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With the acknowledged new methodology and efforts in sc ience teaching, the 
use of appara tus and mater ia l s for ins t ruct ion assumes a very important r o l e . 
However, in a non-technological developing count ry , manufactured school 
science equipment is hard to obtain. Imported mater ia l s a r e expensive; it 
takes a long time for them to a r r i v e ; and it is not unusual for those o rde red 
from abroad to a r r i v e so late that the topic has been taught without them or the 
teaher requir ing them has left the school . B e s i d e s , imported mater ia l s a r e 
often inappropr ia te and do not meet the needs of local c u r r i c u l a . Thus when 
educational mater ia l s a re r e q u i r e d , more attention should be given to the need 
to util ize local r e s o u r c e s which a r e familiar and readi ly available to the 
teacher and l e a r n e r a l ike . 

In providing school sc ience equipment, the specific requi rements of 
individual t eache r s should be borne in mind. Mass produced mater ia l s a r e 
not always appropr i a t e . In addit ion, t e ache r s and all ied w o r k e r s may have to 
be provided with t raining and supervis ion for the efficient use of equipment. 

Types of School Equipment and Construct ion Tools r equ i red 

School equipment requ i red to teach the var ious b ranches of sc ience a r e 
classif ied for the purpose of this paper under the following c a t e g o r i e s : 

(a) mechanical - ba l ances , pendulums 

(b) e l ec t r i ca l - m e t e r s , e l ec t r i ca l c i r c u i t s , machines 

(c) wooden - t r o l l e y s , c a g e s , r acks 

(d) metal - s t ands , d issect ing instruments 

(e) g l a s sware - r e c e p t a c l e s , thermometers 

(f) p las t ics - con t a ine r s , models 

Tools r equ i red to cons t ruc t the above types of mater ia l s include heavy 
machinery, such as d r i l l s , s a w s , la thes for wood and metal ; simple hand tools 
including d r i l l s , saws and a hammer; welding and solder ing equipment; g lass 
and plast ic moulds, and blowing equipment. 

Since t eache r s r a r e l y pos se s s the ski l ls needed for using c o n s t r u c -
tion too ls , and since schools in most developing count r ies a r e hardly ever 
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provided with qualified l abora tory technic ians , it is n e c e s s a r y to provide 
facil i t ies for t raining t eache r s and technicians in construct ing school 
equipment. 

This paper therefore d e a l s , from the viewpoint of a curr iculum deve-
loper , with t ra ining and supervis ion for the efficient use of const ruct ion and 
science teaching equipment made from local o r foreign ma te r i a l . 

The kinds of const ruct ion tools r equ i r ed to cons t ruc t the ca tegor ies 
of appara tus l i s ted e a r l i e r a r e : 

(a) tools for wood working - cut t ing, d r i l l ing , turning 

equipment 

(b) tools for working with g lass - melting, moulding, blowing 

(c) tools for working with p las t ics - melting, moulding 
Because heavy equipment is expensive and therefore not widely avai l -

ab le , it is best provided as par t of a national equipment const ruct ion cent re 
which also s e r v e s as a t ra ining c e n t r e . 

The Science Curr iculum Development C e n t r e , 

Njala Univers i ty College as a National Training Cent re 

The Science Curr iculum Development Cent re (SCDC) at Njala has for long 
been the national cen t re for sc ience curr iculum development in S i e r r a Leone. 
The Centre has been involved in producing pr imary science units based upon 
mater ia ls and phenomena in the local environment. The tools and equipment 
used in the i r const ruct ion a r e made from readi ly available mater ia ls in the 
environment. 

SCDC has also been working at the i n - s e r v i c e level with pr imary 
school t e ache r s and school admin i s t r a to r s , such as h e a d t e a c h e r s , inspectors 
and superv i so r s of s choo l s , to t r a in them in curr iculum development and the 
efficient use and const ruct ion of simple local ly-constructed scientific 
equipment. 

with: 
Simple equipment which has been cons t ruc ted include items dealing 

(a) measuring - balances of var ious types , measuring 
whee l s , w a t e r - c l o c k s , the rmomete rs , 
pendulums and g e a r s 

(b) e lec t r i c i ty - bulb and ba t te ry holders , swi tches , 
ga lvanometers , e l ec t r i c motors and 
e lec t ro lyt ic cel ls 

(c) heat - c o n d e n s e r s , oil b u r n e r s , so la r furnace , 
wate r t u rb ine , oven for drying plant 
mater ia l s and chemica ls , ha tchery 

(d) const ruct ion - wooden peda l -opera ted l a the , s a w s , 
hammers , c h i s e l s , s c r e w - d r i v e r s and 
knives 
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Others include such items as c a g e s , t r a p s , d issec t ing s e t s , wa t e r -
drop and bead microscope , p e r i s c o p e , t e s t - tube r a c k s , ho lders and tongs . 

The imported const ruct ion equipment available at the Cen t re includes 
two heavy s a w s , one floor-mounted d r i l l , t h ree table d r i l l s , so lder ing 
equipment, and hand tools like s a w s , c h i s e l s , hammers , p ince r s and p l i e r s . 

The construct ion workshop is manned by a l abora to ry a s s i s t an t who is 
untrained in the a r e a of school equipment production but has been in the c a r -
pentry t rade for about twenty y e a r s . As a technic ian , the l abo ra to ry a s s i s t an t 
does simple construct ion work with metals and e l ec t r i ca l components . He 
works very c losely with the Di rec to r of the C e n t r e , and although he has no 
formal training or qualification his productions a r e always of high qual i ty . 
Attempts have been made for him to be given a b u r s a r y to gain fur ther t ra ining 
and experience in school equipment cons t ruc t ion , but because of his weak 
academic background he has always been re j ec ted despi te the high r e g a r d in 
which he is held by the staff of the C e n t r e . Attempts to s ecu re a more qualified 
technician in this a r e a have been unsuccessful because the few technicians 
available in the country e i the r do not find the work exciting enough or prefer to 
find employment in the bas ic or applied sc ience s e c t o r s of the un ivers i ty and by 
indust ry . 

Though the human and mater ia l r e s o u r c e s at the Cen t re a r e v e r y l imited, 
SCDC has made some contribution in sensi t iz ing t e a c h e r s , s tudents and pupils 
to the use of local mater ia l s for teaching and learn ing s c i e n c e . When SCDC 
was set up as a national t ra ining c e n t r e , it brought together p r imary school 
t e a c h e r s , headmasters and school inspec tors for the purpose of introducing 
them to the ins t ruct ional methodology of d i scovery s c i e n c e . This was achieved 
by getting the t e ache r s in te res ted in local mater ia l s and encouraging them to 
t ry to d iscover things about these m a t e r i a l s . To c a r r y out these s t u d i e s , 
equipment and other items had to be cons t ruc ted . Most of the t e a c h e r s , how-
e v e r , were found to lack the sk i l l s r equ i r ed to use the tools at the C e n t r e . 
The technician successful ly eliminated this handicap by means of ins t ruct ion and 
demonstration e x e r c i s e s . At national workshops that have followed this initial 
effort, the Cent re has always made use of the additional s e r v i c e s of the chief 
technician of the physics department in the Univers i ty Col lege . Al so , the 
workshop par t ic ipants who want to use heavy cons t ruc t ion equipment a r e 
encouraged to do so under the supervis ion of the const ruct ion workshop 
technician. 

With the t eache r s becoming increas ing ly aware of what they can l e a r n 
about things in thei r environment, and the fact that they recognize the p o s s i -
bility of using low-cost science equipment for this p u r p o s e , par t ic ipan ts would 
like to be able to cons t ruc t many items to take back to the i r s choo l s . T h i s , of 
c o u r s e , is usually not possible due to the ve ry poor financial r e s o u r c e of the 
C e n t r e . 

A possible outcome of a t e a c h e r ' s exper ience at the National Cen t re 
would be in recognizing the potential that exis ts within the local (and possibly 
ru r a l ) environment for teaching s c i e n c e . Efforts have been made to es tabl ish 
teacher cen t re s which would s e rve to bring t e a c h e r s together to exchange ideas 
and to discuss with the view to solving the i r p rob lems . 

Between 1970-72, t eacher cen t re s were se t up at Bo , Bonthe, and 
Free town. These were expected to co-ord ina te with the National Cent re so 
that advice and mater ia ls could be passed on and so that staff could exchange 
v i s i t s . However , due to shor tage of staff, inadequate t r an spo r t fac i l i t i es , 
and lack of funds at SCDC, it was not poss ible to effect a re l iab le working 
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relationship between SCDC and these teacher cent res . 

Again as a national centre , SCDC was to have provided regular 
training opportunities for workshop organizers who would be placed in charge 
of the teacher centres . It was envisaged that in this role SCDC would allow 
three to five teacher-demonstrators to be attached to the Centre for a period 
of up to three months after which they would return to their local cent res . 
Apart from the fact that this arrangement would have increased the professional 
competence of these local organizers , these trainees with field experience 
would have augmented the SCDC staff, thus making the Centre a more viable 
National Centre providing in-service training for teachers . Unfortunately this 
proposal, to date, has not materialized. 

At the national workshops, ideas on equipment required for science 
teaching are introduced by the teachers . Prototypes arising out of such ideas 
are constructed and tested and, if found suitable, become part of the items of 
equipment for use by teachers . 

Most useful ideas on school science equipment are born when particular 
problems are being studies. For example, a teacher engaged in experiments 
to study the passage of electric current through a coil of wire soon realizes the 
need to hold two or more batteries together. He may then decide to solve the 
problem by constructing a battery holder of a certain size and shape using 
readily obtainable materials such as plywood or wood from old packing cases . 
So he takes a hammer, nai ls , and a saw and produces the required device. 

The SCDC has not as yet beeen developed into a centre for mass pro-
duction of school equipment. To embark on this venture, the Centre would have 
to be provided with more technical staff and a building with adequate workshop 
space and more heavy machinery and technical personnel. Plans , however, 
have been suggested for the Centre to embark on mass production of certain 
materials. The Centre could also act as a maintenance unit for servicing 
school science equipment around the country. This service can be provided if 
a roving technician is available to visit schools and help with repairing equip-
ment on si te . Those items of equipment requiring major repairs would be taken 
back to the Centre where better facilities might be available. This proposal 
was made a few years ago when the Centre was in contact with a CUSO volun-
teer who was willing to undertake such service, but up till now the proposal has 
not been implemented. 

In-Service Training at Local Level for Teachers 

The Science Curriculum Development Centre has been involved in in-service 
training for teachers at the local level for a number of yea r s . In 1970-72, 
SCDC staff travelled extensively across the country contributing professional 
service towards the training of primary and secondary school science teachers . 

The in-service administrative set-up for primary teachers was tried at 
district level and then at town and village levels . 

The district administration for these programmes usually included the 
Senior Inspector of Schools for the district; representatives of non-Government 
school authorities; headmasters of schools in the district; teacher training 
college tutors within the district; and the United States Peace Corps Associate 
Director for the a rea . The Director of the Science Curriculum Development 
Centre was usually invited to attend these organizational meetings at which 
schedules of in-service programmes were arranged, and brief explanation of 
the Centre's role in and facilities for the programme were usually discussed. 
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At scheduled da t e s , the staff of SCDC, loaded with hand tools and essent ia l 
ma te r i a l s , would be present at the in - se rv ice course which might run for a 
period of 1-3 d a y s . 

These workshops were sometimes organized for the purpose of working 
with pr imary school t eache r s in subject a r e a s like Engl i sh , mathematics , 
social s tudies and sc i ence . Invar iably, the SCDC had responsib i l i ty for the 
science aspec ts of such i n - s e rv i ce programme. 

From October 1970 to June 1971, the SCDC was involved in 54 off-
campus in - se rv ice workshops ; an average of six workshops a month. This 
field operat ion was made possible because the Cent re had departmental t r a n s -
port donated by UNICEF and had an additional staff member appointed through 
the Education Development Cen t re with aid from the United S ta tes Agency for 
International Development. During these i n - se rv i ce workshops , i n s t ruc to r s 
and par t i c ipan t s , working with simple mater ia l s like d i sca rded t i n s , cooking 
oi l , r a z o r b l ades , packing c a s e s , kn ives , hammers and s a w s , examined the 
physical , chemical and biological p rope r t i e s of va r ious subs t ances . These 
prac t ica l exe rc i s e s included investigations on the c u l t u r a l , medicinal and other 
uses of p lan t s . Though t eache r s found these c o u r s e s professional ly ref reshing 
and useful, shor tage of staff and lack of adequate funds have made it impossible 
for SCDC to maintain the high 1970/71 level of field opera t ion . 

In -Serv ice Training of Technicians 

In 1969, the qualified l abora to ry technicians of Njala Univers i ty College 
initiated a t raining course for thei r col leagues who had not rece ived previous 
training as l abora tory t echn ic ians . Though the SCDC science educa tors were 
not d i rec t ly involved with this c o u r s e , they had informal d i scuss ions with the 
course o r g a n i z e r s . 

The c l a s se s were held in the evening and were a r r anged in the following 
h ie rachy : 

(a) Labora tory Apprentice Course - for promotion to Labora tory 
Ass i s t an t s 

(b) Labora tory Ass is tant Course - for promotion to Senior 
Labora to ry Ass i s tan t s 

(c) Senior Labora tory Ass is tant - for promotion to 
Course Labora to ry Technicians 

The syllabus for the Senior Labora tory Assis tant Course was that of 
the City and Guilds Science Labora tory Technician Ord inary Cert i f icate F i r s t 
Yea r . 

The c o u r s e s t ruc tu re was made up of an introduction to basic concepts 
of s c i ence , l abora to ry p repara t ions and inst rumentat ion. Concepts including 
organizat ion of the l abora to ry for phys ics , chemis t ry , biology, f i r s t - a i d , c a r e 
of equipment, and advanced l abora to ry techniques . C o u r s e s were given in 
mathematics, biology, chemis t ry , physics and workshop technology. Workshop 
technology included the use of different machines and too l s , including prec is ion 
bench too l s , micrometers and v e r n i e r s among other th ings . 

A major problem which the o rgan ize r s had to contend with was that of 
funding; the funds r equ i red to provide ex t ra mater ia ls for the course and the 
ins t ruc to r s ' s a l a r i e s were unavai lable . Thus , even though the idea for the 
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programme was well conceived, the course could not be run on a regular 
bas is . Regrettably, it was abandoned in 1975. With adequate facilities, a 
centre such as SCDC which is engaged in production of equipment could 
organize and run a technicians' training programme not only for the home 
institutions at the national level. Such a programme could be run at the pre-
service and in-service levels . 

In a technological society, laboratory technicians are expected to have 
the skills to repair and maintain sophisticated equipment. Only occasionally 
will they have to produce designs for improvised equipment. In a developing 
country, technicians are needed who can not only maintain and repair existing 
equipment, but are also able to improvise, convert old and out-dated equipment 
into other uses and use local resources and techniques to produce useful items 
of equipment. 

A school or college laboratory technician in a developing country 
should be a workshop technician. He should be skilful with construction tools 
and not merely be available to prepare solutions, collect standard materials 
and wash up receptacles. The technician should be trained to recognize 
potential resources within the local environment and also to translate the ideas 
of the science teacher into workable school science apparatus. 

With the necessary pool of laboratory or workshop technicians 
available to assist in science teaching, more effective teaching and utilization 
of local resource materials would be achieved. The science teacher would 
have the technical assistance to develop the equipment he needs, while at the 
same time he would have additional free time to develop effective teaching 
strategies. 

Networks for Dissemination of Information 
on Successful "Utilization of Local Materials 

Various means could be used for the dissemination of information on successful 
utilization of local materials . These could be summarized as follows: 

(a) Printed materials - pamphlets, handbooks, adverts , 
and newsletters 

(b) Audio sources - cassette tapes and phonograph. 
records 

(c) Video sources - filmstrips, s l ides, and 
photographs 

(d) Mass media - radio, television, and 
newspaper reporting 

(e) Network of teacher centres 

For these to be utilized, the informational materials should be 
available. The printed, audio-recorded and video materials have to be pro-
vided to portray the effective utilization of local materials . Such facilities 
as are required to record local experiences are usually hard to come by in a 
developing country. Even at the Njala University Campus where there is an 
Educational Service Centre (ESC) that develops printed and photographic 
materials, a film unit has not yet been set up. 
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The ESC reco rds exper iences in the use of local mater ia ls and 
produces these by l i thographic reproduct ion . These m a t e r i a l s , in the form of 
hand-outs , mini-units and unit booklets have been widely c i rcu la ted and used 
in the development of the pr imary science programme. 

Exper ience at Njala Univers i ty College shows , however , that although 
these mater ia ls can be r ecorded and reproduced within a shor t t ime, it is 
usually difficult to col late the mater ia ls because the ESC is without a co l l a to r . 
This means that pr inted mater ia l s amounting to a thousand o r more copies have 
to be manually col la ted. This p rocedu re , of c o u r s e , wastes much time and 
prevents useful mater ia ls from reaching rec ip ien ts in good t ime. It would 
seem, the re fo re , that a well-equipped printing and reprograph ic unit cen t ra l ly 
located and assoc ia ted with the National Training and Development Cent re 
would se rve the purpose of producing mater ia l s showing the effective uti l ization 
of local m a t e r i a l s . 

When the informational mater ia l s have been p r e p a r e d , they must be 
made available to t e a c h e r s , t e ache r t r a i n e r s and policy m a k e r s . This d issemi-
nation is best done through the national and local t eacher c e n t r e s . Apart from 
in - se rv ice cou r se s at which t eache r s would be made familiar with the potential 
and use of low-cost equipment, information could also be disseminated through 
showrooms where both ha rdware and software mater ia l s can be exhibited. 
Such showrooms could be located at t e ache r cen t r e s and other s i tes around the 
country . This visual presenta t ion at places within reach of schools would be a 
an incentive to t eache r s to use as well as innovate in low-cost school equip-
ment product ion. 

Although television could be ve ry useful for the dissemination of such 
information, many developing count r ies do not yet possess a nationwide t e l e -
vision system. Broadcas t ing on the radio lacks the visual presenta t ion of 
television and is therefore not so effective. 
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