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The las t ten y e a r s have seen dramatic changes in education in most 
Commonwealth c o u n t r i e s . "Universa l Education" has become a poli t ical ca tch-
p h r a s e , and the number of schools and col leges has i nc r ea sed enormously in a 
brave attempt to match this idea l . Africa has been quick to adapt to recen t 
changes in science c u r r i c u l a . In common with world t r e n d s , syl labus develop-
ment has been accompanied by a s ea rch for more effective means of teaching, 
with s t r e s s being placed on the learning of p rac t i ca l ski l ls and on promoting a 
general understanding of the methods and p r o c e s s e s of s c i e n c e . Changes such 
as these impose on the education system cons iderab le demands for sc ience 
equipment that can be met successfully through production at the local l eve l . 

In attempting to survey a field of this sca le in re la t ive ly few w o r d s , 
there exis ts a danger of being t r i t e . Because of t h i s , the approach adopted 
here has been to re ly extensively on mater ia l and exper ience gained in Kenya 
as a bas is for d i scuss ion . While the d ivers i ty of count r ies and cu l tu res 
r ep resen ted at this workshop makes genera l iza t ion difficult, it should neve r -
theless be possible to identify a number of s i tuat ions and problems we have in 
common. 

A fur ther point must be made h e r e . Until comparat ively r ecen t ly , 
cheap apparatus has been synonymous with improvisat ion. In this paper where 
our main concern is local manufacture ( i . e . l a rge sca le production at the local 
level) , improvisation is seen as something confined to the individual t e a c h e r ; 
it is par t of his t raining and approach . Moreover there is always room for 
improvisation, no mat ter how well-equipped a school sc ience l abora to ry may b e . 

P re sen t Source of Equipment 

The p resen t supply situation in Kenya is probably typical of most 
Commonwealth developing c o u n t r i e s . The 1,250 o r so secondary schools 
purchase the bulk of the i r equipment d i rec t from commercial suppl ie r s 
operat ing mainly in Nai robi , the capi tal c i ty . These firms import d i rec t ly 
from o v e r s e a s , with the bulk of the i r supplies coming from Wes te rn Eu rope , 
the United Kingdom and the United Sta tes of Amer ica . Of l a t e , however , 
there has been a welcome depar tu re from this pa t tern in that cheaper 
mater ia ls - from India, Pakis tan and Japan, in pa r t i cu l a r - a r e becoming in-
creas ingly avai lab le . Very l i t t le effort has been made to h a r n e s s the support 
of local manufacturing i ndus t r i e s , and although it is possible to buy locally 
made tes t - tube racks for example, p r i ces a r e not competitive and the s tandard 
of production is ve ry low. 

A ce r t a in amount of improvisat ion, pa r t i cu la r ly by physics t e a c h e r s , 
has added cons iderably to the range of appara tus available in a few schoo l s . 
Regret tably, good ideas a r e r a r e l y passed on, and seem to be the preroga t ive 
of those schools and departments with exper ienced expat r ia te staff. Also , in 

26 



the las t few y e a r s the Nai rob i -based School Equipment Product ion Unit 
(SEPU) has been making successful attempts to meet increas ing demands for 
equipment for both r ich and poor s choo l s . 

Difficulties and Problems with Equipping Schools with Suitable Equipment 

Very l i t t le has been attempted in the way of formal evaluation of science 
equipment in Kenyan schools , but the w r i t e r bel ieves such evaluation is not 
n e c e s s a r y in o r d e r to review some of the difficulties and problems that a r e 
d i scussed below. 

(a) Economic: Fore ign exchange problems , import r e s t r i c t i on and 
devaluation a r e important economic c i rcumstances that cause difficulty 
or delay in getting equipment. Apart from those i tems that can be 
obtained fair ly r ead i ly from the v e r y limited bas ic stock maintained by 
most supp l i e r s , it t akes from th ree to eighteen months for o r d e r s from 
abroad to a r r i v e in a school . With r i s ing inflation, the longer the 
delay, the higher the p r i c e s schools have to pay . 

(b) P ro fess iona l : With an i r r e g u l a r supply of a p p a r a t u s , it would 
make sound p rac t i ca l sense to co-ord ina te al l pu rchase s of science 
equipment through the ac t iv i t i es of a cen t ra l purchas ing author i ty . 
Specif icat ions could be examined, and the most suitable i tems pu r -
chased in bulk. Unfortunately t he re a r e many drawbacks to such a 
sys tem. Apart from poli t ical cons ide ra t ions , it i s obvious that for a 
cen t ra l au thor i ty to be successful and effective, it would have to be 
well staffed with t e a c h e r s exper ienced in local condi t ions . Many deve-
loping count r ies in the Commonwealth cannot afford the cost of setting 
up such a body. Thus in Kenya and o ther count r ies known to the 
w r i t e r , buying of equipment i s the respons ib i l i ty of individual science 
t e a c h e r s o r , more often, of purse-holding headmas te r s who lack 
specia l is t sc ience t r a in ing . 

Once the appa ra tus i s in the school , additional difficulties 
a r i s e . Frequent staff t r a n s f e r s often mean that the t e a c h e r who o r i -
ginally o rde red the item has left . No one e lse seems to know what to do 
and the resu l t i s e i ther an item being left to gather dust on a shelf, or 
abuse and b r e a k a g e . Such events a s using an AC power supply unit for 
e l e c t r o l y s i s , and burning out sens i t ive mete rs and damaging the objec-
tive l enses of mic roscopes , may seem pet ty in th is context but they a r e 
very r e a l and important problems in any considera t ion of local produc-
tion of low-cost equipment. 

(c) Uniformity: Because of this buying in ve ry limited quanti t ies 
by individual t e a c h e r s , t h e r e i s a lack of uniformity not only in the 
science appa ra tus in different schools , but a lso among subject depar t -
ments within a single school . The resul t ing hotch-potch r e n d e r s the 
purchasing of spa re p a r t s and routine maintenance difficult and 
expens ive . 

(d) Educat ional : Junior s tudents in secondary schools a r e usually 
weak in manipulative s k i l l s . The i r home background is genera l ly such 
that it would be unreasonable to expect o the rwi se . Unfortunately, 
because of a genera l lack of confidence on the par t of science t e a c h e r s , 
ve ry l i t t le i s done to c o r r e c t t h i s : the amount of p rac t i ca l work con-
tained in typical science l e s sons i s minimal and so a  weakness extends 
r ight through the secondary school c o u r s e . This situation r e s u l t s in a 
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high r a t e of b reakage . So , in equipping schools with suitable 
equipment, robus tness and durabi l i ty a r e c h a r a c t e r i s t i c s that must be 
taken into cons idera t ion . 

One of the important pr inc ip les put forward by the recent 
Commonwealth Conference on "Mate r i a l s for Learning and Teaching" held in 
New Zealand was that learning mater ia l s intended for school use should evolve 
from the requi rements of the curr iculum ra the r than from available ha rdware 
or sof tware. The presen t workshop provides us with an excellent opportunity 
to s t r e s s this idea . If appara tus i s being designed and manufactured local ly , 
we should make su re that it fits in with the educational requi rements of a p a r t i -
cu la r s i tuat ion. It i s all too easy to build a piece of appara tus without f irst 
taking a long hard look at educational ob jec t ives . 

Summarizing the above problems one would say that in attempting local 
manufacture of equipment, the following points must be borne in mind: 

(a) What we produce must be cheaper than that available through a 
commercial suppl ie r ; this enta i ls a careful considera t ion of all the 
cos t s involved in producing a given i tem. 

(b) Items must be robust and s turdy , but at the same time appea r -
ance must not be over looked. 

(c) Ins t ruct ions must be produced which a r e fully comprehensive: 
they must include ins t ruc t ions on how t e a c h e r s should use the item to 
make the i r l e s sons and schemes of work achieve intended objec t ives . 

(d) Uniformity is important so that replacement and r e p a i r a r e 
faci l i tated. 

(e) We must never lose sight of educational objec t ives . It i s very 
easy in the workshop to get c a r r i e d away with the idea that just because 
a thing can be done it must be done. 

These p r inc ip l e s , although they seem ve ry obvious when wri t ten down 
in th is way, have been learn t through expe r i ence . SEPU has a cons iderable 
number of p ieces of appara tus which have "gone wrong" because one or other 
of these pr inc ip les has been ignored . 

Existing Local R e s o u r c e s - Types of Science Equipment 

that can be Produced Local ly and Cheaply 

Having outlined the problems of supplying school equipment, we a r e in a be t te r 
position to look at possible so lu t ions . But r a t h e r than philosophize over what 
could be done, it might be more profitable to examine c losely what has been 
done in one pa r t i cu la r c a s e . The remainder of this paper deals with the 
cur ren t work of the School Equipment Product ion Unit in Nai rob i . 

SEPU has been in exis tence for nea r ly ten y e a r s . I ts p resen t form, 
however , i s the resu l t of a p r o c e s s of gradual evolution. Mis takes have been 
made in the pas t , and the p resen t s t ruc tu re of SEPU ref lec t s them. The unit 
is now organized a s a pr ivate company backed by Swedish aid money and p e r -
sonnel . Over the next five y e a r s this aid will be p rog re s s ive ly reduced so that 
by 1980 it i s hoped that Kenya will be left with a fully viable and self-
supporting uni t . 

28 



At presen t the development of items of equipment is in the hands of 
expatriate staff, while the actual production is c a r r i e d out by locally employed, 
unskilled w o r k e r s . A Swedish design technician produces hand-opera ted tools 
for the production of most p ieces of a p p a r a t u s . In this way, SEPU is able to 
combine labour intensive methods with simple production techniques to produce 
low-cost appara tus at labour cos t s of about K . S h . 12 (US $ 1 . 4 ) per hour . 

Cur ren t ly th ree types of kit (for phys i c s , chemist ry and biology) a r e 
being produced by S E P U , and monthly sa les have now reached the K . S h . 
60,000 level (approx. US $7 ,5000) . In each c a s e , S E P U ' s approach has been 
to produce a nucleus of appara tus that can be used to c a r r y out an adequate 
range of experimental work up to the East African Cert i f icate of Education 
l eve l . Each kit includes ins t ruct ion manuals for s tudents and t e a c h e r s . 

Despite the limited methods of product ion, SEPU has met with con-
siderable s u c c e s s . Items l ike hand l enses and var iable r e s i s t o r s which SEPU 
used to import for dis t r ibut ion a r e now being produced local ly with the aid of 
machinery no more complicated than a l a the . All the same it must be pointed 
out that SEPU continues to make use of bulk pu rchases of g l a s sware and t he r -
mometers from foreign suppl ie rs for inclusion in i t s k i t s . 

The success of the SEPU science ki ts should be measured in the light 
of the difficulties that have a l r eady been mentioned. F i r s t l y , local production 
and bulk purchase reduce cos t s cons iderably and, more important , the appa ra -
tus going into the schools i s suited for i t s pu rpose . Secondly, ins t ruct ion 
manuals provide the s t ep -by- s t ep help which inexper ienced t e a c h e r s r e q u i r e . 
Thi rd ly , each kit is designed for group work r a t h e r than for t eache r demon-
s t ra t ion , and it i s hoped that the setting up of the appara tus will lead to an 
improvement in manual sk i l l s . Las t ly , these th ree ki ts very definitely fit in 
with cu r ren t syl labus r equ i r emen t s . 

Besides centr ing the work of the production unit on the science ki t , 
SEPU has been involved in the production of other i t ems . Slide se t s on local 
applicat ions of sc ience , and s tandard items like dynamics t r o l l e y s , t i cker 
t imer s , meter r idges have all been produced in the workshops . 

Contribution of T e a c h e r s , Technic ians and the Community 

in the Product ion, Distr ibution and Evaluation of School Science Equipment 

The successful development of an item of science equipment or of a kit depends 
upon many v a r i a b l e s , and the contr ibut ions of educational personnel va ry from 
project to p ro jec t . The flow char t shown in figure 1 i s a summary of the deve-
lopment of the SEPU biology kit for which the author of this paper was the 
consul tant . 

A diagram of this sor t can be misleading in that it p r e s e n t s develop-
ment a s a s e r i e s of d i s c r e t e s t ages : objectives a r e defined, mater ia l s deve-
loped, field t r i a l s follow, and so for th . In r ea l i t y t he r e i s cons iderable over-
l ap , and it is quite usual to find that ce r t a in items a r e on field t r i a l while: 
o thers a r e in the developmental s t a g e . 

In o rde r to make the g rea t e s t educational impact, a major project like 
th is must i n c r e a s e the involvement, confidence and ski l ls of average t e a c h e r s . 
They must be encouraged to view the project persona l ly ; for only then will it 
meet with r ea l s u c c e s s . This involvement i s i l lus t ra ted in the flow c h a r t . 
Every box in the figure with the exception of that dealing with actual production 
of ma te r i a l s , contains the word " t e a c h e r s " . T e a c h e r s formed the core of the 
committee that decided the original object ives ; the consultant was a member of 
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that committee and was seconded from the Minis t ry of Education to SEPU for 
the purpose of developing the biology k i t . The field t r i a l s , the development of 
the accompanying t eache r t ra ining programme, the evaluat ion, and all a spec t s 
of production requ i red the involvement of the teaching profess ion . 

The question of re levance to the local si tuation should be high on any 
l is t of educational object ives , and it i s h e r e that the ro le of the community is 
important . It is a r i ch source of useful mater ia l and, with the aid of persona l 
contact , i ts potential can and should be exploited to the full at the develop-
mental s t age . 

The other c r i t i ca l component of the development team is the technic ian . 
His is often a sobering influence. He ta lks in t e rms of money, time and feas i -
bil i ty, and is respons ib le for t rans la t ing t e a c h e r s ' flights of fancy into con-
c re t e prac t ica l t e r m s . The diagram suggests that he is concerned in 
re la t ive ly few s tages of the development, but he should, in fact , show an 
in teres t in all s tages including such a r e a s a s s a l e s and t e a c h e r t r a in ing . 

Setting up Experimental Units for the Product ion 

of Science Equipment at va r ious Leve l s 

Whatever the size and na tu re of a unit for producing sc ience equipment, two 
things come immediately to mind - time and money. Anyone exper ienced in the 
production of scientific mater ia l s will apprec ia te that the total time involved 
is cons ide rab le . Fo r example, the Nuffield Foundation' s " R e s o u r c e s for 
Learning Pro jec t " showed that 22 man-hours were n e c e s s a r y to produce a 
single hour of student material ' . 

No developmental project i s free from poli t ical influence, and in many 
developing countr ies poli t ical p r e s s u r e s can be high. Resu l t s a r e r e q u i r e d , 
often urgent ly . Time is obviously at a premium. An examination of the appor -
tionment of time in the development of the SEPU biology kit a s shown in figure 
2 r evea l s that only about 60% of the avai lable time is spent on development i t -
self. The remaining 40% i s n e c e s s a r y to c a r r y out field t r i a l s , evaluation and 
teacher t r a in ing . C lea r ly , if p r e s s u r e s a r e high enough, th is i s where the 
cutting will take p lace , despi te the enormous value of these a spec t s to 
product ion. 

The diagram rep resen t ing the al location of money makes no attempt to 
d i scuss the total amount involved. Two basic cons idera t ions have been omitted 
ent i re ly : s a l a r i e s of staff (other than those of unski l led w o r k e r s ) , and the 
initial cost of establishing the uni t . 

In addition to time and money, the siting of a unit is a factor that needs 
to be cons idered . Various poss ib i l i t ies a r e reviewed below: 

(a) Schools : Students and t e a c h e r s in Kenya a r e under cons ide r -
able s t r e s s brought about by syllabus requi rements and the spec t r e of 
examination. Bear ing in mind what has been said about t ime, it will be 
apparent that only smal l - sca le production and improvisat ion a r e fea-
sible at this l eve l . It i s unrea l i s t i c to expect anything e l s e . 

(b) Technical Col leges : In t e rms of fac i l i t i es , technical col leges 
offer r a t h e r more than schools , but the same p r e s s u r e s apply. SEPU 
was original ly planned a s a par t of the Kenya Science T e a c h e r s ' 
Col lege. While it was apprec ia ted that much could be gained from 
close associa t ion of the two, it soon became apparent that staff and 
workshops had to s e p a r a t e . 
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(c) Village or City: F o r poli t ical r e a s o n s the re is much to be said 
for the establishment of production uni ts a s r u r a l i n d u s t r i e s . In p r a c -
t i ce , ce r ta in ly in Kenya, the resul t ing problems would be insuperable , 
coverning such fea tures as provis ion of e l ec t r i c i ty , c lose proximity to 
other supply f i rms, and communication with t e a c h e r s . (A teacher 
visiting a ci ty i s quite l ikely to pay a casual visi t to the production 
unit : it is unlikely he will t r ave l out to a r u r a l a r e a to do t h i s . ) 
Whether the production unit i s s i ted in a vil lage or c i ty , it must be 
organized on an indus t r ia l s c a l e . Its succes s will depend on good 
management and the applicat ion of ha rd-headed bus iness methods will 
take into account the need for an extensive programme of evaluation and 
t eache r t r a in ing . 

31 



THE D E V E L O P M E N T O F THE S E P U BIOLOGY KIT 

FIGURE 2 . THE D E V E L O P M E N T O F THE S E P U BIOLOGY KIT 

A P P O R T I O N M E N T O F TIME AND MONEY 
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