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THE SCIENC E EQUIPMEN T PRODUCTIO N UNIT : KENY A 

Background P r i m a r y educatio n i n Keny a i s o f seve n y e a r s dura t io n (s tandar d 
one t o s tandar d seven ) wit h th e f i r s t fou r y e a r s bein g f r e e . 
Education a t thi s leve l c o v e r s a  wid e r ang e o f subject s includin g 
sc ience an d mathemat ics . Successfu l completio n o f p r imar y 
education i s marke d b y th e awar d o f a  Cer t i f ica t e o f P r i m a r y 
Education ( C P E ) . 

Secondary educat io n take s plac e i n Government-maintaine d schoo l s , 
Harambee ( se l f -he l p community ) s c h o o l s , o r p r iva t e s c h o o l s . Th e 
p r iva te school s whic h a r e ru n b y a  pe r so n o r organiza t io n (includin g 
r e l ig ious soc ie t i e s ) r e c e i v e n o a s s i s t a n c e fro m th e Government . 
Some Harambe e school s r e c e i v e Governmen t hel p i n th e for m o f on e 
or tw o t e a c h e r s , an d the y ma y a l s o obtai n g ran t s t o hel p i n th e 
cons t ruc t ion o f c l a s s r o o m s , l a b o r a t o r i e s , an d o the r schoo l bui ld ings . 
It i s o f i n t e r e s t t o not e tha t Harambe e school s a r e gradual l y bein g 
phased ou t o r bein g take n ove r a s maintaine d school s b y th e Minis t r y 
of Educat ion . 

En t ry int o secondar y school s i s base d o n th e performanc e o f 
ch i ld ren a t th e CP E Examinat ion . En t r an t s a r e genera l l y thos e 
pupils wit h goo d mark s wh o a r e a t th e sam e tim e abl e t o pa y f e e s , 
but s cho l a r sh ip s an d b u r s a r i e s a r e avai labl e fo r v e r y abl e pup i l s . 

Seconda ry educat io n i s divide d int o tw o phase s o f fou r an d tw o y e a r s ' 
d u r a t i o n . A t th e en d o f th e secon d y e a r o f th e f i r s t phas e o f th e 
bas ic secondar y schoo l c o u r s e , t he r e i s a n optiona l ex t e rna l 
examination whic h i s normal l y take n b y s tudent s i n Harambe e an d 
p r iva te s c h o o l s . Thi s lead s t o th e award s o f th e Keny a Junio r 
Secondary Educatio n C e r t i f i c a t e . Student s wh o successfu l l y com -
plete th e fou r y e a r s o f s econda r y schoolin g obtai n th e Eas t Africa n 
Cer t i f i ca te o f Educatio n (EACE) * whic h provide s a  ba s i s fo r en t r y 
to th e secon d phas e o f s econda r y educa t ion . Th e successfu l com -
pletion o f thes e tw o y e a r s i s marke d b y th e awar d o f th e Eas t 
African Advance d Cer t i f ica t e i n Educatio n (EAACE) . Thi s provide s 
the bas i s fo r un ive r s i t y s e l ec t i on . 

P r e - s e r v i c e t e ache r educatio n take s plac e i n p r imar y t eache r 
t ra in ing c o l l e g e s , Keny a Scienc e T e a c h e r s Colleg e (KSTC ) an d 
u n i v e r s i t i e s . T he r e a r e th re e c l a s s e s o f t e a c h e r s a t th e p r imar y 
school l eve l . Grad e 3  t e a c h e r s hav e pursue d a  two-yea r t eache r 
t ra in ing c o u r s e afte r p r imar y s tandar d 7 ; Grad e 2  t e a c h e r s hav e 
completed a  two-yea r t eache r t r a in in g c o u r s e afte r secondar y for m 

*To obtai n a  divisio n 1  o r 2  EACE , a  candidat e mus t obtai n c red i t 
p a s s i n math s an d s c i e n c e . 

15 



2 o r 4 ; an d Grad e 1  t e a c h e r s hav e complete d a  two-yea r t eache r 
t ra in ing c o u r s e afte r s econda r y for m 4.* • S1  t e a c h e r s a r e lowe r 
secondary schoo l t e a c h e r s wh o afte r obtainin g a n EAC E hav e pursue d 
a t h r e e - y e a r c o u r s e a t KST C o r wh o afte r obtainin g a n EAAC E hav e 
completed a  o n e - y e a r c o u r s e a t K S T C . Sen io r s econda r y leve l 
t e a c h e r s a r e normal l y expecte d t o p o s s e s s a  un ive r s i t y d e g r e e . 

Table 1  give s som e r e l e v a n t educat iona l s t a t i s t i c s fo r th e per io d 
1972-76 . 

TABLE 1; SELECTED EDUCATIONAL STATISTICS ; KENYA 

*As fro m th e 1976/7 7 academi c y e a r , al l e n t r a n t s t o p r i m a r y t eache r 
t r a in ing co l lege s mus t p o s s e s s c r ed i t p a s s i n math s an d sc ienc e i n 
the E A C E . 
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Number o f P r i m a r y School s 

Tota l P r i m a r y Schoo l 

Populat ion 

Number o f P r i m a r y 

T e a c h e r s Col lege s 

Kenya Sc ienc e T e a c h e r s 

Col lege 

Number o f Poly technic s 

Kenya Technica l T e a c h e r s 

College 

Number o f Maintaine d an d 

Ass i s t ed Secondar y School s 

Number o f Harambe e an d 

P r i v a t e Seconda r y School s 

Number o f Univers i t i e s 

1972 

6 ,657 

1 ,675,919 

17 

1 

2 

-

363 

585 

1 

1973 

6 ,932 

1 ,816,017 

17 

1 

2 

-

380 

650 

1 

1974 

8 ,000 

2 , 7 3 4 , 3 9 8 

17 

1 

2 

-

404 

796 

2 

1975 

8,0-49 

3 , 0 1 6 , 0 0 0 

17 

1 

2 

-

404 

796 

2 

1976 

8 ,500 

3 , 4 7 6 , 0 0 0 

17 

1 

2 

-

407 

796 

2 

Source :  Min i s t r y o f Educat io n Annua l Repor t fo r 1972 , 197 3 an d 1974 . 
Unpublished da t a fo r 197 5 an d 197 6 

The Keny a Inst i tut e A s a  r e s u l t o f a  conferenc e o n educat iona l ins t i tu te s hel d unde r th e 
of Educatio n (KIE ) aegi s o f th e Univers i t y o f E a s t Afr ic a an d th e Min i s t r i e s o f Educatio n 

in Kenya , Ugand a an d Tanzan ia , th e KI E wa s es tab l i she d i n Apr i l 
1964. I t wa s o r ig ina l l y se t u p t o adminis te r a  schem e o f examinat ion s 
on th e behal f o f th e Keny a Min i s t r y o f Educatio n an d t o ac t a s a 
c e n t r e o f p ro fes s iona l ac t iv i t y fo r t e a c h e r s . However , i n 196 8 i t 
absorbed th e forme r Cur r i cu lu m Developmen t an d R e s e a r c h C e n t r e 
(an amalgamatio n o f th e Engl is h Spec ia l C e n t r e , th e Mathematic s 
Cen t re an d th e Nai rob i Sc ienc e Tra in in g C e n t r e ) an d adde d t o i t s 
l i s t o f dut ie s th e functio n o f p r e p a r i n g educat iona l m a t e r i a l s . 



The wor k o f th e va r iou s sec t ion s o f K1 E i s don e throug h a  syste m o f 
subject p a n e l s . Thes e pane l s cons i s t o f pe r sonne l draw n fro m th e 
K1E, th e Inspec tora t e Divisio n o f th e Min is t r y o f Educat ion , th e 
Kenya Sc ienc e T e a c h e r s Colleg e (KSTC) , th e Educatio n Departmen t 
of th e Univers i t y o f Nai rob i an d p rac t i s i n g t e a c h e r s . 

The sc ienc e pane l playe d a  c e n t r a l r o l e i n th e developmen t o f th e 
Eas t Africa n Schoo l Sc ienc e P r o j e c t , an d h a s , s inc e th e e a r l y day s 
of th e Scienc e Equipmen t Unit , provide d p rofess iona l advic e t o th e 
work i n th e fiel d o f loca l product io n o f equipment . A l s o , i n additio n 
to o rgan iz in g i n - s e r v i c e c o u r s e s fo r t e a c h e r s , th e pane l , fro m tim e 
to t ime , p roduce s informatio n shee t s fo r s c h o o l s , givin g advic e o n 
sc ience teachin g m a t e r i a l s . B y mid-1975 , ove r 50 0 publicat ion s ha d 
been produce d b y th e K1 E i n conjunctio n wit h th e Jom o Kenyatt a 
Foundat ion , a  non-prof i t makin g publishin g o rgan iza t ion . 

The p r o g r e s s an d evaluat io n o f th e mate r ia l s produce d a r e monitore d 
by KIE . Th e n e c e s s a r y informatio n i s ga there d throug h quest ion -
n a i r e s , v i s i t s t o s c h o o l s , co r r e spondenc e wit h th e staf f o f t eache r 
t ra in ing co l lege s an d a t t e a c h e r s ' i n - s e r v i c e c o u r s e s . 

All sec t ion s o f th e KI E a r e e i the r b roadcas t in g programme s t o 
t e a c h e r s an d pupil s o r a r e plannin g t o d o s o . Th e programme s i n 
use an d thos e envisage d a r e o f t h r e e type s :  backgroun d mater ia l s 
for t e a c h e r s , demonst ra t io n o f ho w specifi c l e s son s shoul d b e 
taught , an d specif i c hel p t o t e a c h e r s o n ho w t o teac h individua l 
l e s s o n s . I t i s hope d tha t i n c r e a s i n g us e o f r ad i o wil l b e r e q u i r e d 
as ne w mate r i a l s a r e p roduced . 

THE KENY A PRIMAR Y SCIENC E PROGRAMM E 

The Programm e wa s init iate d i n th e mi d s i x t i e s . Aide d b y fund s an d 
pe r sonne l fro m th e Africa n P r i m a r y Scienc e Programm e ( A P S P ) , 
i t s f i r s t emphasi s la y i n th e product io n o f film s an d wri t te n m a t e r i a l s . 
These mate r ia l s wer e p r imar i l y i n th e for m o f guide s fo r t e a c h e r s , 
though a  smal le r numbe r o f sc ienc e r e a d e r s fo r ch i ld re n wer e a ls o 
p roduced . Som e 5 0 t o 6 0 booklets , an d fiv e f i lms , wer e produced , 
al l o f whic h r ece ive d extens iv e field s t r i a l s i n typica l c l a s s roo m 
s i t ua t i ons . 

E a r l y o n i n th e programm e tw o subcen t r e s fo r developmen t wer e 
e s t ab l i shed , on e a t Kagum o T e a c h e r s Co l l ege , an d th e o the r a t 
S i r i b a T e a c h e r s Co l l ege . The i r bas i c purpos e wa s t o explor e 
mechanisms fo r suppor t in g t e a c h e r s p rofess iona l l l y i n p r imar y 
s c h o o l s . Bot h hav e subsequent l y bee n incorpora te d int o th e p r o -
gramme o f T e a c h e r s Advisor y C e n t r e s (TACs) . 

Recent ly th e programm e ha s produce d a  ne w se t o f Guideline s F o r 
Teaching Sc ienc e i n P r i m a r y School s whic h wil l r e p l a c e th e forme r 
s y l l a b u s . Thes e Guidel ine s outlin e th e goal s t o b e achieve d throug h 
sc ience educat io n a t eac h leve l i n th e p r i m a r y schoo l . Th e A P S P 
book le t s , a s wel l a s o the r m a t e r i a l s , a r e r e f e r r e d t o a s r e s o u r c e 
ma te r i a l s t o accompan y th e Guide l ines . R e s e a r c h i s bein g c a r r i e d 
out t o fin d sui tabl e way s o f evaluat in g th e p r o g r e s s o f ch i ldre n usin g 
the Guide l ines . Thi s include s cons idera t io n o f th e proble m o f wri t in g 
ques t ions fo r th e p r i m a r y schoo l leavin g examinatio n whic h a r e bot h 
r e l e v a n t t o th e ne w c o u r s e an d fai r t o th e pupil s an d t e a c h e r s i n th e 
s c h o o l s . 

Work i s a l s o goin g o n whic h s eek s t o identif y th e mos t effectiv e way s 
of givin g p ro fess iona l suppor t t o pe r sonne l workin g i n th e f ield . I n 
this connectio n KI E staf f hav e co -ope ra t e d c lose l y wit h th e Inspecto -
r a t e i n organiz in g workshop s fo r P r i m a r y Schoo l I n s p e c t o r s , TA C 
tu to r s an d Ass i s t an t Educatio n Of f i ce r s . KI E staf f a ls o a s s i s t wit h 
i n - s e r v i c e c o u r s e s a t th e d i s t r i c t leve l i n a n attemp t t o hel p t o 
build u p a  co r e o f loca l r e s o u r c e personnne l wh o ca n i n tur n a s s i s t i n 
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the tas k o f in-servic e training . Curriculu m material s ar e bein g 
developed fo r us e b y student s an d tutor s i n teacher s colleges . 
Finally, th e staf f o f th e Primar y Scienc e Sectio n o f KI E ar e fro m 
time t o tim e makin g professiona l contributio n t o th e primar y scienc e 
education programm e a t th e Universit y o f Nairobi . 

The Programm e ha s thre e basi c aim s : namel y t o encourag e an d assis t 
children to : (a ) develo p th e manua l an d intellectua l skill s tha t ar e 
necessary t o solv e problem s i n a  scientifi c way ; (b ) preserv e an d 
acquire th e attitude s tha t ar e necessar y t o appl y thos e skill s effec -
tively; an d (c ) acquir e a  dee p understandin g o f th e natura l phenomen a 
that tak e plac e i n thei r environment . I n orde r t o achiev e thes e aims , 
activities i n th e classroo m ar e mad e t o relat e directl y t o th e pupils ' 
environment. Thi s i s accomplishe d b y helpin g childre n firs t t o 
acquire problem-solvin g skill s an d tha n t o appl y th e skill s i n solvin g 
problems base d o n thei r immediat e environment . 

In recognitio n o f som e o f th e complexitie s o f th e intellectua l an d 
emotional developmen t o f chilren , thre e stage s i n th e programm e ar e 
given specia l attentio n i n th e developmen t o f programm e materials . 
In th e firs t stag e -  tha t i s fo r th e firs t thre e year s o f schoolin g -
children ar e presente d wit h a  variet y o f opportunitie s t o p rese rve , 
strengthen an d develo p thos e attitude s an d skill s whic h wil l enabl e 
them t o approac h an d solv e problem s rationall y an d effectively . The y 
are encourage d t o continu e t o develo p thei r natura l curiosit y an d 
their willingnes s t o explor e an d as k questions , an d t o gai n a s muc h 
direct experienc e a s possibl e o f thei r natura l surroundings . Durin g 
the tw o years tha t follow , childre n ar e introduce d t o th e proces s o f 
solving specifi c problems . However , th e applicatio n o f th e proces s 
of scientifi c proble m solvin g i s a t thi s stag e restr icte d t o relativel y 
simple an d concret e situations . Finally , i n th e las t tw o year s o f 
primary school , th e childre n car r y ou t a  ser ie s o f investigations , 
each o f whic h cover s a  rang e o f scientifi c topics , concept s an d skill s 
that wer e previousl y treate d a s separat e enti t ies . 

This attemp t t o integrat e th e variou s scientifi c discipline s an d us e 
them t o solv e problem s represent s a  significan t chang e fro m th e 
former approac h whic h mainl y consiste d o f learnin g unrelate d piece s 
of informatio n an d repeatin g the m i n a n examination . Moreover , thi s 
unified approac h tend s t o brin g th e pupils ' classroo m experience s 
closer i n lin e wit h real-lif e situation s the y wil l mee t i n th e future . 

No equipment i s provide d specificall y fo r teachin g scienc e i n primar y 
schools. Teacher s therefor e mak e muc h us e o f ordinar y thing s 
around the m i n th e environment . I n addition , som e genera l equipmen t 
provided t o school s ca n b e use d fo r scienc e teaching . Thi s equipmen t 
is purchase d throug h th e Ministr y o f Educatio n Keny a Schoo l 
Equipment Scheme . Purchas e i s vi a th e tende r system , an d deliverie s 
take plac e t o a  centra l warehous e i n Nairobi . Distributio n i s the n t o 
divisional warehouse s locate d i n 3 9 district s an d seve n municipalities , 
where Divisiona l Educatio n Officer s arrang e distributio n t o th e 
individual schools . Equipmen t list s ar e supplie d b y th e Ministry , 
and school s mak e ou t thei r ow n requirement s whic h ar e sen t t o th e 
appropriate Distric t Educatio n Office r wh o submit s list s t o th e 
Ministry fo r action . 

Written materia l fo r th e whol e seve n year s o f primar y schoo l an d fo r 
teachers college s ca n b e summarize d a s follows : 

Lower primar y (standard s 1 , 11 , III) . Abou t a  doze n booklet s hav e 
been produce d whic h giv e suggestion s t o teacher s o n ho w t o creat e 
opportunities fo r youn g childre n t o gai n th e kind s o f experienc e 
envisaged i n th e programme . Th e title s o f som e o f thes e booklet s 
reflect th e clos e relationshi p o f th e suggeste d activitie s wit h th e 
natural surrounding s o f th e children : Plant s i n Th e Classroom ; 
Water; Dr y Sand ; Woodwork ; Explorin g Th e Loca l Community ; 
Construction. I n al l thes e booklet s suggestion s ar e give n abou t 
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using loca l material s tha t ar e availabl e aroun d typica l primar y 
schools. Th e us e o f locall y availabl e material s i s important , no t 
only i n th e nam e o f econom y an d feasibility , bu t t o hel p t o preven t 
young childre n becomin g alienate d fro m thei r hom e communit y an d 
background. Currentl y a  grou p i s a t wor k preparin g a  guid e t o hel p 
teachers t o us e thes e booklet s an d othe r resourc e materia l i n a s 
integrated a  styl e a s possible . Additiona l material s ar e planne d 
specifically fo r th e transitio n perio d fo r childre n i n standar d three . 

Middle primar y (standard s I V an d V) . Th e Guideline s Programm e i s 
introduced i n Standar d IV . Guideline s fo r standard s I V an d V  hav e 
been prepared , an d severa l referenc e unit s ar e bein g printe d b y th e 
Jomo Kenyatt a Foundation i n 1976 . 

Upper primar y (standard s V I an d VII) . Th e firs t draf t versio n o f th e 
Guidelines fo r Standar d V I ha s bee n tested . Th e Guideline s an d 
supporting resourc e book s ar e bein g prepare d t o hel p teacher s wit h 
such topic s a s peopl e aroun d us ; th e shamba ; ourselves ; an d metals . 

It i s intende d tha t th e material s fo r Standar d VI I wil l follo w a  simila r 
approach. However , th e topic s fo r investigatio n wil l b e concerne d 
with applie d scienc e an d technolog y wit h th e expectatio n tha t pupil s 
will identif y an d solv e problem s o f rea l an d practica l significanc e i n 
areas suc h a s agriculture , healt h an d villag e technology . 

Teachers College s ar e supplie d wit h al l th e material s undergoin g 
trial withi n th e programme . I n additio n t o th e Guideline s an d 
associated referenc e materials , a  documen t calle d "Handboo k fo r 
Teacher" ha s bee n develope d a s par t o f a n internationa l effort , 
sponsored b y th e Scienc e Educatio n programm e fo r Africa . Thi s 
Handbook ha s bee n designe d specificall y fo r us e i n teacher s college s 
to hel p prepar e teacher s i n th e effectiv e implementatio n o f ne w 
approach t o primar y scienc e education . A  further documen t " A 
Sourcebook Fo r Tutors " i s als o bein g developed . 

A number o f film s hav e bee n produce d a s par t o f APSP , bot h fro m 
Kenyan primar y school s an d fro m othe r Africa n countries . Thes e 
films hav e bee n foun d t o b e extremel y usefu l whe n introducin g th e 
programme t o teacher s an d othe r educator s wh o hav e no t ye t 
experienced thi s kin d o f approac h t o scienc e education . 

SECONDARY SCHOO L SCIENC E 

Science i s taugh t i n secondar y school s eithe r a s genera l scienc e o r 
as physics , chemistr y an d biology . Becaus e th e separat e subject s 
are generall y regarde d a s bin g academicall y superior , the y ten d t o 
be mor e popula r tha n genera l science . 

In 1965 , a  mov e fo r reform s i n secondar y schoo l scienc e curricul a i n 
East Afric a wa s initiate d i n Tanzania . Subsequentl y a  serie s o f 
conferences, hel d i n Nairobi , Da r e s Salaa m an d Kampala , le d t o th e 
inauguration o f th e Eas t Afric a Schoo l Scienc e Projec t (SSP ) i n 1966 . 

Originally th e SS P aime d a t adaptin g th e Nuffiel d scienc e material s 
for us e i n Eas t Africa . Later , however , a  mor e imaginativ e approac h 
was adopte d "t o produc e th e righ t course s fo r th e firs t fou r year s o f 
the secondar y schoo l programme " .  * B y drawing upo n th e Nuffiel d 
project materia l a s wel l a s materia l fro m th e UNESC O Pilo t Projec t 
for Africa , subjec t panel s i n chemistry , physics , an d biolog y wer e 
able t o develo p th e require d courses . Membershi p o f thes e panel s 
included universit y professor s an d lec turers , practisin g schoo l 

*SSP Physic s Panel , SS P Physics : Introductor y Statement , 
D a r e s Salaam , April , 1970 , p . 3 . 
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teachers , an d representative s o f th e variou s Ministrie s o f Educatio n 
and th e UNESC O Scienc e Teachin g Projec t fo r Africa . 

The course s wer e firs t teste d a t th e Eas t Africa n Certificat e o f 
Education leve l i n 197 0 (chemistry ) an d 197 1 (biolog y an d physics) . 
They see k t o promot e i n pupils , understanding , livel y enquiry , an d 
interest i n science . Emphasi s i s place d o n scientifi c concept s an d 
principles, an d o n cours e conten t tha t ha s obviou s relevanc e an d 
interest t o Eas t Africa n countries . 

Materials develope d fo r th e SS P cours e includ e pupils ' books , 
teachers ' guides , backgroun d r e a d e r s , filmstrips , fil m dat a book , 
photographs an d othe r teachin g an d learnin g aids . I t i s noteworth y 
that th e teachers ' guide s include , fo r th e man y teacher s wit h limite d 
qualifications an d experience , advic e o n way s o f introducin g certai n 
individual topics , o n gettin g apparatu s t o work , o n making-d o wit h 
local resource s whe n equipmen t fail s t o arriv e o n time , an d o n ho w 
to kee p a  whol e clas s mentall y active . 

KENYA SCIENC E EQUIPMEN T PRODUCTIO N UNI T (SEPU ) 

In th e earl y 60 s almos t al l th e scienc e equipmen t use d i n school s i n 
Kenya wa s importe d fro m overseas . Th e hig h cos t o f apparatu s 
precluded al l bu t a  smal l numbe r o f school s fro m buyin g th e nece -
ssary quantity . Othe r problem s wer e tha t importe d equipmen t ofte n 
failed t o arr iv e o n time , an d tha t man y item s tende d t o b e inappro -
priate t o th e condition s i n Kenya . 

With th e growin g interes t i n Keny a o f scienc e programme s suc h a s 
Nuffield, S S P , an d PSS C tha t emphasise d individua l studen t 
experimentation, th e shortag e o f equipmen t becam e increasingl y 
acute. Effort s therefor e go t underwa y t o mak e cheap , readily -
available equipment . 

Two o f thes e wer e unfortunatel y unsuccessful . Th e firs t o f thes e 
was undertake n a t a  technically-biase d secondar y schoo l -  Stareh e 
Boys Centre . Simpl e item s o f equipmen t suitabl e fo r th e firs t yea r 
of th e SS P cours e wer e produced . However , neithe r developmen t 
work no r large-scal e productio n wa s envisaged . Th e othe r wa s 
undertaken b y th e Engineerin g Facult y o f th e Universit y o f Nairob i 
where a  fe w schoo l scienc e equipmen t item s mad e fro m woo d an d 
metal wer e produce d durin g a  perio d o f tw o summe r vacations . Th e 
summer course s wer e aime d primaril y a t givin g technica l skill s t o 
the university' s firs t yea r engineerin g student s an d t o givin g student s 
in th e facult y experienc e o f productio n problem s an d planning . 

Though effort s a t thes e tw o productio n centre s lapsed , i t i s hope d 
that i n th e nea r futur e th e Facult y o f Engineerin g wil l se t u p a n 
Industrial Consultanc y Uni t simila r t o tha t base d i n th e Engineerin g 
Faculty a t th e Universti y o f Scienc e an d Technology , Kumasi , Ghana . 

Another venture , however , prove d ver y successful . I n establishin g 
the Swedish-finance d KST C i n 1965 , th e Agreemen t betwee n th e 
Kenyan an d Swedis h Government s mad e provisio n fo r settin g u p 
facilities fo r th e productio n o f scienc e teachin g material s an d fo r 
running worksho p courses . Thre e year s la ter , KST C accepte d a 
Kenyan Governmen t reques t t o se t u p a n Industria l Art s Department , 
and i n Marc h 196 8 thi s Departmen t bega n t o ru n worksho p course s 
for students . A  smal l beginnin g wa s als o mad e i n th e desig n an d 
production o f low-cos t teachin g material s fo r secondar y schools . 
This earl y productio n effor t wa s pioneere d b y th e senio r technica l 
physicist, an d th e ki t wa s therefor e essentiall y a  physic s one . A 
special characterist i c o f thi s physic s ki t wa s tha t i t wa s no t linke d 
with an y particula r teachin g philosophy . I n othe r words , th e ki t 
system wa s a s suc h tha t i t coul d b e adapte d easil y t o an y o f th e 
"learning b y doing " programme s mentione d above . 
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To mak e th e effort s mor e successful , a  productio n uni t wa s se t u p 
within th e College . I t aime d a t bein g bot h independen t an d economi -
cally self-supporting . A  workshop occupying.a n are a o f 265 m wa s 
completed i n 1970 . Since- , then i t ha s bee n expande d an d i t no w 
occupies a n are a o f 960 m . 

The principa l machin e tool s supplie d fo r th e KST C Productio n Uni t 
a re : 

Metal Work : thre e lathes , on e millin g machine , on e pilla r dr i l l , 
one ban d saw , on e hac k saw , tw o gr inders , on e oxyacetylen e weldin g 
set , on e ar c weldin g set , on e shee t meta l ro l ler , on e manua l 
guillotine ,  on e bendin g machin e . 

Wood work : on e circula r saw , on e ban d saw , on e plane r (3m) , on e 
thicknesser, on e larg e bel t sander , on e spindl e moulder , on e benc h 
mounted dr i l l . 

General: Compresso r ( a recen t addition) . 

Science Equipmen t Toward s th e en d o f 197 1 a  KST C Polic y decisio n le d t o th e expansio n 
Production Uni t o f staf f an d th e appointmen t o f a  full-tim e hea d o f th e Productio n Unit . 
Subscribers 

In 1972 , a  productio n uni t Executiv e Committe e wa s forme d t o hel p th e 
understaffed uni t i n it s managemen t an d desig n work . Th e fiv e ma n 
committee comprise d o f th e principa l an d administrativ e secretar y 
of KSTC , th e hea d o f th e uni t (th e SEP U Manager) , a  representativ e 
of th e Keny a Institut e o f Educatio n (KIE ) an d a  representativ e o f th e 
Ministry o f Education . Th e hea d o f th e uni t lef t i n Jul y 1973 , an d du e 
to difficultie s wit h recruitin g staff , th e uni t di d no t star t functionin g 
again unti l Decembe r 1973 . Durin g th e perio d o f closure , th e uni t 
was ru n a s par t o f th e Industria l Art s Department . I n Januar y 1975 , 
SEPU becam e full y staffe d an d consequentl y th e Committe e wa s 
dissolved. 

Currently SEP U i s ru n a s a  compan y unde r a  seven-ma n trusteeship . 
The trustee s ar e th e Directo r o f Education , Ministr y o f Education ; 
the Permanen t Secretary , Ministr y o f Financ e an d Planning ; th e 
Kenya Scienc e Teacher s College ; th e Keny a Institut e o f Education ; 
the Nationa l Counci l fo r Scienc e an d Technology , th e Jom o Kenyatt a 
Foundation; an d th e Keny a Technica l Teacher s College . 

According t o a  Kenya/Swede n agreemen t signe d i n Jun e 1976 , th e 
Swedish governmen t wil l continu e t o provid e financia l ai d an d 
technical know-ho w t o th e compan y unti l 3 0 Jun e 197 9 when i t i s hope d 
that SEP U wil l b e completel y self-supporting . 

Production I n developing th e variou s item s i n th e physic s kit , n o specia l strateg y 
Strategy wa s adopted . However , t o ensur e economi c viabilit y an d efficienc y 

of th e projec t th e followin g approac h ha s bee n followed , a s fa r a s 
possible, i n th e productio n o f th e chemistr y an d biolog y ki ts . T o 
begin with , a  lis t o f th e mos t acut e apparatu s need s o f school s wa s 
produced b y th e Manage r an d th e Designe r i n consultatio n wit h th e 
chemistry an d biolog y panel s o f th e KIE . A  questionnaire wa s use d to 
probe th e apparatu s marke t prio r t o embarkin g o n th e developmen t o f 
the ki ts . I t appear s a s Appendi x 1  on pag e 26 , Th e need s wer e the n 
matched t o th e availabilit y o f ra w materials , th e amoun t o f desig n 
work neede d an d th e difficult y o f production . A t thi s stag e a n orde r 
of productio n priorit ie s wa s agreed . 

For eac h ite m th e Designe r produce d on e o r mor e prototype s an d 
calculated a n orde r o f magnitud e cost . Th e costin g procedur e 
adopted wa s a s follows : Cos t o f material s +  10%; cost o f labou r +  20%; 
running cos t o f machine s +  40%. (Th e addition s t o th e ra w cost s 
were t o accoun t fo r th e cos t o f material s lyin g o n shel f awaitin g us e 
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or o f finishe d item s awaitin g sale , th e highe r salarie s pai d t o super -
vising an d developmen t staff , sale s costs , an d th e wea r an d tea r o f 
machines.) 

When th e prototyp e wa s ready , i t wa s vette d b y th e Manage r wh o the n 
determined th e siz e of  th e batch , takin g int o accoun t th e relevanc e 
of th e ite m t o curren t syllabuse s an d likel y sa les . Th e Designe r 
prepared th e jig s neede d fo r productio n wit h th e hel p o f th e Manager , 
and arrange d th e sequenc e i n whic h operation s shoul d occur . Onc e 
production started , continuit y an d qualit y remaine d i n th e hand s o f 
the Manager . A t various stage s i n th e productio n o f a  batch , item s 
were subjecte d t o test s devise d b y th e Manage r an d th e Designer . 
Any item s failin g thes e test s wer e eithe r reworke d o r throw n away . 
In th e earl y stage s o f 1972 , th e initia l failur e rat e wa s sometime s 
as hig h a s 80 % although th e fina l wastag e i n a  batch , afte r reworking , 
was usuall y o f th e orde r o f 7%. * 

P r i c e s : Loca l 
versus importe d 
items 

Table 2  belo w show s th e price s i n K.Sh . o f som e o f th e SEP U 
physics item s an d thos e o f importe d equivalent s a s o f Augus t 1973 : 

TABLE 2 : COMPARATIV E PRICE S 

Item 

A . C . tune r 

Dynamics trolle y 

Wheats tone bridg e 

3-d Kineti c mode l 

Ray optic s ki t 
(including cylin -
drical lenses ) 

Optics lamp s 

Local Pric e 

45 

90 (per 

80 

85 

53 

30 

pair) 

Imported Pric e 

160 

165 (pe r 

202 

430 

110 

84 

pair) 

Type o f Desig n 

Local 

Local 

Conventional 

Local 

Local 

Local 

SEPU Scienc e Kit s Kits hav e bee n develope d t o allo w student s t o hav e experienc e i n a s 
much individua l practica l wor k a s possibl e i n physics , chemistr y 
and biology . 

The item s containe d i n eac h ki t ar e accompanie d b y material s fo r 
students an d teacher s writte n b y teacher s wit h teachin g experienc e 
in Kenya n Schools . Recentl y thes e hav e bee n strengthene d b y slide s 
and tape s supporte d b y leaflets . Stil l mor e recentl y radi o pro -
grammes hav e bee n prepare d t o suppor t th e biolog y kit . 

Whereas formerl y mos t item s (includin g electrica l meter s an d lenses ) 
were importe d an d assemble d a s par t o f th e ki t system , no w th e 
majority o f th e item s i n th e kit s hav e bee n develope d locally . Sinc e 
the thre e spearat e kit s hav e certai n item s i n common , school s ar e 
able t o cu t dow n cost s b y buyin g a  bo x containing , say , a  physics / 
chemistry kit . 

The chemistr y ki t ca n b e use d t o illustrat e th e usefulnes s o f th e kit s 
in teaching . Th e basi s o f th e ki t i s th e pegboar d stand . Thi s i s a 
board drille d wit h smal l hole s a t regula r interval s an d supporte d 

*These detail s wer e obtaine d fro m J . M . S . Whittell' s articl e 
"Local Production : Principle s an d Pract ice" , i n Th e Schoo l Scienc e 
Review, Jun e 1975 , pp . 675-76 . 
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stand b y mean s o f a  specia l s t a in l e s s s tee l c l i p . Th e cli p ha s a  bas e 
which ca n b e fastene d o n a  stan d wit h a  sc re w an d nut , an d it s 
d iameter ca n b e adjuste d t o hol d al l th e p iece s o f g l a s swar e fro m th e 
thermometer u p t o th e b e a k e r . Compare d t o th e mor e conventiona l 
r e t o r t s tand , th e pegboar d i s s tabl e an d l ight . Moreove r i t p o s s e s s e s 
many fea tu re s whic h allo w f lexibi l i ty . F o r ins tanc e i t i s poss ib l e t o 
mount appa ra tu s anywher e o n th e stan d an d a t th e sam e tim e se e 
where on e piec e o f appa ra tu s i s i n r e l a t io n t o on e a n o t h e r . Mor e 
important fo r wor k i n c h e m i s t r y , th e appara tu s ca n b e mounte d awa y 
from th e stan d whe n heat in g i s r e q u i r e d . 

About 50 % of th e ki t cons i s t s o f item s o f g l a s s w a r e . Thes e a r e 
bought mainl y fro m loca l companies , mos t o f whic h r e p r e s e n t foreig n 
f i r m s . Th e Min i s t r y o f Educatio n l i s t s loca l companie s i n th e 
Inspec tora te C i r c u l a r Le t te r No . I N S / 7 6 / 3 o f 1 0 Januar y 197 6 a s : 
Ins t rumentat ion Limited , Na i rob i ; Westc o Limited , Na i rob i ; 
Howse an d McGeorg e Limited , N a i r o b i ; E . T . : Monk s &  Compan y 
Limited, N a i r o b i ; Anan t Limited , N a i r o b i ; Phi l i p H a r r i s Limited , 
N a i r o b i ; Sc ie x (Eas t Afr ica ) Limited , N a i r o b i ; Achel i s Limited , 
N a i r o b i ; C r o s s Chemis t Limited , Kisumu ; an d Anp i P h a r m a , 
N a i r o b i . 

A notabl e c h a r a c t e r i s t i c o f th e ki t i s tha t the r e i s n o ben t g las s 
tubing. Whe n col lec t in g a  ga s ove r wate r (a n e x e r c i s e tha t i s don e 
frequently) th e ga s i s le d int o th e col lect in g t e s t - tub e throug h 
flexible p las t i c tubing . Thi s typ e o f a r rangemen t doe s awa y wit h th e 
r a t h e r cumbersom e p r o c e s s involvin g th e us e o f beehiv e s h e l v e s , 
gas j a r s , an d this t l e funnels . F u r t h e r , despi t e th e s tandar d na tur e 
of th e g l a s s w a r e involved , eac h componen t o f th e ki t ha s bee n des ig -
nated t o b e compatibl e wit h a s man y othe r item s i n th e ki t a s p o s s i b l e . 
Thus th e r ig i d p las t i c tub e use d a s th e e l ec t ro ly s i s ce l l ca n b e con -
ve r t ed int o a  d ry in g chambe r fo r g a s e s . Wit h man y othe r item s 
fulfilling mor e tha n on e function , i t i s est imate d tha t a t l eas t 10 0 
simple exper iment s ca n b e performe d wit h th e se t o f appara tu s con -
tained i n th e k i t . 

When no t i n us e th e appara tu s ca n b e s to re d i n a  p las t i c moul d o r 
inside a  c a rdboa r d bo x bu t the r e i s a l s o a  woode n bo x designe d t o 
s t o r e th e appara tu s o f s e v e r a l k i t s . 

In te rm s o f th e cos t an d approach , th e ki t ha s cons iderab l e advan tages . 
However , a  fe w problem s hav e bee n note d i n connectio n wit h i t s u s e . 
One o f thes e i s tha t th e ki t i s r e l a t i ve l y smal l an d the re fo r e no t 
sui table fo r demonst ra t io n p u r p o s e s . Anothe r i s tha t becaus e man y 
of th e item s i n th e ki t a r e smal l , the y a r e ea s i l y l o s t . P r a c t i c a l 
work ha s the re for e t o b e careful l y o rgan i zed . A  fur the r proble m 
is tha t althoug h th e chemical s r e q u i r e d fo r th e exper iment s a r e l i s t ed , 
they a r e no t p rov ided . I t i s hoped , however , tha t i n th e nea r futur e 
a "chemica l kit " wil l b e develope d containin g a l l th e chemical s 
r e q u i r e d fo r th e exper iment s i n th e EAC E C o u r s e . F ina l ly , th e 
pup i l s ' shee t s d o no t contai n an y r ead in g mate r ia l s o the r tha n tha t 
d i r e c t l y r e l a t e d t o th e e x p e r i m e n t s . Consequent l y pupil s nee d addi -
t ional suppor t i n th e for m o f a  tex t o r o the r sui tabl e backgroun d 
r e a d i n g m a t e r i a l s . 

As e a r l y a s 1972 , i t wa s foun d tha t s a l e s promotio n base d o n d i s t r i -
bution leaflet s alon e wa s unlikel y t o prov e success fu l . S o a  KST C 
graduate wh o wa s the n teachin g i n a  secondar y schoo l wa s seconde d 
by th e Minis t r y o f Educatio n t o SEP U an d give n respons ib i l i t y fo r 
promoting s a l e s an d a r r a n g i n g demonst ra t ion s t o s c h o o l s . Th e r e s u l t 
was immediate : dur in g th e f i r s t si x month s o f thi s ne w appointment , 
s a l e s wer e si x time s th e est imate d f i g u r e . * 

* J . M . S . Whittel l , op . c i t . p . 6 7 7 . 
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Table 3  below show s number s o f kit s tha t ha d bee n delivere d t o 
schools i n Keny a u p t o Apri l 1976 . 

TABLE 3 : KIT S DELIVERE D T O SCHOOL S 

Period 

1969-1972 

Jan-Dec 197 3 

Jan-Dec 197 4 

Jan-Dec 197 5 

Jan-April 197 6 

TOTAL 

Physics 

547 

443 

381 

436 

159 

1,966 

Chemistry 

162 

353 

152 

667 

Biology 

13 

112 

125 

Pr ices o f kit s a s a t 1  May 197 6 ar e a s show n i n Appendi x 2 . 

With th e completio n o f th e ne w building , plan s ar e unde r wa y t o mak e 
use o f th e increase d storag e facilitie s t o bu y chemical s i n bul k an d 
repack the m i n smalle r package s fo r distributio n t o schools . Lectur e 
room facilitie s i n th e ne w buildin g wil l als o allo w SEP U t o hol d in -
service course s fo r teacher s i n th e us e o f th e ki ts . 

SEPU i s considerin g th e possibilit y o f designin g a  specia l ki t i n 
science fo r primar y schools , an d hope s t o begi n exportin g equipmen t 
in th e nea r future . A  detailed evaluatio n o f th e kit s i s expecte d t o 
be carrie d ou t soon . I t i s hope d that , amon g othe r things , thi s 
evaluation wil l fin d ou t th e exten t t o whic h th e SEP U projec t ha s 
affected studen t attitude s t o scienc e an d th e styl e o f scienc e teachin g 
in secondar y school s i n Kenya . 

TEACHER ADVISORY CENTRES (TACs) IN KENYA 

Following th e establishmen t o f th e Primary Schoo l Inspectorat e 
Service i n 1969 , i t becam e clea r tha t loca l centre s wer e neede d i n 
various part s o f th e countr y wher e shor t course s coul d b e provide d 
for group s o f teacher s o r individua l teacher s seekin g advic e o r help . 
Thus i n 1970 , 2 0 Teache r Advisor y Centre s (TACs ) wer e establishe d 
and equippe d wit h basi c constructiona l tool s fo r makin g audio-visua l 
teaching aids , book s an d othe r printe d material s fo r referenc e 
purposes. 

There ar e a t presen t 4. 3 TACs o f whic h eleve n ar e situate d i n primar y 
teacher trainin g colleges , (thes e ten d t o b e bette r equipped) , 1 5 i n 
primary schools , fou r i n secondar y schools , an d twelv e i n othe r 
community cent res . Thes e TAC s ar e distribute d throughou t th e 
country wit h a t leas t on e i n eac h o f th e 3 9 distr ict s i n th e country . 
In additio n ther e ar e sub-centre s situate d amon g a  cluste r o f school s 
in a n are a wher e teacher s ca n easil y ge t togethe r fo r a  meeting . 

Siting o f TAC s i n teacher s college s allow s colleg e tutor s an d tutor s 
of Centre s t o interac t i n pre-servic e an d in-servic e courses . Agai n 
when residentia l in-servic e course s ar e hel d fo r practisin g teachers , 
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existing colleg e facilitie s ar e a n asset . 

The Centre s ar e currentl y manne d b y tutor s wh o als o wor k closel y 
with a  numbe r o f "exampl e schools " ,  usuall y t o b e foun d withi n a 
radious o f 8  k m of th e Centre . I n thes e school s th e TA C tuto r act s 
as a  supervisor , encouragin g teachers , assistin g the m t o improv e 
their competence , keepin g a  progres s repor t o f eac h teacher , an d 
informing KI E o f wor k i n th e field . 

Teachers fo r th e positio n o f TA C tuto r ar e carefull y selected . Onc e 
appointed the y collaborat e wit h th e are a assistan t primar y schoo l 
inspectors an d principal s o f th e primar y teacher s college s wher e th e 
Centres ar e situated . Thes e personne l provid e th e Ministr y o f 
Education wit h a  recor d an d a n evaluatio n o f th e tutors ' work . 

KENYA SCIENC E TEACHER S ASSOCIATIO N 

The Keny a Scienc e Teacher s Associatio n (KSTA ) wa s inaugurate d i n 
Nairobi o n 7  Apri l 1952 . Th e ide a t o establis h a  professiona l bod y 
of scienc e teacher s wa s conceive d b y a  grou p o f expatriat e teacher s 
who, bein g scattere d al l ove r th e country , hope d tha t suc h a  bod y 
would hel p promot e communicatio n amon g them . 

The Associatio n whic h i s exemp t fro m registratio n b y th e Registra r 
of Societies , exist s (a ) t o promot e goo d teachin g o f scienc e a t al l 
levels o f th e educationa l system , an d (b ) t o affor d mean s o f commu -
nication amon g member s an d als o betwee n th e Associatio n an d othe r 
bodies. Membershi p i s ope n t o al l teacher s an d an y perso n intereste d 
in th e teachin g o f science . Thu s i t include s primar y an d secondar y 
school teachers , scienc e studen t teachers , tutor s o f teache r trainin g 
colleges, inspector s o f science , an d universit y lecturer s an d 
professors . 

The Associatio n enjoy s goo d workin g relation s wit h th e Ministr y o f 
Education, th e Keny a Institut e o f Education , Scienc e Equipmen t 
Production Uni t an d othe r bodies . It s activities ar e restricte d t o 
matters concernin g th e teachin g o f science . Thes e includ e organizin g 
conferences, seminars , workshop s an d studen t scienc e congresses , 
and publishin g a  journal . Th e studen t scienc e congresse s hav e bee n 
held a t th e nationa l leve l sinc e 1964 . and continu e t o b e popular . O f 
the man y conference s dealin g wit h variou s themes , on e whic h deserve s 
particular mentio n i s th e Schoo l Scienc e Apparatu s Conferenc e hel d 
at th e Universit y o f Nairob i i n Augus t 1973 . Th e conferenc e looke d 
critically a t th e problem s o f equippin g schoo l scienc e laboratorie s 
in Kenya n school s an d explore d way s o f easin g som e o f th e frustra -
tion experience d b y scienc e teacher s . 
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APPENDIX 1: QUESTIONNAIRE FOR PROBE OF APPARATUS 
MARKET 

Part 1 

1. Nam e o f school : 
2 . Nam e o f perso n t o who m correspondenc e shoul d b e addressed : 

3 . Telephon e numbe r : 
4. Typ e o f school : 
5 . Numbe r o f pupil s i n school : 
6. Leve l t o whic h pupil s ar e taught : 

7. Numbe r o f paralle l s t reams : 

8. Ar e th e followin g subject s taugh t separately ? physics ; 
chemistry; biology : 

9. I s genera l scienc e taugh t a s wel l a s , o r instea d of , abov e 
separate subjects ? 

10. Averag e numbe r o f pupil s pe r c l a s s : 

Par t 2 

11. Ho w muc h money , i f any , i s spen t a t presen t o n apparatu s 
annually fo r (a ) physica l sciences ? (separat e int o physic s an d 
chemistry, i f possible ) (b ) biolog y sciences ? (c ) genera l 
science? 

12. Ar e yo u intereste d i n th e sample s o f apparatu s shown ? 

13. A t th e price s aksed , ho w muc h woul d yo u buy ? 

14. Ho w muc h woul d yo u spen d annuall y i f told/show n wha t wa s 
available? 

15. I s ther e an y particula r tim e o f yea r whe n i t i s easie r t o bu y 
apparatus becaus e o f availabilit y o f funds ? 

16. I f ther e wer e a n apparatu s fai r a t som e accessibl e centr e onc e 
a year , woul d yo u (a ) fin d i t useful ? (b ) attend ? 

17. Coul d you , unde r an y conditions , pa y cas h o n delivery ? I f 
not, wha t perio d woul d b e neede d fo r payment ? 

18. Woul d yo u welcome , an d use , a  periodica l pamphle t sayin g wha t 
apparatus i s availabl e an d outlinin g it s uses , an d givin g price s 
and availabilities ? 

19. Fo r expensiv e apparatu s whic h i s beyon d you r financia l reach , 
would yo u welcom e th e establishmen t o f a  poo l o f apparatu s a t 
some loca l centr e fro m whic h yo u coul d borrow ? 

20. Fo r th e us e o f th e poo l outline d i n 19 , woul d yo u b e willin g t o 
pay a  smal l annua l charg e t o cove r th e cos t o f maintenance ? 

Par t 3 

Comments an d additiona l information : 

APPENDIX 2 : PRIC E LIS T 

Kits 

1. On e physic s ki t i n on e bo x 

Shs. 

395.00 
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2. Two  physic s ki t i n on e bo x 745.0 0 
3 . On e chemistr y ki t i n on e bo x 295.0 0 
4 . Tw o chemistr y ki t i n on e bo x 545.0 0 
5. On e supplementar y chemistr y ki t i n on e bo x 235.0 0 
6. On e physic s an d on e supplementar y chemistr y ki t 

in on e bo x 585.0 0 

7. On e empt y bo x 45.0 0 

8. Biolog y ki t 210.0 0 

Manuals 

9. Scienc e ki t manua l 5.0 0 

10. Mechanic s an d genera l physic s 5.5 0 

11. Hea t 5.5 0 
12. Chemistr y ki t pupil s shee t y r . 1  &  H  10.0 0 
13. Chemistr y ki t pupil s shee t y r . III &  IV 8.0 0 
14. Chemistr y ki t teacher s guid e y r . 1  & 1 1 10.0 0 
15. Chemistr y ki t teacher s guid e y r . III &  IV 8.0 0 
lb . Biolog y manua l 8.0 0 

Physics Slide s 

17. Hig h voltag e electri c field s 66.5 0 
18. Differenc e betwee n sound s 66.5 0 
19. Electri c charg e an d electron s 66.5 0 
20. Cassett e tap e fo r th e physic s slide s 16.0 0 

Chemistry Slide s 

21 . Makin g soa p i n Keny a 47.5 0 

22. Sod a as h fro m Lak e Magad i 47.5 0 

23. Makin g sal t i n Keny a 47.5 0 

Biology Slide s 

24-. Sortin g ou t livin g organism s 66.5 0 
25. Savanna h ecosyste m 47.5 0 
26. Ma n an d natur e 47.5 0 

Geography Slide s 

27. Physica l geograph y slide s 167.5 0 

Others 

2 8 . 

2 9 . 

3 0 . 

3 1 . 

32 . 

3 3 . 

Friction drum s 
Min-Max thermomete r 
3-D Mode l 
Ammeter 
Voltmeter 
Galvanometer 

250.00 
40.00 
120.00 
110.00 
110.00 
110.00 
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34 . 

3 5 . 

3 6 . 

3 7 . 

3 8 . 

3 9 . 

4 0 . 

4 1 . 

4 2 . 

4 3 . 

4 4 . 

Meter bridg e 120.0 0 
Trolley 80.0 0 

Timer 80.0 0 
Ticker tap e 1.2 0 
Stroboscope 15.0 0 

Optic lam p 35.0 0 

Statistics boar d 25.0 0 

Wall thermomete r 15.0 0 

Test-tube rack s 13.0 0 

20 m l syringe s 10.0 0 

50 m l syringe s 15.0 0 

*£1 =  Shs . 14.5 0 
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