
DESIGN, DEVELOPMENT AND PRODUCTION 

OF LOW-COST SCIENCE EQUIPMENT 

The urgency of the need to develop low-cost science equipment for schools in 
the Caribbean was brought up during the presentation of country reports on the 
first day of the Seminar. This need was subsequently emphasized during the 
discussion of the lead paper on the potential for local manufacture of school 
science equipment and problems of equipping school laboratories. The 
general consensus of participants was that the development of equipment in 
each country should become an integral part of the local science curriculum. 

During the discussion of the paper, attention was drawn to the need to 
generate ideas for the design of such equipment, to identify the role that re le-
vant bodies could play in generating and making use of practical ideas, and to 
consider the function of production units in areas of design, production and 
evaluation of such equipment. 

Production Unit 

The issue of whether or not a centralized or decentralized unit should be set 
up within the Caribbean received much attention. Although the participants 
recognized that a centralized system would have such advantages as availa-
bility of resource materials and specialist skil ls , it was generally agreed that 
the difficulties involved in the mass production, distribution, communication 
and material resources could best be solved by decentralization. In this 
connection it was proposed that a survey of each ter r i tory should be conducted 
to determine how feasible it would be to set up such units within each 
terr i tory. Meanwhile, however, the participants accepted the proposal that 
the first stage in setting up a production unit at the regional level should be 
the creation of a central monitoring body. One of the functions of this body 
should be to disseminate ideas on the design of equipment in the region. 

Science Education Programmes 

The country reports revelaed that in some countries science education was not 
receiving, either from teachers or from Ministry officials, the attention and 
consequently the place it deserved in the curriculum. Therefore, it was 
recommended that every effort should be made to convince governments about 
the need to accord high priority to science education at all levels , and to pro-
vide the time and money necessary for its development. 

Also, in order to overcome the lack of adequate teacher training, 
which is one of the major obstacles to the introduction of science at the pr i -
mary level, the following suggestions were made: 

(a) Organization of seminars/workshops for interested 
participants. 

(b) Demonstration and provision of materials , including 
specimen lessons. 
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(c) A sa l a r i ed curr iculum committee chairman to ensu re 
continuity of curr iculum development p rogrammes . 

(d) Considerat ion for adoption of the system in p r ac t i c e in 
some count r ies where the f i r s t week of the academic y e a r i s 
devoted to t e ache r seminars at which at tendance is compulsory. 

It was noted that a government body l ike the National Council of 
Educational R e s e a r c h and Tra in ing (NCERT) in India , a s s i s t s in the develop-
ment of meaningful programmes in many a r e a s of difficulty, even before the 
design of equipment i s at tempted. 

Area s of difficulty outlined by par t i c ipan t s w e r e : a curr iculum that 
meets the needs of the schoo l s ; the motivation and t ra ining of t e a c h e r s particu-
l a r l y at the p r imary l eve l ; development of ins t ruc t ional ma te r i a l s such as 
t e a c h e r s ' gu ides ; and the provis ion of adequate l abo ra to ry /workshop 
faci l i t ies including t ra ined technician staff. 

It was a lso emphasized the money i s an absolute factor in determining 
what a programme might be , and that p r o p e r costing therefore should be con-
s idered before ambitious schemes a r e at tempted. F u r t h e r , i t was noted that 
the development of l ow-cos t equipment should be seen as a n e c e s s a r y support 
to cur r i cu lum-based on pupi l -or ien ted p rac t i ca l exper ience in s c i e n c e , and 
that the u s e of indigenous r e s o u r c e s , including " s c r a p " ma te r i a l , would help 
to conse rve much-needed foreign exchange. 

Generat ion of Ideas for Equipment 

Many of the count r ies r e p r e s e n t e d at the seminar have sc ience t e a c h e r s ' 
a ssoc ia t ions which a r e members of the Car ibbean Regional Organizat ion 
Assocat ion for Sc ience Education (CROASE). It was recommended that where 
national sc ience t e a c h e r s ' a ssoc ia t ions a r e p r e sen t ly non-ex i s t en t , CROASE 
should encourage the formation of such o rgan iza t ions . It was a l so agreed that 
CROASE be reques ted to act a s a c l ea r ing -house for t e a c h e r s ' ideas on 
des igns , noting that t e a c h e r s could genera te ideas through act iv i t ies such as 
sc ience exhibitions and semina r s /workshops s imilar to the c u r r e n t meeting. 

A number of suggest ions involved the use of s tuden t s , a t va r ious 
l e v e l s , as a sou rce of i d e a s . It was felt that technical s tudents could concen-
t r a t e on functional d e s i g n s , while t e a c h e r s in t ra in ing col leges and under -
g radua tes in un ive r s i ty col leges should concen t ra te on methodology. P a r t i c i -
pants suggested that it would be useful to have a museum of scientific equip-
ment and that r e g u l a r exhibit ions would be a stimulus to c rea t iv i ty in all s ec -
t o r s of the community, including technic ians from schoo l s , u n i v e r s i t i e s , 
i n d u s t r i e s , and o the r sect ions of government . 

Also , exposure to exist ing p ieces of appara tus and k i t s (such as those 
presented during the p r e s e n t seminar /workshop) could act as a stimulus to 
fur ther i d e a s . In this r e g a r d it was recommended that a d i r e c t o r y of commer-
cial k i t s and l i t e r a t u r e about the i r use should be compiled for genera l 
information. 

The Role of Relevant Bodies 

Each of the t e r r i t o r i e s r ep re sen t ed at this meeting has some form of institution 
involved in curr iculum development. This type of a r rangement v a r i e s from in-
formal act ivi t ies of t e a c h e r s to units within min is t r i es of education or univer-
s i t ies r e spec t ive ly . It was suggested that all efforts at producing ideas for 
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equipment design should be co-ordinated v e r y c losely with the curr iculum 
development efforts of the var ious bodies , namely, sc ience t eache r s 1 

a s soc ia t ions , un ivers i ty depar tments , educational r e s e a r c h un i t s , and the 
Caribbean Examinations Council. In p a r t i c u l a r , if count r ies plan to set up 
production un i t s , national sc ience r e s e a r c h uni ts should, where they ex i s t , be 
asked to provide f inancial , technical and manager ia l a s s i s t a n c e . Where these 
bodies do not ex i s t , o r where it i s difficult to obtain a s s i s t ance from such 
bodies , it was suggested that a s s i s t ance should be sought from internat ional or 
external donor agencies l ike UNESCO, UNICEF, the Commonwealth 
S e c r e t a r i a t , CIDA, and the Br i t i sh Counci l . In re la t ion to funding by 
external agenc ies , attention was drawn to the Commonwealth S e c r e t a r i a t 
publication, Internat ional Activi t ies in Science and Technology, which provides 
information on such donor bodies . 

The meeting noted that the School of Education at the Univers i ty of the 
West Indies , Univers i ty of Guyana, and the Science Evaluation Unit of the 
Caribbean Examinations ' Council could be sources of spec ia l i s t advice in the 
field of production of equipment. It was felt that if t e r r i t o r i e s kept them in-
formed, the i r organs of communication could be used to disseminate informa-
tion on a r e a s of des ign , production and evaluation throughout the Car ibbean. 

In connection with evaluation of equipment, it was thought that when 
prototypes a r e ava i lab le , items which lend themselves to production should be 
put into pilot schools as a k i t . Fo r effective pilot p r o j e c t s , it was suggested 
that in gene ra l , equipment should be tes ted in a wide range of school s i tua t ions , 
and that the prototype builder should be involved in the tes t ing e x e r c i s e . 
Again, with r ega rd to evaluation it was pointed out that difficulties re la t ing to 
subjectivity in evaluation could be avoided or minimized by insti tuting cycle of 
work, with feedback at each s t age . Evaluation could end with a conference of 
in te res ted pa r t i e s to review the programme. 
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