centre hd% been based on designs
from the 'Guidebook to Constructing Inexpensive Science Teaching
Equipment', Volumes 1, 2 and 3 (1) - see photograph 41,
tus has been constructed for the Nigerian Secondary Science Project pilot
schools, and also for the Primary Science Project based in Ahmadu Bello
University, Zaria. The Centre workshops have been able to cater for 50- .-

currently being undertaken should increase this capacity. The financing of
the Centre is by the Federal Mmlstry of Educahon with UNDP /UNE SCO
assistance until 1976 . i

(D Guldebook to Constructmg Inexpensive Science Teaching
: 'Equipment . e *
"published by the Science Teachmg Centre, University of
Maryland College Park M ryland 20742 USA.
: ‘ t
Asia
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‘REGIONAL CENTRE - RECSAM, PENANG

RECSAM is the Regional Centre for Education in Sc1ence and Mathemaﬁcs,
- in' Penang, Malaysia. It is part of the South East Asian Ministries of . = |
Education Organization (SEAMEQ). It serves Thailand, Malaysia, o
Philippines, Indonesia, Singapote, Laos, Khmer and South Vietnam, It
runs conferences and three-month courses for tedchers, introducing them to
science and mathematics teaching methods, It receives multi- 1 yteral and:
bilateral assistance; for example, the German Foundation-for nternatlonal
Development (DSE) is probably about to equip asprototype de pment work—
-shop there, andg{,the British Council has funded some lecturér€., Mr Khobs:
Tiang Lim, the science training officer, has originated a lot.ef the interest-

To achieve this aim, a network of centres

In addition, appara-

100 pieces of a particular item at one time and development of the workshops

A

L

4/

v

B
1

ing science apparatus prototypes which are-on display, and thére'is a wides

ranging stock of examples of science and matheinati¢s apparatus from many
modern projects, There is a proposal to set up the prototype Workshop ;
(with DSE funds) quite soon to- design equipment for the SEAMEO countries
which, it is hoped, Wlfh 1'thus be helped and encouraged by this regional
effort to set up the1r own natlonal centres, or to improve them where they

. already exist. . :

¢
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*

educational effort, but:without systematic analysis of\either the varied ‘
clagsroom situations into which the apparatus must fit\or of the administra-
‘tive and commercial networks upon which its effective\luse will depend. This
important aspect of the design of apparatus production {is often neglected.
RECSAM, however, dees at times hold-high-level conferences for admini-
strators and involves Administrators in its courses. T e{f extent to which
institutes of education*in the universities of the region doncern themselves
with such analysis is,uncertain, but no contribution from\them seems to ‘have ,

- reached any of thé conferences on apparatus -production’.

Clearly there are specific and local examples of such planning with some
Ministries of Education and with various projects (such as those of the UN
organizations) which have undertaken educational development work involving
school apparatus. It would be valuable to collect _information-on some of
these initiatives, with a view te analysing it and making it available to the
planners of production units. The Regional Centre for Educational
Innovation and Technology (INNOTECH)is, in fact, already undertaking
aspects of this at qujite a high level in a long-teTm project. It holds courses
for key educators. However, its work seems never to be referred to in the
. ground planning of actual apparatus production - plans ‘which are rapidly
'\ becoming concrete in the region. '

\ i :
PRODUCTION CENTRES IN SOUTH EAST ASIA

v

THE UNIT IN BURMA™ \ - . _

The following account, taken from a UN Newsheet, will help to set the .
Indian NCERT production unit (see pages 22 - 23) in context and provide an

indication of the history and the hopes that people in the region have with
regard to such enterprises. It consists of an interview with Soren .

Hakansson of UNESCO, Bangkok, the originator of and adviser to many of
the apparatus production schemes in the region.
'This production unit is one of several in Asia which owe their exis-
tence to the example'of a small industry setup in 1964 at the Rangoon
Arts and Science University to make science equipment for education.
All Asian nations have expressed a commitment to mass education and
many have made remarkable progress towards achieving it. This
>commitment, coupled w-lth‘thg wish that the pupils should experiment
for themselves in their science learning, has brought home to them the
need for vast quantities of science tedching equipment. Production in
Rangoon began in 1965 and has risen to the point where by 1972 .about
200,000 Kyat-worth of such equipment per year was being turned over -
to _the Director of Education. To have imported this ‘would havecost

. the equivalent of about 460,000 Kyat. ' A very important point, of

course, in all this is the saving of local currency, which in this case

is a saving of nearly 100,000 US dollars. (One dollar is worth about

4.8 Kyat at the official exchange rate.) - By 1972 the Rangoon workshop
had 52 full-time technicians plus up t0.100 temporary workers during.
summer vacations - physics"afdd chemistry students from the -
University who volunteer theix_serviceg$ for no pay.. The items . .
currently being produced cover nearly all those needed for high school .
physics and chemistry: bal %e, glasswiire, galvanometers, magnets, .

) A ' s v T g '
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. some 29037000 U3 .dollars-worth of aésistance by. UNICEF. Under the '

- making).enterprise. This seems very unlikely over an initial period ’
.of ten years. The financial input to-the Rangoon workshop has beerr - o

N student and serial productlon » With actual productio
by pnvate 1ndustry.: i e

: g .. Asia

prisms, calorimeters, tuning forks, lenses, hydrometers, etc.

'This project is'mentioned in some detail here -both because it was - .
the first of its kind in the region-and because its success and the
consequent. spread of the idea is a pointer to the future. It has been
given help by the UN through._the provision of UNESCO experts in -
equipment production and building planning and by the contribution of

Colombo Plan, Australia has contribyted some 40 OOO US dollars- -
worth of machmery and supplies. .

'"From its Burmese place of ongm the idea of local manufact-umng of -
science teaching equipment has spread outward to other countries-of
the region. Experts from UNESCQ and"other international organi-
zations, much impressed during visits to the country, have cdrried
the message. The idea has been repeatedly promoted at the regional
science-teaching @d school science equipment seminars, which
UNESCO sponsors. [l ® b

o

The success of the project has over'c‘o"me some of the doiibts of i
surrounding countries as to whether they could find the trained" i
pérsonnel, the machinery and the facilities. - The doubt, of course, -
remains as to whether such an enterprise could be instituted and v
continue as an ordinary commercial, self-financing (if not profit-

of the erder of half-a-million US dollars while the apparatus produced
has been of value about one quarter of a million US dollars. The
funding agencies would have been able to provide twice as mugh equip-
ment to the schodls over this period if they had merely imported the
items. This, of course, is mvahd as adverse criticism on several
counts., . s ap

'It i's a primary task of international agencies to help countries to ' B
help themselves even though long periods elapse before countries can

support the work themselves, - It would, of course, seem natural :

that the shorter this period is the better, provided-that the burden -

that the country thereby imposes on'itself is adceptable. Further,

aid of the type considered here is fully intended as a free initial PR
provision, mnot part- of a profit and loss transaction. Of great ., . Gl
importance too is the model it provides for subsequent developments =~
}n other areas - and in this the Burmese prOJect has /been partlcularly
ertile. - _ T T

l

'Today one form or. another of a school science equl ment fac11fty ,
exists or is about to be established in Bangladesh, India, Indonesia, . -
the Republic of Korea, Nepal, Pakistan, the Phlhppmes, and Srii
Lanka. In some, the Burmese pattern prevails, with the manufactunng
of the school science equipment done at the fac111ty itself, ‘In other
countries, with an established tradition of small-scale manufacturmg
for example Bangladesh, India and Pakistan - the f§c111ty merely does
the design work, producing pilot models. ‘suited to’ the “needs of-
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Current developments

'In Burma, the Science Workshop Supermtendent U Chit Kh1ang says:
. "We expect to see annual production-volume, as well as the number of
employees, multiply by 4 or 5 times over the next four years. Right

now we're producing science kits for high schools. But we intend
soon to produce science kits for use in primary and m1dd1e schools.

- We're already testing the pilot kits." -« : o
'The ultimate aim is to manufacture all the sc1ence teachmg equ1pment \
needed at primary level (for use by teachers) ag well as all’that \
required at middle and high school levels. ‘The anticipated expansion
includes broadened production facilities. "To their present machinery.
for metal-workihg and glass-working the Workshop directorate expects
to add machinery for plastics working - injection mouldmg, blow
‘mouldmg and vacuum forming. =

"Dr Maung Maung Kha, Rector of the RangOOn Arts and Science
University says,: '"The advantages of setting up our own plant for
producing school science equipment go beyond jist a saving of
foreign exchange, We have provided new jobs. We now have trained
technicians, we have acqulred technical know-how. Moreover, the
school science kits we produce af'e better suited to the needs of our °
own science courses, that we have ours(elves developed than forelgn-
produced k1ts.

*The chemistry. kit bu11t at the Workshop, which was designed by a
professor at the Rangoon Arts and Science University, demonstrates
the point. A semi.micro kit, it not only consumes one-tenth the
quantity of chemicals requlred by normal- scale lab kits, but makes
ingenious use of discarded matem‘a,ls - empty penicillin bottles, for
‘example, serve perfectly as. sem1 micro reagent bettles.

'The Burmese project has also introduced another change into the .
region, Many of the countries of Asia have had no small precision
industry at all, They do not have the technicians such industry needs.
Good craftsmen they have, men who can furn out one beauufully-made '
item of a kmd but precision technicians, Who can turn out 500 units
exattly the same, exactly meeting blueprint spe”c1f1ca‘uons and com—

.- pletely mterchangeable - these have not been- avallable. . :

Soren Hakans son, the UNESCO consultant pnnclpally aSsoc1ated \v1th the »
workshop in Rangoon said recently: ' 1ook ahead ten.or. twenty years, ‘1 =
see the Asian science teaching equipment mdustry 1argely taking care of the :
needs of the countries.here; butl see more," Because a large part. of the
total cost of school science equipment is- skilled, labour, and labour, s much
cheaper here than it is in the developed countries, it'is 'qulte poss1b1e that
in the future Asia will become an éxportér of school Science equipment to
the West. Instead of just savmg fore1gn exchange the 1ndustry w111 be
'earmnglt. " e RS T T T
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Some of the apparatus Has been de51gned by U\ESCO experts. It takes
the form of kits for primary and secondary level.. The prlmary science kit
is for-an integrated study, though most of the materlals are for physics.
The secondary kits are at a series of levels i physics, mathemancs,
chemistry and biology. The NCERT workshops:® produced the early proto-
types and Soren Hakansson of UNESCO drew the blueprmts. UNICEF is
supporting early stages of the production of primary kits, some 20,000 of
which have been produced by local 1ndustry. (Th1s is, of cdurse, only a
small proportion of the need: there are 500,000 primary schools in India.)
In fact, it is rare for UNICEF to purchase 1oca11y -‘usually it is cheaper.
to purchase in- Europe to an easily checked good quality.: In this case, they ™
must feel that, priovided the schools use the’ apparatus effectively, the °
project will prove worthwhile. At present, UNICEF is responsible for
seeking out manufacturers of the items, quality controlhng them and gettlng

them assembled ihto-the kits. Photographs 19- 25 show examples from the-
primary science kit, mostly prototypes. The quahty is now h1gher though
quahty’ control is stﬂl a serious problem,’.

(,EDO (nOW*Bl"ltlbh Council) d1d a feasatzhty study in 1970/71 for
UNICEF "and reassured them about the project into which they are putting
some millions of dollars for at least the p1lot phase. The CEDO recommen-
dations included the following points: ‘ L FT
The NCERT should not be left Whigh and dry for funds with a partially
complete project - there is a moral obligation upon the Indian
Government and UNICEF to help see it through -

The planned stakfing and phys1ca1 facilities of key 1nst1tut10ns should L\B
be strictly enforced before apparatus is supplied.

& Q

The supply of modern syllabuses and instructional materials'in . -~ .
tra1n1ng colleges is an urgent necessity. R N

The kits must go to all colleges whic¢h train elementary and middle-
-school teachers. -

The projéct must be widély-and realistically spread within the States
of India in a properly phased manner and-the release of kits and * :
materials must be dependent on the maintenance of a good standard of

training. ‘ ‘ .

Teacher re- tra1n1ng courses should be six weeks or at the worst,
I'our. It is no use aiming to trdin only one teacher per school

The prOJ ect should be tried in careful steps for three years before :
general implementation is considered. ‘.

The States should be responsible for their own currlculum and should
be prepared to 'varyr the written materials as they translate them. ®

There must be a proper repair service for the /school kits, o .

Supervisors have a very important role in getting the materials. used

The rn1n1stry must have an officer concerned excluswely w1th the S
project. . P S S - .

There shotld be 1mproved commumcaﬁons between State between th"e
‘Ministry and States,
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The NCERT hai/i‘tself written-a great deal about all aspects of this
project, from simple explanatory books to detailed reports. There are, of
course, school texts, apparatus lists, teacher's guides, many of these in : A
several verswms,i_/and various State 1anguages. Although it does not-cencern v
this present review booklet, the NCERT is worKing+in all the school sub-
jects and similar matenals for these subjects are being created. LT

Some States in India have their own science development projects with
apparatus and written materials. That of Bombay is perhaps the most
developed of these. o e S

COMMERCIA;; INDIAN MANUFACTURE c | _ .

in Bangalore,;and over one hundred-factories (some very small) in Ambala,
between Delhi and Chardigarh, Some of these dre highly- sophisticated,
producing, foy example, some good microscope serles. Ambala produces
much industrial scientific equipment. It has a consortium or chamber of
manufacturers: and a government standards certification establishment. The

school science apparatus produced is the standa&'d, sturdy, old-fashmned
stuff,. . I

These Indlan commercial manufactuyers might possibly benefit greatly .
from”some good advice on how to suit their production to the new educational
* needs of their country, the region, and the rest of the world, They have
adequate potential, the needs exist, and th vernment could encourage
export in material ways - such as tax rebates on materials purchased
abroad and subsequently exported as manufactured gbods._ In many cases the
government will provide loans‘to industry. A parallel could be drawn here
with PaKistan, which manufactures and exports to Europe surgical operating .
equipment td a high standard. The factory at Sialkot was, apparently, set x'/’.
up with German assistance, -and ‘the equipment bought by UNICEF. UNICEF
and other international agencies would consider the purchase of science
teaching apparatus from-India if they could be assured of a commercially
satisfactory|supply.- Naturally there are many economic factors, such as o
currency availability, to be considered in such export hopes. As yet, -
Indian production is still in a seller's market within the country and is - = '
. har yexpont conscious.. .- e R

Informatle)n on Indlan manufacture exists.in various trade d1rector1es
produced in the country. Organizations such as the National 'Small Industries”’
Corporatién can provide surveys of potential manufacturers, production - :
capacity, quality standards, prices mspection and dlstrlbutmn. Many SRR
countries have similar potential-for obtaining such necessary information.
India has some 30,000 large industries and 9.8 million smaller ones,
excluding those. concerned principally with agriculture, so the need for

- making explanatory surveys before embarking on a commercial or quasi--

commercial venture is obvious. :In most countries it is equally wise 1f not -
S0 obv10us. ' <
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INDONESIA -

Indonesia Has some 14 million primary school pupils. The schools rarely | A
have more than a blackboard, some ‘chalk and a few textbooks. The teachers, .
if they do any science at all, teach it by rote, knowing m the subject
or of the new.approaches to teachmg There is almost nce apparatus
in the schools, There are other formidable problems. Indonesia's popula-
tion of some 116 million is spread over three thousand islands, and probably
some 30 million children have never attended school.

Now that events connected with the rise in oil prices have made Indonesia
'r1é'her, it proposes to spend some millions of US dollars on school science
equipment, This is already going ahead at the secondary level although
‘thére are at present few schools and teachers satisfactorily prepared for
using the equipment.- The teacher problem is much worse in the primary .
schools. Over the years Indonesia has received quite a lot of apparatus
° _from international aid-schemes, though educationists there have reported
that much of it is unused by teachers because they.lack the necessary
preparation to handle sophisticated equipment. This sort.of waste has been
perpetrated in many countries and will occur again unless des1gners look
realistically at the whole system of countrles into which apparatus is to
" be introduced., v

The curriculum in science is aligned with environmental needs between
grades 4 and 6 (72 per cent of the working population are in agriculture),
but the teaching has been very rigid. New curricula in mathematics and
science are now in existence and about 60 million textbooks have been
published to date, w1th aid from UNICETF and the Canadian government.

Some prototypes of app&ratus and kits are designed at the Sc1ence
Teaching Centre in Bandung. There is one small manufacturer of school
apparatus in Indonesia and some expensive foreign .apparatus is available.

-«

KHM ER . *

: In the Khmer Repubhc s the’ D1v151on of Pedagoglc Services attempts the
supply of apparatus qn a small scale, Some courses in simple apparatus
construction are available for teachers. There are no teachers' centres
but UNICEF has equipped workshops with hand tools and they make some
use of these. With the intention-of making some apparatus locally, they
have imported some prototypes (from Western catalogues). There have been .
meetings concerned with’ mod1fy1ng and sunphfymg these prototypes but no:
one there is expert in the matter. -

E

Ty o

. Khmer has' sent a 1ot of trainees to RECSAM over the years. ‘Some :
prototypes, based on RECSAM and UNESCO designs, have been de51gned by
the Primary Inspectorate for schools in Phngm Penh., These prototypes are.
to be tried out in selectegl classés and, if thley are satlsfactory, pup1ls s
books and teachers' gu1des will be prepared to gulde the1r use."

'/ Photograph 26 shows examples of papier|mache bas- rehef models an,d
h)/flo cut printing blocks made in "Khmer. THis is about the limit of what is~
"mjade‘ at présent. Prlorlty of mterest is in the use of 1oca1 métterlal and § e

‘ 7 wf‘___wi o ._;_*- . ‘V,,J,;~2‘.5~—:—v-~f ,,‘fﬁ*:";"rr __ 4-:'_‘;? e 2 ,____r” . [
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Current develpopments

dur’mg 1973 some thirty teachers had a six- month training course in its

construction, The thirteen' small workshops, set up ormmallv by UNICEF
for developing skills of primary school chﬂdr’en are currently bemg used
to produce teaching items. The raw material used is what the children can

" bring in, plus that bought with what fands the Educational Development

Committee can provide. The hope is that eventually all the primary schools
of Phnom Penh can be supplied. In-service training of district supervisors
and principals will be organized in order to pass on the new ideas. Then
the principals will train their staff. This training concentration on key
personnel is insisted upon. (See alsg the section on Vietnam.,)

In the long term, Khmer Tealizes something much bigger is needed.

« There are some general plans, and some help from RECSAM and INT\]OTECH
-and other international and regional agencies is hoped for in developing

them. There is a strong realization that their educational system is
irrelevant to the needs of the tountry and that training methods are-
outmoded. Any improvements have happened only in Phnom Penh but théy
feel that improvément in rural schools is becommg a priority. The war has, .
of course, prevented this. '

[

[N

KOREA

There is a small amount of science tcachmo apparatus.manufactured- in the

) Repu‘bhc of Korea by commercial firms. In addition, the Kyongpook Student

Science Centre, Taegu, aid lloeingsting Teaching Matemals Warelouse,-
Kangwon-do, produce small quantities. Some small-scale industry which
once produced science teaching apparatus has now turned over to other
products - but the capability to produce it must still exist.- Ther‘e is
commercial production of scientific equipment - such as ovens, thermometers,
balances - not spec1f1ca11y intended for schools but usabl by them

Mr Hakansson, who prepared a report on design and producnon of school
s¢ience equ1pme_nt in Korea (UNESCO-Regional Office for Education in Asia,

"~ Bangkok, August 1972), states that although there was a fair amount of

apparatus in schools and colleges, much of it was traditional and not
designed for the pr*esent curriculum andsstudent use. The equipment in
most of the colleges was supphed through UNICEF a551stance.

R
¥

There is a proposal to set up a' School Sc1ence Equtpment Centre to
de51gn for mass produc¢tion, and this may well by now have made sorhe pro-

gress. - Details of this proposal are fully set out in MT Hakansson's
report, , .

AN

LAOS o | B S

‘Laos trains its teachers, to some extent to make science apparatus with

local materjals, and an in. se_mzlce training _C.Qm:se on,this, run by Dr ...~ .
Ponniah of RECSAM, took\ ace in | 1y 1973, - *The Laouan schools have - .
,few materials - parucularly At prii m v level - and, of course,. the country

.is terribly war-wracked. "Most i nova on is 1ntroduced through inspectoral

visits to schools, The mspectors ‘demand. much initiative from the teachers,
particularly in such matters as using local material and’ assert that
_teachers can and w111 _make things for themselves,

26
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The Dlrectorate of Matemals and Educational Productions produces some
very simple materials. The Ministry of Education has created the National .
Pedagogic Centre, within which the Department of Pedagogic Materials will * -
produce materials for primary schools throuqhout the country.

They expr*ess the need for somg short-term consultants in the develop-
‘ment of science teaching material. They also wish to-duplicate in large
quantities some suitable materials developed by RECSAM. Thus here, as
in most countries of the area, there is a need for help to set up a nanonal
science/mathematics workshop and get advisers to train counterparts. As
‘with many other countries in a like situation in the area, their need would

attract funds if an adwser would help them prepare and submit a pr03ect )
proposal. ‘ . ' - i

MALAYSIA

MalaV51a already manufactures more than half its secondary school needs

for science teaching apparatus. It has recently ipstituted new curricula at

this level. The Curriculum Development Centre in Kuala Lumpur is e
re-designing equipment for the-teaching of integrated science in the class- .
room (as opposed to apparatus which needs to be used in laboxatory rooms).

Presumably it is hoped this will then be produced by local manufacturers,
since there will be a large market.

Primary-curricula remain as they were. Apparatus is being developed
at the Centre to suit these curricula - apparatus prototypes for local
- component manufacture. These components will be assembled in schools,

in photograph 27, The full work on apparatus development will begin in

A few items in course of development at the Curriculum Centre are sWown
1975 when a permanent building is put up. This will:

, i
Develop prototype equipment of physics, chemistry, biology and ¥
social science, for pre-school, primary and lower secondary level,

for pupil use and teacher demonstration.

Investlgate the use of local materials.

" Give technical knc’w how to local manufacturers (in die and mould-
~making, for instance) -and educanonal/cgmculum advice.

Lend its machine facilities to other Ministry of Educahon depar't-
ments - ETV, for example, . -~ R ,‘ }

Effect quality control on ma_nu_facturers, vet samples and adv15e on’

the suitability of tenders.. ; L e O PR

On rare occasions, actually manufecture.-
" Exhibit. o .
Malaysia does not expect its teachers to 1mprov15e the neces%‘&ry : ,
apparatus for teaching; there are toomany difficulties. In any case, ‘s‘“c}roeL»*._
science equipment manufacture is now a fast-developing local mdustry. B
Plenty of commercial production facilities exist, much of it in. small
wor’kshop/cottaqe 1r1dustry form, q1ven tora smgle type of product - suc:h as’

[ . "’-**—‘
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thermo-plastic articles. « These are often in the nature of family affairs,

often with rather crude machinery and ill-paid workers, but well- suited to
science apparatus manufacture. There is also a rapldly expanding sophisti-
“cated industry: this can be seeR in the 1ndustr'1a1 estate beside Penang .

arport. .
4

Malaysia would provide a very informative case-study for anyone wantﬁg
.to_examine how school science apparatus production is being successfully ..
pursued The Ministry of Educ¢ation is obviously both keen and effective in

. getting the process going. RECSAM has provided advice and training, and.
the materials are available in the country. CEDO (British Councﬂ) has
provided consultants for the newc rricula and textbooks.

i

\TEPAL

A Scign
1n1tLa1

-

nce Equlpment Centre has been estabhshed in Kathmandu.”

It was

set up as a dlstmbutLon centre for imported:. school science equip-

ment. Plans are now in'hand for the Centre to be used to deV‘elop and pro-
duce equipment locally, alongside the development of cur‘rlc:ula being '
carried out b%f the Currlculum Development Centre.

PAKISTAN . ; L o el T e

There has been for some time an Educa‘aonal equpment Centre in Lahore. -
This Centre has been attempting to construct apparatus suitable toslocal
needs:’ generally such items have been copies of traditional apparatus.
Plans exist to improve the fac11111es and achwnes of this Centre. -

PAPUA NEW GUINEA > R ." '

' An example of an mtegrated science' primary school course which uses a

mixture of standard and local resource material is the' Papua New Guinea §
Primary Science project (1), It is ap easy one for other projects to study R
because its 200 or so work-cards - produced in“three handbooks for - ‘
teachers - each carry a photograph of the matemals being used. An "~ i
exa.mple is shown in photograph 30. o : - S

UVICEF originally supplied the standard apparatus, consisting of six-
teen types of item for the pupils to use and about two dozen types:of item
* with which the teacher can demonstrate. The Education Départment supplied
some sixteen twpes of common or domestic item,' available locally.. - Eac% klt o
caters for forty pupils and is housedin a lockable cabinet with pull-out L
trays. In addition, children collect and bring in materials from home and ~Jf -
\\tshelr surrounchngs.

Thus there are similarities with the African. Primary !
cience Programme but the PNG project has, a more defined set of experi-- .
ments and uses some school sc1ence apparafus of a standard type.

@) PR

.Papua New Guinea Primary Sc1ence ' e e e T
pubhshed by the ]acaranda Press, Ehzabeth Str'eet, o N R
Brlsbane, Austraha. _ e s b e
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Asia

THE PHILIPPINES

The Phlhppmes school system is very active in cu mculum development Int
addition to the work of the Department of Educat;[o and Culture, the ' -

. University of the Philippines, through its Science Education Centre, has
"produced curriculum guides, teachers' guides and puplls texts, some 5till

in a pilot stage and some 1n'q:ommerc1a1 pubhcanon.

; There are private and pubhc schools. Desplte efforts by the Department
‘and foreign and UN agencies, the problem of supplylng science materials to
the 38,000 primary and intermediate schools is almost insurmountable. 7
btanda‘r'd items of equipment, are available locally (1mported) at very) high
prices which means that only the richer schools can’acquire them, /Most
other apparatus is of a home-made sort purchased out ofpetty cash or the
teacher's own pocket, There are courses on the use of inexpensive ... ,
apparatus or kits provided by international agenciés. Teachers organize
workshop courses based on the construction of UNESCO Source Book items, ’
Some private technical s¢hools make a small amountg of apparatus but this

cannot be widely spread and is little known about. One or two equipmernt
firms have opened up in /the last few years and some ifuporters have begun
manyfacture to new cur71culum spec1f1catlons but the output is small at v
o nsent - ~

1

-

UNESCO has done, a study. of;suence equrpmentnn Phlhpplne schools
with a view to getting a pilot production unit in operation. Essentially, this
wmt would make prototypes and purisué ‘their manufacture far enough to .

cmonstrate to local industry the viability, costing, and technical processes
mrolvcd and, hopefully, convince local industry to updeT¥ake manufacture.

The UNESCO report itself is 'UNESCQ-UNDP Feasibility Study on the
Production of School Science Equipment in the Philippines' by Crunden,
Hakansson and Crellin. (Manila, July 1972, Published, internal document,
at Han%k'ok by UNESCO. BK/72/D291 200.) Thls very thorough. study ;

apparatus producnon unit.

SINGAPORE | S

Slng,apore schools are relatively rich and there are few ma]or proble s in
getting apparatus into thé schools. The curricula are changing, ho ver,
so new apparatus has to be obtained. At present apparatus is bought, /
“locally from firms which either manufacturé or import the items. Qudsi-
governmental industrial agencies have helped in the de51gn and production
of science apparatus for sale to schools. ’ "

Vo

SRiLANKA

g,o-"-‘"

-~ Sri-tranka Mas a production unit at’ Pattala‘g‘e‘déi‘d,‘ Veyangoda, set up and °
equipped with help from UNESCO and UNICEF.- Unlike most produgtion
units, there is a proposal to mass-produce there. (Most other units are
prototype makers; or they make small batches; or they set out to flemon-
strate pos sibilities and costings to encourage local industry to undertake

N 8 + S R




a

- makes prototype and small-scale production runs of apparatus for its

-Current developments" o ‘ N\

produgdior.) To this end, it is getting mass- producuon machines such as / '
turret 1athes, a foundry, and a glass blowing unit. Mr Hakansson visited”

. the unitin early 1974; ‘there is a report (internal document with restr;cted
circulatipny- UNESCO, Bangkok 1974, BKS/74/D/219-25)., CEDO (no\v

. British Council) was earlier involved in this unit and has documentatmn. on
various aspects.. . *

THAILAND -
In Thailand, elementary schools desperately lack teachers capable of
teaching any science. There.s a general teacher shortage and many
teachers have to do a second job in the evening fo earn a living wage, Text-
boolgs are, on the whole, unsatisfactory; some are very poor. Most }
elementary schools in Tha11a:$1d are totally devoid of any sdrt of teachmg o
material for science, or indeed other subjects.

A number of Elementary Sc1eg1ce Superwsors have prepared some
teachers' manuals, supplementary books, experiment books, and- lists of
apparatus, to help develop science education. Some of the superwsors
have been to RECSAM for courses over the last three years, and since-
their return have been writing work-sheets in c:on]unc:tlon with a’Ford
, Foundation research project. One supervisor has designed-a sample

« scienice kit~ photograph 29 - with the hope of getting it replicated and dis- :
tributed to elemientary schools. However, its costis around 65 US dollars, = . .
and it therefére reflects rather badly on the reahsm of this and other I

’ supemsors projects. - ‘ N o v E

The Department of General Educa‘aon run short courses for supemsors IR
on modernizing elementary education which include apparatus use and - - :
mprowzauon UNICEF has started planning-an elementary science sentre S
in' Phyathai School, Bangkok (a library, laboratory and workshop) to be S T
equipped with apparatus, audio-visual aids and workshop tools. e

In a very well- endowed programme for the 1mprovement of secondary
science teac:hmg, the Institute for the Promotion of Teaching Science and
Technology (a Thai government and UNDP prOJect) in \Bangkok designs and

newly-demgned curricula, ~Examples-are shown in photographs 28 and 31.

It expects to work--en: primary level equipment later. It has a fine dlsplay

of this equipment - for mathemaths, chemistry,- physms and b1ology -.in‘its

huge new building behind ﬂae UNESCO officé. The \Br1t1sh Council: = |

Curriculum Information Service (Educaﬂon Information and* Research 1

Department, 10 Spring Gardens, London S.W.1.,) hds/a few of the materials

and also some of the books of spec1f1ca’aons and phot raphs of the IPTST -

apparatus. . - \ DR
Prlor to the full IPTST proéramme, Keith Warr_ and Lars Rudstrom i '

(UNESCO) designed some apparatus at Bangkk kK, la gely for th,"t'ramlng of ..

technicians (see ‘photograph 32). One of thos e techpici i

IPTST; the other two, attracted by wealthl T em

natlonal c1v11 service rates ifin a government pl‘"OJ ect, The /“e.sult;ls that

once they are tramed they r'eahze they have a hlgh ma‘rket Va} ue and 1eave :
fo:nmdustry. ,u.if_,aw- all , S , i
v




Asia/Latin America

The UNESCO Pilot Project for Chemistry Teaching 1v)A;51.a, 1964-1970,
took place in Bangkok. It was a high-level chemistry project using high-
level techniques and was mostly in English. A bland evaluation was pre-
pared in January 1972 by UNESCO, Paris (SC/WS/505). In contrast, the
. IPTST has looked for locally- avallable chemicals and materials and has to
some: extent,aligned its syllabus on these. ’ '

Y

VIETNAM e ' o / // *
The Republic of Vletnam has no spare spacé in its classrooms so there is

little chance of science materials being used for years to come - at primary
level, at least, Teachers use some flash- carels and wallschagts, locally
pr‘oduced by silk:screen printing, but with 51xty or seventy pupﬂs per class o
+- and sometimes three sich classes in one room - there is no other possi- -
bility in the public schools. - Private schools have around. 100 pupils per

class. ‘ -

In'a recent conference, the Vietnamese delegate 'officihlly reported his -

country's difficulties in terms such as "How can we get an overhead pro-
jector easily?" 'How can we buy a video recorder without tax?' Mean-
while, the morning's newspaper (which the confeience delegates had just

. read) carned pathetic pictures of children taking home-made desks along to-
sit-on the beach near Quang Tri. Formal reports at mtematlonal con- o
-ferences often do not show the truth, .and this in no way helps donors to hit’ '
the right level of international aid. The USAID programme has supplied- ;o
Vietham with one hundred movie projectors: the Overseas Téchnical Agency
of Japan has given projectors and video-tape regorders.to s;ét up. an audio- '
visual centre. Yet, in most V1etrlamese schools there is no electricity;
only a few of/ the largest schools have a laboratory; and there are no repair
- facilities except in the central workshop in Salgon (Ho Chl Minh City). At

;o

There are divisional, prov*maal and reglonal centre/s through which /
apparatus inpovation could be introduced - at present these are largely ™
supervisory. In'a conference in Penang in 1973, an officer rémarkéed that in
.ex+ French colonies no teacher would dare to introduce new ideas that were . . /|
net first suggested by the inspectorate. This 1f,the1;efore an organlz‘atmnal B

atter. . Its positive side was also asserted; if an nspectox\ passes 01{ some /
‘#new ideas and sdys that Ke will later check and see’ whether' they have been /
1mp1emented they will be taken up. The officer a/sserted that RECSAM / /o
- should 'go and thump the table and get thls done', N SR

S N

‘l;: ‘ : “/ : L . _‘f : ,/i/ . ‘ | : \}\
Latin America 7 7o [

BRAZIL, - RN O // \

The UNESCO Pﬂot PrOJect on’ the Teachlng of Phy51cs 'dperated in’ Sao s
Paulo, Brazil from 1963-1964 at the Instituto Brasiliero de Educacao,
Ciencia ¢ Cultura (IBELC) It Was;conc:ewed as bemg for the whole o

e .
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Current developments

' Amerlca (as was the Che_m1stry Project in Bangkok for Asta, and the Blology

Project for Africa). ,
’ : 4
The project 11m1ted itself to the topic of Lights The team was made up of
three UNESCO experts, three consultants, and twenty-six teachers from
universities and pedagogical institutes in eight Latin American countries.

"They developed, and physically made, 200 lots of eight kits. One of these 1s

shown diagramatically in photograph 33 These experimental kits were
accompanied by 50 hours of student instruction in mlmeographed
prograrmmed - 1é\ammg texts in Spanish and Portuguese.” The team also
produced twelve short silent (single-concept) 8mm. films, and prepared a

30 minute sound film and eight television programmes., This tour de force
' took only one year. '

The materials are still available (commercially, it is thoughtj and -are
probably now at least partly translated into English. Further details can be
had from Dr Nahum Joel (who was assistant director of the project), !

UNESCO, Paris.: The project is also described in a UNESCO book/let
(refér‘ence SC/WS/160)

The FUNBEC klts, which have already been méntioned on pages 5 - 6 and
which will be mentioned again on pages 43 and .44, are also of 1mpor'tance in
Brazilian and Latin Amerlcan context

COSTA RICA ' o s

Apparatus for local construction has been designed in Costa R1ca by the .

Programa Conjunto Gobierno-UNESCO-UNICEF, under the Ministry of" / ‘

Public Education, San Jose. Detailed drawings have been produced and -~

- some prototypes made using wood, tinplate and metal strip., A few of these

items are shown in photograph 36. Blueprints are shown in photographs 34
and 35. It was hoped that local workshops would be able to undertake the
production but there was some doubt about the commercial viability of the
enterprise, but this 1nformat10n is only up to 1972. At that stage, they

were considering using instead ‘the low-cost Japanese mini- science plastlc
kits.

1

Other'couﬂtriés- - o |

ISRAEL .
. B -
The Curriculum Centre of the Ministry of Education and Culture 1n - S
Jerusalem, Israel, has created a non-vocational curriculum for a mo”ﬂern ‘
approach to agnculture and rurdl science, They have produced apparatus-
kits, books, work-sheets, blueprmts for.*land laboratories' and so on. -

~ There is a general descrlptmn of the prOJei:Et-m a Mlnls‘[ry publication in " ! /

ducanon and Cuh}u*e, R

English: 'Let's Grow Plants' (M1mstr'y of
, . /’

]erusalern, ],971)

"L N

32‘.‘ | : ' ,_' \ ~‘ .
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In Israel, a commerclal firm, Or and’ Kol (1), produces sc1ence teaching
apparatus of a 51mp1e, moderd kind - some of which may be to Soren -
Hakansson's designs. It is mainly applicable to secondary level and moste,»of
it is for physics. ‘Some samples are shown in photographs 37 and 38, The
firm, which is half government owned, iplanned the apparatus partl under )
the sponsorship of UNESCO., The s1mfp11c1ty of form (and présumably the

with much of the commercial apparams ava11ab1e elsewhere.

0

consequent relatively lower cost) of many Jf-the items ‘is a plee7 g contrast .

(1) Or, and Kol, Israeli Cor'poratlon for Educauonal Materlals
L1rn1ted 40 Eben Gvirel Street, Tel Aviv, lsrael,

TURKEY

The Ministry of Technical Educahon established, sou{e e1ghtéen\years ago,

-a Trade School to construct apparatus and equ1pment for the .school system.

This '"Trade School® ernploys some 1,400 people, and produces approx1-
mately 80% of the country s educanonal equipment needs. '

o

Approxunately five years ago an'Audio-Visual Aids Unit - was separately
established to meet the educahonal requlrements in this field.:

Vol

oot P
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QOther countries
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A source for Spec1f1cat1ons descriptions, \1 suggestlons a\n@d names of E“glwh ‘
manufacturers of primary 1eve1 mathematics apparatus is Mathematlcs N
_Apparatus for Primary Schools' (1). Thisl|also gives guld ce on the use of
the items: ‘A similar source for primary sq‘rlence is'Science for Primary
Schools Part 4 - Materials and Equ1pment'\(2) -Guidance on this material
is given in:Part 1 in the same series and sources ,of software' are listed in -
Parts 2 ami 3. : ; L : ¢
3 S R T

For: de§1gns of modern apparatus for'teaching secondary level sc1ence, a-
good sourée is "Nuffield Secondary Science - Apparatus Guide' (3). This -
contains 1@20 pages of very olear line drawmgs in aocur'ate plan or isometric
projection’ showing 1mportant dimensions, with descriptive notes beside each
of-them. Another section of the book o1ves guidance on where it all fits into
the Nuffield Secondary Sc1ence curmculum with further notes on C}emgn,

quanutles needed, etc, A typical drawmg is shown as, photograph 39.

Some texts are good sofirces of de51gns. One with a 101;“e)f new ideas is
'Phy51cs iz Fun' by J. Jardine (4). Another, with peg- board m&ﬁntmg
apparatus is 'Introductory Physmal Science: Laboratory Equipment and

Apparatus' (5). — : j o |

&

Blueprmts and dlmensmnal engmeermg drawmgs hlave already been
mentioned as produced by several production units. - The largest series of
these (oittside the presumably unavallable designs of US, European and -
Japanese firms) is that of the NCERT, Indla.} They haVe produced five large
folders of 'Specifications and Manufactunng*Dramngs Primary Science, -
Chemistry for middle stage, Biology for mlddle stage, and two Physms k].ts.
(There may now be more.) 'An example 1s shown as photograph 25.

(D Mathen{atms Appanatus for Prl‘mary Schools: (Howson) ‘ . N
. publighed for CEDO (now British Council) by Heinemann : S
Educational Books L1m1ted 48 Charles Street, London
'WL?( 8AH, England; .o . ‘

(2) Science for Prlmary Schools Part 4 Materlals and‘ 18 \
- Equipment |

-pubhshed for the Assomatmn for Sc1ence Educatmn by . %

John Murray, 50 Albemarle Stfreet, London WlX 4BD Englandl

t
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(3) Nuffield Secondary Science - Apparatus Guide . = .
published by Longman Group Limited, Burnt Mill, Harlow, %
: Essex, England ‘

(4) Physics is Fun series by J. Jardine
published by Heinemann Educational Bogks L1m1:ted o : R
48 Charles Street, Londen W1X'8AH, England. D S

)] Introductory Physical Science: Laboratory Equipment and
Apparatus ’ ‘
published by Prentice Hall Incorporated, Englewood Cl1ffs,

‘New ]ersey 07632 USA.

APPARATUS ASSESSMENT AND CRITIQUE

An important source of crltLques of schools science apparatus. along with — - - =
much associated information of a helpful and practical kind is in the monthly '
bulletins of the Scottish School Science Equlpment Research Centre (1). - P
These have been produced. since 1966 and the back copies: constitute a mine
of 1nformat10n. ‘

y""

() School Sc1ence—Equ1pment Centre, 103 Broughton Street, A o
Edtnburgh EHl 3RZ, Scotland , v T

o

POTENTIALLY USEF’UL BOOK S

Conferences, other than some of those arranged by INNOTECH, rarely look:

at the needs and problems of ediuicational aid productlon as a system or part ,
of a system - at least not in an analytical and realistiggway. There are,
howevern, bodks which do this, and dlthough some of them are ‘oblique ‘to the,

- purpose of ‘this: review, they throw, l1ght on pertinent but neglected aspects

of the des1gn and provision of school teaching alds.

The prmc1ples of de51gn1ng any kind. of equ1pment for sat1sfactory use by :
human beings are covered in 'Ergonomics' by K. F. H, Murrell (1).
Although this is nommally about man in his working environment, much of it
¢an be transferred with a little imagination' to children working with
apparatus at 'school. This study not only concerns itself with a. worker.
handling a piece of equipment but with the;design of working environments to
encourage motivdtion, good working attitude’s, arid, so on, It is enlightening
because it reveals that many problems in school para-llel those in. 1ndustry
Though mary of the problems have.beén; solved or partially solved in.
industry little thought seems to have been given to applymg these analyses o
and techmques to schools, whose problems grow da11y '

“An 1ntroductory book about which much of the foregomg also apphes is o
'Organization Theory* edited by D. S. Pugh (2). Again, although concerned, o
with .industrial orgamzanon, its approach suggests powerful techniques for
helping children to work in. school. ' It covers many basic; cons:tderatlons that
apply to de51gn1ng an orgamzanon for 1ntroduc1ng teachmg apparatus into + -
- schools, It ks sad rthat errors long ago recognized and corrected in L1ndus-y,gs
trlal: Hement or anization, and recounted as history in this book s, are.

“cufrent in the a m1n1strat10n of many of the pro;ects Q.escrtbed in. thlS
review, P AT T ‘ : L :
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Sources of reference

v

Very relevant and »specific to such problems is 'The Emerging Dtmensmns

of Indian Management' (3) by Professor A N. Agarwala of the University of

" “Allahabad, especnallv the chapter '"The Management of Small Businesses in
-India'. One paragraph in particular makes a point which production units

with' Foretgn advisers ‘should consider seriously: as many small Indian

‘businésses are badly managed, is it not part of the duty of production unit _
designers, who in some way or another make use of such local businesses, -

to help to educate them effectively in the techniques of good management? If
a school equipment production unit, aided by forelgn funds and hav1ng
Valuable expertise, merely makes use of cottage 1ndu5tmes and the hke for
it often could do relatwely easﬂ.y) it lays itself open to the same charge.
Moreover, this is truly short-sighted, for its main purpose will not be

_ served if the small industries on “which ‘the continuance of the project will

‘depend, remain inefficient or go out of business. The" dtsappearance rate

in'India is high but the pmnc1plc applies to all countries. _ Professor
Agarwala says:

't is, therefore, important to determine-the specific methods in -
which the management of small and tiny business units of various

categories can be improved, and to make constructive endeavours -

to get these methods inserted into their-working practices. India
has not had time or resources to do much:in this direction. .It has
nevertheless made, and is making, some efforts, though‘,they are

-frankly of a casual or ceineidental nature,—Even in-the-case-of "o e

small-scale industries, which are the proud and much-courted

queens of this kingdom, such consideration as is given to manage-
ment aspects is-often a by-product of thé thought devoted to-
administrative, technological or some other type of problems,
Questions like the f\ollomng have to be directly faced and answered:
How can a small-scale industrial entrepreneur manage hls enterprise
better? How can the village artisan or urban handicrafts- man, '
manage his cottage unit more satisfactorily? How can a small money—;
lender or road-transportation operator manage his affairs more-
efficiently? In all such cases, the immediate criterion of efficiency =
will have to be the profit made from the business pursuit. Answers
to such questions can only be given after careful case studies, ‘
empirical surveys, a priori deductions, discriminatory consultancy
projects, and trans—alsaphnary researches, in which respect
foreign experiences.and research techniques. should be most useful.?

Thus a school science apparatus p‘roduction unit is, or should be, more—

deeply concerned in the wider educa‘aonal processes of the country than it
may, at first sight, realize.. :

(D Ergonomics: Man in hi$ Working Environmént (Murrell)
published by Chapman aﬁg Hall Limited, 1} New Fetter Lane,
London.EC4P 4EE, England

(2) Organization Theory (ed1tor Pugh) - B B
' published by Penguin Books lelted Harmondsworth
",Mlddlesex, England.

" (3) The Emerging Dimensions of Indlan Management
published by Asia Pubhshmg House, 447 Strand Londorn — -
WC2R 0QU, England

E



* resource materials kit (photograph 42) to help teachers dd such constructlon.

~Nuffield Junior Science Book on 'Apparatus (95

~~such as*A Conhglomeration of Gadgets and Gizmos' (11)

" coutses are full of ideas for apparatus.

- philesephy of de51gn

“REFERENCE BOOKS ON THE USE OF SIMPLE’”APeARA'Tﬁé P R

. . .Books

.
[Y i - : 9

There are rnany beol@whlch describe the use of common objects for i
teaching science. The classic is the or1g1nal UNESCO 'Source Bdok for.
Science Teaching' (1). (The new version uses less common rnatemal and 4 sr
at a_rather higher level of sophistication. -See photograph 40.) Such bgoks
usually include a lot of apparatus for teachers-to construct'for themselves,
From such sources, production units can get innumerable’ideas, The, be,sI
such construction book series is the '"Guidebook to Constructlng Inexpensive .
Science Teaching Equipment' (2), with Separate volumes for.chemistry;
"physics and biolggy. Photograph 41 shows a page from this. UNICEF's .
apparatus catalogue (Guide List EVE Science Revision:. (D) ‘includes a '

“ Other similar books are: 'Mal(mg ‘Elementary Sc1ence Apparatus' (4)

'Experiments with Heat' (§) and others in the m1meographed series by the Don

Bosco technical school in the Philippinies; a-series:of leaflets from the Dryad
Press on techniques ‘such ‘as *‘Making Papier Mache' (6); thée' cyclostyled
'Elementary Economic Experimentstin Physics'(7), which contams dimensioned
line drawings for secondary level modern science-apparatus;: books from the
'"Science 5/13" project in England, isach as 'Worklng with Woad' (8); the
5 the 'Elementary Science
Study Series' (10), shown:in photographs 44 and 47; books from the project |
on Elementary School Mathematicsjand Science of the Un1vers1ty of lll1nols,

Some other useful sources are..' 'The Book of E)cpemments (12) by——
{ eonard de Vries and 'After-dinner Sc1ence (13) by K. M. Swezey - these
both use domestic items for science demonstration;' the’Junior Science
Source Beok' (14) ;¢he publications of Project Technology, which describe
constructions and children's investigations of them, mainly at secondary ’
level, such as 'School Technology Volume 1' (15).° Bo’th the old ,
'Demonstration Experiments in Physics!, which may.be difficult to obtain,- = ¥
and its huge recent two volume replacement 'Teaching Science with Everyday
Th1ngs (16) by Schmidt and Rockcastle,, are valuable.

Some- textbooks and: teachefs gu1de books for olde«r' or new science
In blology' 'Simple Experiments in ;
Biology' (17) by C. Bibby; in chemistry: 'Gas Syringe Experiments' (18) =/
by M. Rogers; and in 1n1;eg1*ated *science: 'Teachmg ‘Science to the -
Ordinary Pupil' (19) by Laybourn and* Bailey. " The new English and US :
curnculum books in science'also have useful ideason new apparatus. R S

[N

More unusual .sources for designers look1ng for snnple ideas, parucu- Tl
larly. those appropriate to situations needing low-level technology, are the -
hippie manuals for communes and the books which have grown from the A
simplified-1life movement: 'The Foxfire Book! (20); 'The LastpT lete— S
Whole Earth Catalogue' (21); the 'Surviwal Scrapbook' (22), volumeson. S
Tdols and Energy - volume 3, 'Accéss to JTeols', is.particularly good for -
design workshop. There are many bapks of 51m1lar intent; a -good collethon\ )
may be seen in the library of the Inte(;nedlate Technology" Development 1
Group, 9 King Street, London W.C. 2. » whose own| books and pamphlets-are
likely to be valuable both for’ 1deas fo‘r i rftheu' backgro?lt;\gi




—— (12). The Book of Experiments (de Vries) -

. , ot ,., S, "1 R
Sources of reference L ‘ ' , ‘\)

Books for home expenplents by children sometimes provide model |
approaches which would be of interest to production unit designers, and, '
curriculum writers. Sometimes they also contain ideas for making or impro-
vizing simple apparatus. The recently published 'Technicians Manuals'
associated with the Schools Council Integrated Science Project "Patterns'
(23) scheme, provide a guide for.the laboratory technician on what appara-
tus is required and what can be made. A very useful small book on .
apparatus storage in schools is 'Storage of Apparatus' by O. M., Stepan (24).

D Source Book for Science Teachmg
published by UNESCO, 7 place de F’ontenoy, 75700 Pans,
France.

2 Guidebook to Cor}structlng Inexpenslve Sc1ence Teach1ng ‘

- Equipment
prepared by the Science Teaching Centre, Unlver51ty of ,
" Maryland, College Park, Maryland 20742 USA. . e

" (3) EVE Science Revision |
. published by UNICEF, 866 Unlted Natlons Plaza, New York
" N.,Y. 10017, USA. ;o=

(4 Making Elementary Science Apparatus (Bowker and Hunt)
_ published by Thomas Nelson and Sons Limited, 36 Park Street,
London W1Y 4DE, England.

-(5)  Experiments with Heat :
’ series prepared and mlmeographed by the Don Bosco Technlcal
School, Philippines. . _ L

(&) Makmg Papier:MAché - ¢ ‘ .

series published by the Dryad Press Lumted Northgates, o
Leicester, England. z

At

Lt
£

(7) Elementary Economic Experlments in Physics (Melton) o
. available from the British Counc11 E.P.D., 10 Spmng Gardens,
~ London SWI1A 2BN, England. . : i

(8) Working with Wood . ' S
published by Macdonald Educanonal L1m1ted St Giles House, .
49-50 Poland Street, London WI1A ZLG England N

9 Nuffield Junior Science - Apparatus '
published by Wm. Collims Limited, 144 Cathedral Street,
Glasgow G4 ONB, Scétland, )

(10) Elementary Science Study Series
. published by McGraw Hill, 1221 Avenue of the Amencas, ,
N New York, N,Y. 10036, USA. . i

(11) Projecton Elementary School Mathemaucs and Sc1ence -
* available from Booker T. Washington Schqoi 606 East Grove
Street, Champaign, Illinois 61820, USA. '

4

published by John Murray Limited, 50 Albemarle Street,
London W1X 4BD, England. ‘

(13 After dinner Science (Swezey) ‘
published by Kaye and Ward Limited, 21 New Street,
London: EC2M 4NT, England : :

N
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"~ There are, of course, many written sources of 1nformat10n about appar‘atus

- 'Report of the Cleanng house on Science and Mathema_ucs Curriculgr—5 ‘”—

v 4
£

¢ IZ§ ]unlor Science Source Book (Wastnedge) ‘ e
published by Wm. Collins Limited, 144 Cathedral Str'eet L Ly
Glasgow G4 ONB, 'Scotland, : SN .

(15) - School Technology Volume 1 ;
published by English Universiti ress Limited, St Paul's
" House, Warwick Lane, London EC4P 4AH, England L

(16) Demonstration Experiments in Physics (Sutton) and
+  Teaching Science with Everyday Things (Schm1dt and
. Rockcastle)
published by McGraw Hill, 1221 Avenue of the Amerlc:as,
New York, N.Y. 10036, USA c

(17) Simple Expemments in B1ology (B1bby) and -:\

~(18)  Gds Syringe Experiments (Rogers, Martm)
both published by Heinemann Educational Bool(s L\m1ted
48 Charles Street, London W1X 8AH, England.

(19) Teaching Science to the Ordinary Pupil (Laybourn\\and Ba1ley)
‘ published by the University of London"Press Limited, St Paul's
House, Waryick Lane, London ECAP 4LAH, England.

(20), The Foxfire Book
.~ published by Doubleday and Company lncor'porated Garden
City, New York 11530, USA. _

" (21) The Last Complete Whole Earth Catalogue
published by Penguin Books Lunlted Harmonclsworth
Middlesex, England,

(22) Survival Scrapbook ( Szczelkun) :
publishgd by the Unicorn Bookshop, Bnghton, Sussex,
Englang

(23). Patterns Technicians' Manuals ' ' >
! published by the Longman ‘Group, Burnt M1ll Harlow,
. Essex, England.: R

(24)  Storage of Apparatus (Stepan) ~ ‘
published by the Association for Science Educ:atxon College S
Lane, Hatfield, Hertfordshu"e, England .y : T PR

' ‘ : /

Sy .

WIDE RANGE REFERENCE BOOKS

production. A world-wide listing of almqst everything that is going on is:

Developments (free to interested institutions from the Science Teaching
Centre, University of Maryland, College Park, Maryland 20742, USA)." S
This centre in Maryland contains most of the matenals and many exdamples of . -
apparatus from the projects listed. There is a great deal of 1nformatlon in -
the Briefing Room, Divison .of Pre-University- Science and. Technology —=— " f
Education, UNESCO, Paris and in the librariés of UNESCO major field i
~ offices. The Bnnsh Council has a display area at its Curriculum lnformanon R
Service (Educatmn Information and Research Department, 10 Sprmg
"Gardens, London S.W,1,) where a wida range of apparatus and materials:
from prOJects all over the world can be seen. 1t has, for example, many of St

i
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the NCERT Indlan klts.a T}E British Counul' 'Sc1ence Educatlon : !

Newsletter! \(free to overseas institutions from local British Council offices)
" lists and describes world

de educational projeqts, mcludmg apparatus
production information. ! '

An excellént critical review,and appraisal of the,provision of teaching
equipment to schools is 'Problems of the Promotion and Production of:
"Teaching Materials in Developing countries' edited by Edda Eisenlohr et al,
and published by the German Foundation for International Develoi)ment
(DSE., 53 Bonn, Simrockstrasse, West Germany), - It 1s the” wgpert of an
international conference in Berhn\m Qctober 1971. There is @’mef but

. good analysis of produc‘aon problems facmg apparatus makers and book
publishers, and a perceptive outlind plan for thé production of teaching ,
materials-by-Mats G. Hultin of- " the orld Bank (IBRD):— “The-reportcovers a
wide ' range of world prmects. \ ‘ ) o

\

_ REFERENCE PEOPLE e . ﬂa R
There are a number of more or 1ess single- person 1n1ﬁat1ves in apparatus -
design all over the world, These range from inidividual teachers working in
their own school whose productions are not seen by a wider public unless:

- perhaps in the pages of a local teachers' journal, to people who have
published their designs in a book. The journals of the Association for = -
Science Education (1) in the UK, and the publications of the National Science
Teachers Association (2) of the "U‘SA are sources of the:first type. An

- example of the second type is R, F. Simpson's 'Slmple Physics Apparatus' -
(3) which shows a wide range of science teaching itéms.made up from' common-
hardware store goods, such as pencils, magnifying glasses, electric iron
elements and bottles, The items - some of Whldi; are shown in phdtograph 48-
- make up a kit which can be packed in a small cise.” A similar gxample’ ‘

. which usés simpler apparatus for an elementary leveI is Bow}(er‘ and Hunt's
'Makmg Elementary Science Apparatus® (4). ' ) . \

- “
B — sdrenre—supported"by"ﬂre BritistrCouncil and the M“‘rﬁ“s‘try of 7 T

~ Overseas Development, R. M. Garratt in Colombia was (in 1972) developmg B
materials and apparatus for schools of Latin -American type. Its aims wer

to use local resources to create adaptable materials which could be gradujlly

_ built up in range a’s' the needs became better. understood. There are, 'moduﬂes

- of apparatus and approprlate work-sheets, Sy T T T

[ . . l
. . ’

Other people who are creators, or repositories of 1nformat10n, in resq\ect
of apparatus ideas exist all over the world, Just a few are: Mrs Dora | o
Whittaker (108, Parkside, Wollaton, Nottingham,' Englan(jj, chairman of the\

"~ Schools Council committee on rhathemahcs, who hastunitil recently run a
mathematics centre in Nottingham and is'in touch with a wide range of sources
for mathematics teaching apparatus. She herself is a creator, and a good
source for US mathematics projects, with which she. ofteri works, Dr Ken
Magnus (Chemistry-Department; ‘University of the West. Iﬁdles, Kingston 7, -
Jamaica) is a source for Caribbean project information. Mr Brian Steven of
City College, Leeds, England, is an inventor of apparatus from domestic
materials. - Many people in the Nuffield Sc1ence Teaching Project (Chélsea
College of Science and Technology,: Brldges Place% London S.W,6.)know - F
about new apparatus for British schemes, Mr Nor an Lewe, (97 Constarice

- Road, Whitton, T\‘nckenham, M1dd1esex, TW2 THX, England) is a.source of f

&
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£ ) . . /

for.information on African science, schemes.~ -The DlV’J.SlOIl of Pre- /
Un1vers1ty Science and Technology Education, UNESCO Paris, is another :
source.of information, with two individuaks in part1cular bemg Dr Nahim
Joel and Mrs S.t Haggis. Keith Warren (The Grange, Ripley, Derby, DE5
.3FT, England) has undertaken several studies of apparatus use’ and
productlon from reviews and critiques to design studies.and inventions for
village school science (unpubhshed/ The best source for practical
experience and design of production units is Mr Soren sHakansson (sometime
Asia Regional UNESCO Adviger on School Science Equipment, and now at )
UNESCO headquarters in Pans) o ‘ .

(1) Association for Sc1ence Education, College Lane, Hatfield,
Hertfordshire, England. T : o W

- SR

~——(2) National Science Teachers Assoc1auon 1201716 btreet N W. y o
] Washington; D, C., 20036, USA. , cw
(3) Simple Physics Apparatus (Simpson) ' ‘ : J/[
published by the Hong Kong University Book Store, Hong Kong, .-

(4) Making Elementary Scierice' Apparatus (Bowker and Hunt) *
‘published by Thomas Nelson Limited, 36 Park Street, London ' -

W1Y 4DE, England. | ) \,

) . »

TOYS AS TEACHING APPAR.ATUS e

For young children, especially pre-school, play apparatus may be desirable .
for helping them to understand aspects of §c1ence through body movement

and through acting-out their ex-pemments A collection of such play
apparatus and maferials is in UNICEF's Gulde List '"Pandora' (1) which.
gives guidance on the clioice and use of 'such material and its place in the
child's development. There are lists and guide lines applicable to chlld,ren
in four age ranges: under 1 year, 1 to 3 years, 3 to 6 years and 6 to 9 .
years old. Local resource matemal is stocked by UNICEF for supply to ,
group programmes. y : T T R e

e e e e e R e i e e

Production units mshmg to know what materials are used in pre- school P S
and early primary school educatlon in Europedn countries and the USA. can ' :
consult catalogues of supply. houses or of shops which' deal in_these. A
. two-page list of basic items (such as paper, paint, scissors!, paste) Whlch
“"may be used for early mathematics expenence is available from Chlldsplay, :

112 Tootmg High Street, London S.W, 17 ’ England . ‘

P

(1) . Pandora Guide List S
pubhshed by UNICEF, 866 Unlted Natlons Plaza, New York

Y. 10017, USA. | R,

%N

. KITS OF PLASTIC COMPONENTS R o
Kits conie in many forms. They can be many-1tem collectmns = l1ke the S
complete primary science kit of the NCERT, - for teacher demonstr ) ]
Rer CVK kit is for class use and is for a limited subJect.. Oth.er ty
collectiony but still referred to as 'kits' are more limited : the ?

instance, parts of a single device Wthh is to be’ assembled -
ﬁ1 .

|

\
J



on
e’.
AT

ER . 3 . - = . j

Sources of reference

injection or vacuum-forming techniques should almost make their use oblig-
-atory in teaching apparatus production units, : However, making moulds and-

~ ¢lip together properly - a skill probably beyond the range of most production

KITS OF SCIENCE APPARATUS

“and bolts, and so on, are suppTle& in envelopes and there are assembly plans.

_ are similar kits of lenses, rulers, screens, for a range of experunents on

of simple things for use- by an 1nd1v1dua1 child; or even a set of ‘blocks for
pre-school or primary school experience. ' 7

The sets of 'new maths' equipment for.primary level are fairly simple to
manufacture, because they are plain designs. They can be conceived in :
plastic, as can many of the cornponents of science kits. Once machines are
obtained, the facility with which many itéms may be made rapidly by plastic

dies is skilled work, and technicians need proper training; -only a skilled
machinist could make the brass and steel injection dies for the plastic nuts

and bolts kit shown in photograph 46. A high degree of skill is also‘eeded
to achieve the necessary accuracy to make the Centicubes in’ photograph 45

units outside Europe, Japan and the USA .

It is quite possible that European firms would be willing to glve adv1(:e,
training or other aid, ‘A helpful and informative source of advice on such
matters is the Educational Division of Invicta Plastics (Oadby, Leicester,
England). This firm, the largest of its type in Europe, markets in all
contingat's and has a philosophy concerning local production, apparatus |
input from foreign'sources, and. aspects of bilateral aid, which makes it
important for any prodh «U‘mn umt proposing to use plasucs to get in touch
with them.

Mrm'}.{akansson, who has helped production units in South -East Asia to
get plastics production of science teatching apparatus started, has written
'Use of Plastics and Other Techniques for Producnon of Low-cost’ SC1ence o
and-Mathematics Equipment for Schools'. This was a document at the °

RECSAM workshop of October 3 - 12, 1973, reference' SEAMEQ/DSE/-
PLCTM/7. , o

T.e
-

\

M calaster Scientific Company, (Route'111. and’ Everett Turnplke, Nashua,
New Hampshire, USA) have produced kits of physlcs items for student

assembly. The materials are‘unpainted and unfinished where 'finish' is

unimportant; for example, the bases of items arée often raw-¢hipboard. "Nuts

There may have been some consumer-reaction against their somewhat-cryde
appearance, but the items generally worked well and covered some v, ry
sophisiticated physics., Many of the items were designed for the PS

course of the USA. They are worth study as a possible model for a' . v
production unit which can make and pack the items but has toleave their——
assembly, with its intricate processes, to teachers or even to pupﬂs.

Some ]apanese firms make small kits of parts for assembly 1nto phy51cs B
apparatus - such as electric motors and bells" “ba',[ances and” pumps.- Thera}j.,.;._-' :

the topic of Light, and other experiméntal assemblies, These kits were .
easily available in England and the US until a short while ago, but seem to -

have disappeared fnmrtoy%’rrovs (UNICEF headquartersin Neéw York Know
the Japanese. manufacturer) They are well worth study and p0551b1y some
kind"of imitation. Some are shown, w1th \tnstruc‘aon sheets, in photographs k




49 - 55. Much of the 1§.rnater'lal is 1n]ect10n-moullled plastic or tamped t1n— el
plate. They are flimsy and look like toys, but they are astonishingly \vell—
dimensioned for exact fit and were astoms}ungly cheap. Despite the recent
rises in plastic prices, plastic construction is still an attractjve considera-
tion for productientunits, sinte the quantity of plastic involved is very small
(for example the weight of all the plastic parts. of the pump shown-in photo- O

. graph 54 is less than 50 grammes) - though it would be much hepaer to, buy ‘
than to produce them. . .

)

Kits of this sort are often not Created to serve a partlcu,l:{r curmculum. .
Probably kits can be designed which will be pleasurable as ajkind of inform-
ative toy, game or hobby, and also sérve a teaching purpose in schools. A
production unit making small kits might consider this dual role for their

~product. As well as increasing the education of middle-class children by
providing a kind of homework which can be presented as a gift, it can also
be a way of widening the market and perhaps sub51d121ng other aspects of -
the unit's production,

<

The importance of having adequate ‘guidance (for teacher or pupils) in the
form of 'software' accompanying sciente apparatus was urged at a RECSAM
conference in*October 1973. 1t was pointed out that it ismuch easter to—— —y
provide software for kits than for individual items because the writers know -
the total set of materials with which the teacher will be working. Booklets )
accompanying kits are also usually fairly small, and this is in itself attract- o
.ive to teachers who often feel daunted by a bulky book., UNICEF's EVE'
catalogue (see photograph 43), for example, presents many probléms to
teachers selecting apparatus for themselves. It is arranged in alphabetical
order in. English. (In French and in Spanish the order remains the same, ,
which makes the list un-alphabetical.) In any case, an alphabetical arrange>.™
ment makes selection of items for a particular science topic rather difficult,
despite the guidance and notes provided for the items. UNICETF is publishing
a teacher's guide 'Using Science Apparatus', which attempts to meet this .
difficulty by descmbmg a ty'plcal use of each of the EVE 1tems, collected ’

} -

Software should be in the appropmate l@cal language.. In the casg of a
single Targe book, translation becomes a, l/ong term job, K If, however, it can .
be produced in secnons these can be written, translated, published and
printed in stages, allowmg gradual correction and imprqgvement as faults of
style and presentation become apparent This is important because any
prdductlon urit or urriculum p¥odject has to feel its way, and a facility for
the'incorporation of improvenients must be included. Any large, 'one shot'
approach m1htates ‘against’this possibility.

As a model for software, the FUNBEC booklets are very good and the
sheets accompanying the other kits reviewed here are useful, The NCERT
software (of which there are several versions and types) is more an example
of the single-book type, since the kits are large and xtensive, One reason
for this - which will be of interest-to other producrtton ‘units. - is that distri-
bution in’'India is a major problem, so kits- pr'oduced in'a t1med _series would
present additional difficulties. !

The American '"Elementary Sc1ence Study sen{les cc.mswts of a wide range )
of pupils' kits, teachers' kits, pupils' books, teachers’ gutdes, work«sheets,
problem car‘ds, and film 1oops for elementax‘y school use, \T“her‘e are about -

- .
43 . * o /
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60 main unit titles, such as: Bones, Gases and Alrs, brOWﬂ.Ilg Seeds. -
Whistles and Strings, Clay Boats, Match and Measure, Primary
Balancing, and Pend Water A unit is designed to be used for an average
of six-weeks. Some examples of these kits in use are shown in photographs
44, and 47. The ~pr1nc1p1e might . well be imitated by production units.

: There are-several somewhat- smular mini- science kits areund the-world.
. In England the Precision Jigs Company Limited, (79 Catetham Avenue, Ilford,
Essex) make nine types.of kit for éldctricity experiments (with instructional
leaflets). They use simple materials and are easily built up and used by
English 12-year-olds. Photographs 56 and 57 show examples. Also”in
England, the Advisory Centre for Education (ACE) of 32 Tr’ump}ngton Street,
Cambridge, produces Kits and packs called 'Things of Sciencé'., Some are as
simple as an instruction sheet for a'game, with a little pack of nuts or seeds
for play (photograph 15). Others may be as oomplex s a 20-piece geological
collection with plastic magnlfler and some-équipment for testing samples, or
a 'research pack' for investigating the pollution of streams (photographs 59

and 60). All of them con\taln interesting instructional material well-designed
for children.

One of the most extensive rapge of kits is that produced in Brazil, (in.
Portuguese) designed by FUNBEC (Fupdacao Brasiliera paro o

-Desenvolvimento do Ensino d¢ Ciencias, Caixa Postal 2921, San Paulo,

- Brazil) and marketed by Abril S.A. Cultural e Industrial (Calxa Postal
2372, Sao Paulo). There ate fifty kits, each in a pocket-sized box con-
taining apparatus, usually fairly simple but often capable of.being used in
quite an advanced way (photograph 58). Each kit is associated with the -
work of a scientist, for example 'Vewton and the Laws of Movement',’ ~
'Benjamin Franklin and Static Electricity', 'W. H. Carothers and Nylon .
Each has a booklet of some 20 pages containing constructional information-
and questions.. There are plenty of photographs, small but clear, and
several diagrams. There are three volumes of text, provided separately.
Not only each kit with its text, but the whole system, evidences a creati
imagination allied to_careful de51gn It is all 1nterest1ng and lively, and

_deserves widespread popularlty !

KITS FOR TE‘CHN.ICA]; STUDIES

K}

Kits of apparatus for' secondary level techmcal studies are produced: by s
Griffin and Gedrge Limited, in England. In the form in which this firnt . . =&k
markets them they are extensive, and therefore costly relative to the budget

of schools in poor countries. However, the concept and the spec1f1c ideas
are well worth study by any production un1t concerned with designing appa-
ratus, and possibly kits, for a country which wants some of its school

1eavers to have had; some practical technological experience.. There are
kits on Homecraft, Detergents, Human Mechanics, Dyeing, Cosmetics, and - "
similar topics useful to home-makers; | and there are science kits such as
those on Microscopy, Crystals and Colour m\%ture.,

Production units «sugply'mg not only *Fhe convent\fonal type’ of academlc
schoot but Jalso those Wwith technical biases, or even vocatlonal schools, will *
also find the ‘Griffin technical studies kits ver‘y valuable a\s}examplars in oo
various ‘ways. Some of these are: Adhe51ve\s Kit, Metallu Kit, Plastics -
. Casting Xit, Paper Kit, Fibres Kit, Glassmakmg Kit, Photog?r h1c Kity « -~
" Flow Kit, Surfaces K1t Corrosmn K1t and CO{nputer Games. . o
oo : ) ; P
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(D Griffin and George Lumted Ealmg Road Alperton, Wembley, -
- Middleséx, England. . :

/

MINI-SCIENCE AND OVERHEAD PRO]ECTORS

There are not many schools in the world with overhead pPOJecIorﬁ - _at least ——
“not at primary and lower secondary level. However, production units might

find much of interest (because the techniques are suggestive for different
applications)-in the 'Tested Overhead Projection Series' of“small-scale
chemistry experiments for overhead projection, using smal] quantities of. ‘
‘chemicals and reagents in small square-section transparent tubes. There ~ R
is a kit.and a guide full of diagrams and experiments. The’ address is- . R

TOPS, Hubert N. Alyea, 337 Harrison Street, Pmncetor{ 08540,
Massachusetts USA.

M
- - i
iy L
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UVICEF% SCHOOL SCIENCE SUPPLIES

The Umted Nations Children's !Fund (UNICEF) stocks and supphes a wide A
range of materials within the fields of education, agriculture, health and ! / ;
child care. The items are available to UN agencies. They are catalogued in -
some seventeen lists, including vocational training materials and tools, .
audio-visual equipment,- SChﬁO}Sllb]ett‘IféTTS, and agricultural 1mp1ements. .

"~ A revision of the science teaching sections of one of the Guide Lists ,
(EVE Science Revision: OSU-6000) has been uﬁde‘rtaﬁ?‘én in qon]unctwn w1th
U\TESCO This provides a wide range of apparatus consisting of: !

P
v (1)~ ‘Primary Sctence and Mathematics (93 items) ‘
Y (2) Tools for the Primary Science Workshop (15 items)
" (3 Secondary Science: Biology, Chenustry and Physics (327 1tems)
(&)  Too]s for the Secondary Science Workshop (32 items) oy
(5) Chemicals and Reagents for Sécondary Science (160 items)
(6)  Curriculum Development Equipment for Teacher Training S
: Institutions: Biology, Chenustry and Physics (76 1tems) L

The items are listed as fairly detalled spec1f1cat10ns, gene,‘r:ally in a for'm
suitable for commercial tendering purposes. Thus they form g good . -
reference list of basic standard items and chemicals, with deténled notes on -t -
many aspects of their selecﬂon for schools. ) I ‘

A supplement ("Illustrations of Sc1ence Teaching Apparatus and LA
‘Equipment', available from UNICEF as OSU-6000 Supplement%l) provides -
line diagrams of all items except tools. Examples from the EVE catalogue
are shown irf\photographs 42 and 43, . R S ’

The items have been carefully selected to cover most science teachin'g |
requirements except tose that are highly sophisticated-and-very-expensive.
Items shown by previous experience to be too breakable in transu‘ haVe aISQ B

been om’-fﬁed

-J e, e iR

SRR

The main hsts : (& show suggested quanunes per sc:hool ‘stream aLthe
various levels; (B) indicate an 'economy' selection of the most essential

: 1tems, (g_) show wh1ch laboratory (biology, etc ) each item is needed for°Q~
e’ ;o
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(d) indicate by notes beside entries anc111ary apparatu:éﬁwhlth Wﬁl be needed A ﬂr
_what the item is for and similar helpful 1nformat10n' and (e) give the b

UNICEFprlce ~ \ STk

‘materials an% tools, currlcular developments, and so on.
) JSSES——
UNICEF's practlce of buying for the Copenhagen Warehouse (UNIPAC) in
large quantities from actual manufacturers is reflected in appreciably lower
prices for a given quality than those of commercial apparatus supply houses,
Other advantages are the UNESCO surveillance of the items,, single-source -
supply of wide range, pasy control of delivery datés, ready access to spares

and replacements, and’ supitability of the items to the 51tuat10n in developmg
~countries, ’

, .

A Teacher's Guide to the EVE items, 'Usmg Sc1ence A‘pparatus is being
published by UNICEF; covering use of the items, lnalntenance, repair and,
. the supplemennng of them frorn local resources.

’

. - %

n

UNICEF SUPPORT FOR WRITING AND RUBLICATION OF BOOKS

Requests may be made for the support of 1logal schemes to,write or to trans-

late extbooks, and to publish, prmt, and obtaln supplies of paper in
conn 0 w1th such ,schemes. :

\A\:. C oy

USEFUL ADDRESSES L SR

Unlted Nanons Children's Fund (UNICEF) ; B o
Unrféd Nations Plaza, New York, N.Y.10017, USA. = T
Regional Centre for Education in Science and Mathematlcs (RECSAM) .
c/o Malayan Téachers' College, Penang, Malaysia. - (estabhshed under
the South-East A51an Mmlsters of‘Educatlon Organization). - ,

Regional Centre for Educational Innovation and, Technology (INNOTECH) ”; ‘:"
P O. Box 3049, Saigén, Republic of Vietnam. - (estabhshed under the = ()
South East A51an Ministers of Educanon Organlzatlon) s

\Sc1ence Educatlon Progr%mme of Aﬁrlca (SEPA) LN
c/o P. O. Box M- 188 Accra, Ghana. ) ‘ o o ']_
National Counc11 for Educanonal Research and Trammg (NCERT) "
Sri Aurobindo Marg, New Delhi-16, Indla. . e _“ S

" Institute for the Promotion:of Teac:hing of Sc1ence and Technology (IPTST) ‘
c/b Physics. Bulldlng, Chulalongkorn Unlversrcy, Bangkok Thalland

e — "”Ge'[‘maﬁ——geﬁndatlen for Internatlonal Deveiop‘ment D SE/)
53, Bonn, Slmrock'strasse West Germany. = ,’ R

UNESCO, 7 place de Fontenoy, 75700 Parls, France. - T

~
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Useful addresses
fu address
UNESCO Regional Offices a

UNESCO Regional Office for Education in Latin America and the .
Caribbean, P. O. Box 3187, Sannago, Chlle. L , v Cod N

UNESCO Regional Office for Educanon in A51a, P. O. Box 1425, \ \‘\‘
Bangkok 11, Thailand. ‘ ' ‘ L

UNESCO Regional Office for Education in Africa, B.P. 3311 Dé'E'&r,
Senegal )

UNESCO Regional Office for Education in the Arab States, B,P, 5244,
Beirut, Lebanon

UNESCO Regional Office for Sc1ence and Technology in Afrlca, P, O
Box 30592, Nalrobl, Kenya. — .

UNESCO Regional Office for Science and Techhology in Latifi- Amerlca, -
1320 Bulevar Artlgas P. O. Box 859, MonteVLdeo, Ui'uguay. v

UNESCO Reglonal Office for Science and Technology in the Arab States,
8 Sh. El Salamlik, Gardent City, Cairo, Arab Repubhc of "Egypt.

UNESCO Regional Offlce for Science and Technology in South and EEEN
Central Asia, UNESCO House, 40B Lodhi Estate, New Delhi 3, Indla.

UKNESCO Reglona]. Office for Sc1ence and Technology in South- East Asia, = '
U,N. Building, 2nd Floor, Jalam Thamrin 14, 273/]KT Tromolpos, ‘ ERE
]akarta, Indonesia,

The British Council, 10 Sprlng Gardens London, SWlA 2BN. (Addresses

of Overseas offices can be obtained from the British Counc11's Informatlon

Department at 10 Sprmg Gardens.)

47
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? Primary schookkit produced by
Cornelsen Velhagen and Klasing',
of Berlin . .
=2 & 3 A ‘universal’ science teach-
mgﬂktt made i in Europe




Bengal village school—typical
atipn in which many children
in.the world are taught, and into '~
which teaching apparatus;must fit

: .neranrt'/ti’hker’s tools—an
example of local repair facilities in
a Bengal village ‘

&7 A kit can be in'a box which
sefves as a storecupboard for the
items if the classroom

Primary Science Kit



teach mathematlcs

9. A Burmese flute—-a local source
of sound to repl?ce a tumng fonk .

*\.
10 A plagtic roller skate can, for
some purposes replace a dyr‘amlcs
trolley

1«1 Fllkball —a toy which can be
used to teach “an -

+

12 Simple objects euc'h asa.
/ mousetrap may be used to teach-:
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13 & 14 Gameboard and sample TR Y
cards from ‘Hacienda’, a teaching . . . . - S
game simulating the economic and . - DN
social realities of the Ecuadorian T
sierra e '

~HACIENDA

15 ' The Advisory Centre for Educa-.
tion makes use of.games based on’
‘Ludoand others well-known to
~English children ‘
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Science Education Project in Africa

. \ .
16 Bamboo‘and rope make an
exciting tovver o

17 \Seemg the vvorld from a moving

4 system
< 18 Sample page from theTeachers
Gmde g

" grasses, the grass will 'bend» in a'cénain way. To prevent it from breaklng,‘chlldren

Or they put several ‘tins in one. .
spot

usually add ‘many- more pieces of grass. Encourage them to-be more methodical. For
instance, sometimes when pupils hang a tin ‘on thelr house, it bends in certain’ places,

slants in one direction, .or even tips the whole house over.-In the following |Ilustrat|on ;

consider-the solid liries only.

Weight added,
house slants.

Weightis
placed here
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Let us find out .

a brick. Lift ‘it up in your hand. You will
;aze that it is guite heavy. Now take a short
plank. Place itsoder another b‘rick as shown. - Put
the first brick on one end of the plank as shown.
Now press down the free end of the plank. Is it
hard to lifc the brick or is it easy ?

.

The see-saw on which you may have played, isa
lever. Sometimes you may have been able to tift
a boy or a girl much heavier than yourself on
the see-saw.

How did fou do this !
Let us find out

Go out to the field. Select a large rock which you
cannot easily lift. Take a Ion§ plank and-push one
end towards the rock. Placd another small store
below the plank as shown. Now press down at
the free end of the plank. Can you move the rock
easily ! )
f E

With this- lever you were able to apply od the
“rock a large force which could move it. You could
not do this with bare hands. The lever did not- do
any work itself. it only helped you to do'the
work more easlly. -

The pan-balance Is another example of a lever. "It
Is used” for. weighing many things, such as corn,
pulses, rice and wheat.

How do you buy kerosene and milk.? Do you : b‘uy
it by weighg? Can you 'buy a kilo of kerosene !
No, kerosene J$"sold by volume.

" What Is volume ?

* ¢

Let us find aut !
Take an empty kerosene bottle. Fill.it with water

to the top. How much water have you In the
bottle ? How can you find out ? ’ 9
v o 1

NCERT. India,

19 & 20 ltems from the primary

science kit

2‘1‘ A page of pupil’s text

]

Ty
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NCERT. India

©22, 238 24 Ftems from the primary
' science kit i ot

25 Dimensional drawing for the kit

A'bluegring for a Hatioml Zognsil

tor Tdugation and Training (In\ua,

Sofonce Kit item.

NCERT, -
L Physies AT
FOOTBALL ~PUNE

2
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26 Some papier-maché models and,~
lino-cut blocks from Khmer ’

27 Exa'mpl'es of science teaching
apparatus frpm Malaysia

28 Soime secondary apparatus, ; ‘
IPTST Programme, Bangkok e

29 ‘Elementéry science kit designed -.
for Thailand ‘




) « F\ORC’ESk : PHASE Il1A
NO. 19

- ~

| . o : ~ ORGANIZATION
LET'S FIND OUT HOW TO USE APULLEY

Groups

You will need:’

o 1 ball of string. :
® 10 small cartons, chalk boxes or plastic bags of sand (Ioads)
® 10 pulleys. '

N

1. Group feaders collect 3 metres (10f‘t) of string.and. bag or carton of sand, . ; ,

2. Tell the children to tie the load to the strmg and pull the Ioad to a new posntlon onh .| 7
* their desks. : R ; e

3.. Give the children this probiem *See if you can find a way to move. the Ioad away from:
you by pulling the string”. {This can be done if a pencil is held by another Chlld atone
end of the desk and the string szsed around the pencil. )
4. Ask successful groups to show how they managed.

5. Give out a pulley to each group. Tell the children to use the pulley mstead of the
penc:l and try again. :

6. See if the children can suggest a way of In‘tmg the Ioad above thelr heads using the
string and pulley.

7. Tie the pulleys to a beam across the classroom, and tell the chlldren to puII up thelr g
loads using these. - i , . :

! -

i

8. Tell the children to make a record of what they have done m thelr note boo&s
drawing Wl“ be sufﬁclent o A ;

@

30 A;sample workcard from the i
- Papua New Guinea Prlmary Science
prolect '
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31 Some-secondary apparatus,
IPTST programme, Bangkok

32 E‘q‘uipment largely for the train-
ing of technicians, Bangkok — prior

to IPTST ‘
s \ N
|
A\
!
) .
/] . : H




v FOTOMETRIA

‘INe MATERIALES' Cant] -

PROYECTOR DE ALUMINIO
LAMINA CON ORIFICIDS
LAMPARA 60W

BASE PORTALAMPARAS
BLOQUES DE PARAFINA

HOJA DE ALUMINIO |

CAUJA DE.CARTON

TUBO DE CARTON

LAMPARA DE FILAMENTO RECTO
PORTALAMPARAS MADERA
REGLA .

2 | REGLILLA. DE.80cth: om v covmgfc b
REGLILLA DE 50 em
ENCHUFE TRES VIAS
CARTULINA NEGRA
PAPEL MILIMETRADO |
DIAPOSITIVAS
ALFILERES

HOJA DE AFEITAR
ROLLO DE CINTA NEGRA

- —_ N - — - -

—— NG — -

53

341. . 7

33 A Sao Paulo project kit

34 & 35 Dimensional drawings
from Costa Rica o
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36 Some protofypes of science
teaching equipment from Costa Rica :

37 & 38 ltems manufactured by)
Or & Kol, Israel . ‘
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Diagrem 91 -
Wormery (Rothamatend petsern) The frame is mede of ready ' . R . ’
Finid of sody 63 m':::d_l;mmﬁ = | 39 Dimensional drawing from
around 5 frune shoukd . - R R
be glued and sercwed topether, Nuffield Apparatus Guide o
"‘““";'b‘";:;“';“d"‘,"” 40- Example from the UNESCO, & E
one KIeWw N can be turned ‘. ' 7
%o le in line with the buse for _ Source Book
oasior Morage. 1n use the glass . .
ﬂmmm-ﬁi-ﬁnd E : : 1 . . v :
cardbesrd eo exclude the light sid 41 Example from "Guidebook to-
the soll is covered with o sxip of - 390 chst_ru_ctl‘n;g inexpensive sclence "
Ppolythene. | - teaching equipment’ , :
! : . RN
. - b
K] ‘ . s =
& | .
/ :
1 X lmln'éng;‘h;a—gl';fﬂinﬁr"—/f
1 Chemistry 50 tubing:(F) Wit a- short piece of |-

yube? Can the identity of the liquid be cutablished
by finding out the boiling point? When all the
copper sulphate crystals have changed 10' white
and the 1ube has cooled, hold the tube in your
hand and pour the liquid back on 10 the white
crystals. Is the blue colour restored? Is any, heal
given back again? Onc way of mbrdm; what hay
+ happened is to write :

. blue copper wiphalr crystals + beat T
: white (anhydrous) copper sulphite y water:

B. Hry heating copper carbonate in the same way.  Thisis 2 reversible. change. Pupils might dis-
Daes this lose mass? Where has the mass gone?* cuss whether the previous experiments on huun;
i substances were mwmblc changes. ;
231 Some. substances neither gain nor lose mass
when heated ) H
Haldryzimonideinnuﬂ-mbeinuh:sdnew-y mmﬂmﬂn—“?
is in the last experiment. Is something lost or
something pmad" 133 Hydrogen
A. Place a few picces ufmnuuled-unc orzinc fml
132 obnmu the effecs of hear on copper sul- - [rom the casing of an old dry cell in & boiling tube;
phate crystaly add 2 drops of copper suiphate solution and
Crush some bluc copper lulphll: cryitalsand put.  assemble the apparatus as shown in the diagram.
them into 2 dry testtube to o depth of 4. cm.  An alternative o' the thistle funnel at A is.a
Arrange us shown in the disgram, Heat the tube  syringe as shown at B. Syringes may be obtained

pently, What can pupils observe? Vapour collec-
ting or: the cooler parts? Change of colour from
blue o white? Liquid collecting in the receiving

m Cnu«un. the product of heating copper.
sulphate aystaly
A cold water in a beaker

s used rejects from hospitals and ciinics, Pour
:nuu;h molar sulphuric acid (sc: Chapter One)
down the thistle funnel on to the #inc 1o cover the

133 Callecting bydrogen, gas-

rubber_tubing (E}.. Insert sach
rubber tube into one of- the two
““small holes in the can. " 1f the
. rubber tubes do not fit smugly
by themselves, make a watar- :
‘tight seal with candle wax or

" apory ru!n. R

o

frome ‘support. . To securs {1t in
position, nafl two Pleces of
. strlwhw (c) cc the  frame
: suvport. one. A ‘each side- ol

-mr jum cane lnsm 2,
shaﬁt p(!u of glass tubing . (1.

St the can In"place n'the,
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42 Resource materials kit, 'EVE" . -
~catalogue— — sl
© 43 Other items in"EVE' catalogue - -/
. are shown and listed separately G M
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a4/ Practical work’ from Elemen. .
“tary Science Study’ series: -

45 jgentic‘ujb’e's; g

46 PTastic nuts and bolts kit |
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7 ; .This.is ‘a model of Bell's'structure:which was
: N i+ presented to the ‘students as their single.source
S : L 5 N - of information;’ With no wssistance, ‘each student
: : » ) R ’ o L
o . * e ; i was to recoknsf'ruct the model using 8-inch straws,
- : . pins, andpaper. :
g - v " . ; : 3 L
’ -
U e e
o . . :
< -
. ; :
S
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47 “An example fromj’EIeFr']e’ntaYy'
. 'Science Study’ series. |

48 ‘Some items from the kit com- |
piled by Dr Simpson of Hong Kong

e Y o



FREAN LSY

Begr

v achtw narMER PLALT.C Batrens praapy

PLUSRBUTTON FARTS

T
e

!
i
|
'

comiacy TR any




PRATS LIaT

@ Am @ Post

® tne (g

Dran 1

Suppart

@ Base

i§i Adjuating nat ) Twmezer
@7 o =
@ seals
@ Ihwvtghts . §

O W v

o0 W

@) Pan

i) Fointer

Aswemble 2 @ £, Dend tabs ovir Farsiy,

v tnioislet. .
1.A33emdle 1,6,7 & &, Cpan ang close ringa.
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Pusn 4 snto 2 ali * kil

S push 9 on to 1 firmly, fNow screw-3 on totn Posyg: iy U2y 2
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Japanese plastic mini science kits

52 Rarts list for balance

53  Kits for pump. balance and :

electro-magnet
54  Parts list for hydraulic pump

55 Parts list for eIectro»magnet
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56 & 57 Kits from Precision Jigs ‘
Co. Ltd. ‘ o
58 A sample kit from FUNBEC - "
i o £
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59 &.60 Kits from the Advisory
Centre for Education (ACE} - -
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