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1. C(lJoperalino Coun.,y 

PO{1a 1 °t.tf)PeOM Africa Regional AO~Ncv i'10R -IN"i"t!RNA 'i'It)NAL Dm"i!l.OPM~H1' 2. I' IO/r No. 3. OCJ O"olmIf' 0' 

698.,; 357.,. 3.,,611 ~@~, AmondmGllt No. 

PROJECT IMPU!M2N'f ATIOt~ 4. Pr~lect/AetlVlty No. and Title 

ORDER/l'~cttNICAl African Primary Sclanco Program 
SftHt Va=~s 698-11 ... 690-357 

!I. App,nprl 12" on ~Yfnbo' tl.A. AllohllGlnt Symbol (lnd Choro" 4.0. Pundo Allotted IBI 

72"".u.uoo4 .l5~ ... 6Jp69a"'OOd\9"".n 00 A.I.D'!W 0 Mlllolon 
7. OM IgGHon StotuD 8. I:undlng Porlod (Mo., Day, Yr.) , 

tY.J Adl»ln' otratlve ilooervot'on CJ S'J hob II S' ollun ':'0111 7/1/71 to ~L".IJ1j..:~/??. 
9.A. Sorvlce.o 'lit?' (M;: Day, Yr.) 
Betwoen 6 12 71 _ <mel = Jil2i.1.1 

9. B. <jxIl'lP'Ction djO 0.' Ssi'vleo/l 
( 0., Dcr('6'Z 0/76 

" 10.A. Type of AI!"on C<:IO\)mG?lno Pcvtlclp61!ng Ag(lflCY 0111",1 
00 A.I.D. Contrec. o Count')' C!'mtrG-<l' CI S0Pvlce A\l?(l!Gmcnt 

10.B. Auth~A;;i 
~ 

AID/~' 
£ 

e otirnCilM Flnonclng (1 ) I (2) (3) I (4) 

$1.00 " P,clVlou9 10901 Incr0I'JSQ 1:161:'0060 Total to D~o 

11. ~Ji , ~ J~r 
MOlllmum A. Ooll6fo ~.'fs· O~. ~~OOO A.I.D. 

Flnonel"!) e. U. S..Owned 
!..oeot Currency 

12. 

Coop~r ollng A. Countorpll1t 

Covntry ---- -_. 
Conh'lbvtlon B 

B. O,hCilr 1 -, 

14. Inettve,fonG to Avtl-,orilOd AO~Il' AID/tv is requested to -&3~~ contract \.r.i th the 
Educational Deve~opment Canter (EDC), 55 Chapel St.reet, No\-rton,. HasGachuso 
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tts 1 
02160, to perform the requested technical services requested by this PJo/lr 

:med I 
eel I 

-..49 a practical a.pplication of tho devolopmental work satisfactorily ~erfOl-
by the EDC for A. 1. D. under cont.ract AII?Lcsd-~ The Ene has been t3(~lect 
for this service because it is felt that the effective implementation of 
this project mu&t be built on the expor:tence g~dned, materials developed and 
the cO:1tacts me,de \'1ith African Eil chools, teacher s and goverl1JJlent officials 
bl the EnG in its performance under contract A1.D/ c sd·-772 & • 
~)' leb. ia terminat.illg"oo ~@ SO&' 197:to 
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19-701 

PIOIT 

SCOPV! OP WORK 
U". Seopo of Tochnlcal Savvle!)1! 

A. )blectlvo for which tho Tochnlcal Sorvlcoo I'.Ir~ to 1:10 Usod These technical services "Till provide for the 
implementation of an Afrioan Primary Science program (APSP). 

9. \)oscrlptlcmThe program will promote curl'icular reform and new approaches to teaching 
primary science in five African countries _ao Sierra Leone, Ghana, Uganda, Kenya and 
Tanzania. The program will be accomplished through (1) the development at workshops of 
materials for tutors to use in their courseH in the 151 participating teacher training 
colleges, the training of the tutors in their use, and assistance to tutors ,vith their 
in-service training programs for primary teachers, (2) upgrading staff members of currie 
ulum development centers in participating countries'through a special training program 
developed for this purpose, a.nd (3) support to the Science Education Program£1JJJ for Afrie 
(SEPA) --- an African based and directed organization '\'thich "rill ultimately assume comple 
responsibility for leadership and coordinat:ton of Afl"ican science programs. 

C. Tochnlelono 
(d) Duration 

(1) (0) Numbor (b) Spoclollxod Flold 

1 ---project Co-director (~ time) 
1 Administrative Director 

(e) Gmdo ,and/or Solarz.. 
of An 81llnm,m' 

-'Al?n.~~o~!"DL _ 

1 Secretary 
1 Ed.iltor G time) 
1 Science Consultant (1 day/wk @ 125) 
4 Science Educators 
1 Executive Secretary (SEPA) 

(2)iJuty pO~leo~ay,t~~ o~~J~~Illfmll' 5e ..... lI:oa () 
1 Science Educator in Tanzania." . _ . 1 Ex Sec SEPA in 
1 Science Educator in Uganda I 1 Secty in Ghana 
2 Scien«:n L~J¥{j'1J~~qtHom:w.oGhane.----~-~· -- 1 Proj CoCM :n U .So 

N.A. 
(4) Accoou 10 CloooUlod Il'Ifllffilotllln 

Not necessary 

(5) Depondants IX] Will o Will NOJ 

D, PlflfJilclilQ of Tochnlcal So",'ces 

.' 

9,500 
18,000 
8,000 
6,000 
6,500 

18,000 
8,4-00 
2,500 

Ghana 

24 man months 
24 man months 
24. man months 
24 man months 
12 man months 
24 man month'] 
24 man months 
24 man months 

1, Affinin nix' in U.S. 
1 Secty in U.S. 

ea.( 

1 Editor (hal.f-:tilne) in 

t" '.' (1) Oy AID • $ '~OOO ,/' (2) "v C~~ • .,Hf11J C~(;~lh? .~ 

! 1./'.,." _-= ............. "'=-=-====~====~=-&~~'=";;,.,,.,====.-~~F"'"'~eW-=I~.- ........ ."."....q'" .~W"""'¥"......-,3t~~j~~~~~.~~~~~~ 
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Coop.ratlng. Country PIO;'T No • .. · :'Afo !Sao.,)( 
., . Cg"'()1 A£ricaRegional 

roilict Activity o. on Tit 11 
60 13"'351""3..,611 

PIOIT 
African Pr~" Science PrograM 
698-11-690=357 

ao. Equipment (lnd SuppllOD (Rot,.,oo to fho S0fV/eOB c!OfJ~v'b;xJ In 0101:'( '9 ;;;11;; ~ proCIrnIIJ ot/1;;J; tit" COOPilP:;'/I'I{3 CClJl'Ifl'}; tw7f\Q DlIPilEl6el;" 
0' ,htUlO flow/eGo' .' , 

A. ill Q~antlty (2)Dooc,lptlcm 

Materials, aupplies~ logistics i'or meat:1ng~ 
and wOl~kshoPB 

(3) ElltlmCll?ed 
Copt = 

23,000 

B. Flnancln!! of Equlpm(lnl and Suppllos 

\ ~) By AID - $ 23,000 (2) 3y Coop~r6tlflO CoullI,y -

21. Special Provision. 

IKl A. Thl D PIO/T i. Dub lod to AI D (con\roetlng) (PASA Implomontollcn) '0gulotlofl0. 

lKl B. Excepl 01 speclflcolly outhorlzod by AID, or whon local I1lr(:) 1o o~'J1horll!EH1 undor Ih'll to,ms of (j conlroct with (I U.S. Supplier, 00,,,1;:09 

authorlzod undGIt this PIO/T mUDI ho obtolMd from U.S. 1I01.>,eoo. 

nco Excopt 01 .paciflcally oulhorlBod by AID/\,I, tho purchaso 0' ecrn~nodltloo autl'lt~71~"d uncl<8' th'e PIO/r will be Ifmltod 10 Iho U.S. ufldo r 

Goooraphic Codo 000. 

~ D. Othe, (spnelly}: 

(1) International travel and per diem, as '1rle~l as local t.rEAvel costs, are to be 
pctid in local currency to the DlaJdmum ex'r..ent possible. 

Americml 
(2)/Technicians shall be afforded the pri~ilGges and inmo~Lttie8 normally gronted 

to all USAID contract paraonnalo 



10 TW'enty-fivQ copies to AID/W of 6\ t)X'ogl'GlGS report .• due aem:L.,.tmnua.~1y'. 

20 Fifty copies of a final l;'leport." s'lU!U-uarizing the his'{jory and accomplishments 
of the entire prograID,9 ,together td.th t\ complete listing of all publications 0 

23, Background Information (Addlflrmol IwiatTo'fotlon us o'ul fa Autl'tMhroo AglIlitwid Proll p-~cflWl C(}ntrgcfM IJ 01 P{1rtlt)'~-'''n(J Af'lfl;;;--,f 
nocQP80ry crolls rolaKlnco BIOf;~ r 9.C(4) a.~lWo.1 

For the research and davelopnent phase of this program 1'efe1" to AFR/csd- ?72 and 
related reportso FOI' this continuing project refel:~ to Non- Capita.l P-.coject Paper 
(PROP) dated 14arch 30, 19710 

A. RolotlOtlBhlpG fin d RoofXInolbllltlo8 

Permanent Secretaries, ·}·tl..niatries of' »iucation :!.rl S:ierra Laona!) GhanD.,9 Ugand~, 
Kenya and. Tanzaniao' 

e. AI., LI llIl",," Orne/Gla 

Principal Education Adviser, AFR/T.'ACo A1'lU'~ \f ;' 



PIOlr No. " 4 AID "80. ')( 
.(1J:,70) , . 

Cooperotln; C~untry 

Africa Re ional 
ProlllOe'/Aetlvfty Mo. ond 11110 

6 '"'.357"'3",611 
PIOIT 

Afr ican Primary Science Program 
698-11-690- 3.57 

LOGISV mC SUPPORT -25. Prcwlolonn for Logistic Support 

A. Specific 190m. (In(l0Ft "X" 'n oppl'coblo columN 0' ,'ghi. " 
entry "€lads qIlOI"II:o"on, '"morl Qolor'sk {Ifl(# oJ/plC/ 'n bol0'll 'n C. "Commenls") AID 

~1 ) OffiCI) Spoco 

!2) Offlco Equlpmont 

'Jl Houalng oDd !.ltlll'le 0 a/ 
(4) Furnlturo ';./ 
~Sl HOUBGhold E~ull!mont ~fOVOIl, Ro"'!" ofe., i/ 
(6) Tranoportotlon In Cooporotlng Country if 
PI Intarpro.or Sorvlcec 

Othor: lBI 
(Spac /ly) (9) '---. 
~-

/" OQ) 
/' (11) 

!I 21 
(l~l 

!Hl 
PSI 

B. Additional Faelhtl so AvollfZbtG From Olhor Sourcoo 

C. Commonto 

In Kind 
Suppllocl By 

C:oop-»rotln9 
Country 

X. 
1(" 

-- ~.~.~-

-

-

of 

From Local CUf'{Qney 
Suppllod By 

AID Cocpe'~lnu 
Country 

-

-

W 'l'hese costs to be paid by t echnicians from allo\'18nces authorized through 
the contract when not provided by the cooperating country 0 

ef> e e\!Jt'l~2~~ '/ :;; 
, . ".;-<.':.':,, " 

i, · , , :; :! ~:\ ,~;~;~\ :~C; 



AIO talOon( 
DIPAVl'fMIU4Y @f' STA'ffJ 1. ~~~1$O'<8 ~trt 

cc·.,o, A@mNCV PCR ;..~ =>., .. l!!rJ:'!!_~o~.L.-~=--=c Pewe • & \ 6. p(~~!;1 
IHYlilfiMA "1if}S~L ~BVfBLtWMllmT 2. illi@/f ~G. a. 10 @:;~i?ru ;;;;==-=-

PBOlv 
698-3~7D 3 ~ (, I~ 31tJf Aw~n~~~t~ 

19. P~I(lot/~'3~IvI"Y £"§1E9 TIUe PtUUf!eT IMPll~MmB'~T A "fi~ 
lI..1'rican P:t'imary SC1ence~luation) OR;,mfVTECM~leAL 

$~RVI<eJl$ 698~11-690=357 
" 

DISTRIBUTION 5. ~vcp'lcsU€>n S),r.hol 11!::l:Aii€lWl@ilt 8"fil1!xl1 (W'l~ Ch4li{lQ 6. 6. Flm-~Il Allolt@lll'Gl 

13.-1/:1.100"1 'J.fl/pt.'w '" 9t16t)(j ~ ",,/11 CX1 A.I.D.!w OMI!lIlIQll 

7. ~1I6QlfWl ~G?\I9 . -~~=F'~~-;;J()1le4 (M;;., boy, Vr.) >=-

).2a.1L72 , OCJ I>.drn!nl rm~vo tlc~~lon o ~~bll~Gloo 
9.A. ~IQ"'.~ i€H iM@., D€y. Yr.) dG9@ Q' ~IC{ltl 
B®tWOQl tt lL72 6\d~lL7.~ fl:D., f/lI, Yr.) 11/1/72 
1\).A, TYP<i of ~Ioo CG{l{""ll'~Ifi'iJ PmlollildlilG ~11G11 C~~fW'1 
(XJ A.I.O. c.:itt,~t o ~Y1iWV ~flWG:3t o 5~lllle ~~ewl@l'it 

11). D. ~lwwl stlt4 ~Cn9 
~ - uo:£:::i ........ 

AID/W I 
~- -

e~lmoe;l FlflGf'~11l8 (1) (2) (3) (4) 
$1.00 ,. P'C'lloutl "i'v.qd ~~roG>lle ()1lWlf~\ll30 Tetcl t'3 DGlQ . ~ ~~ 

n. 
" Moslffit.'fll A. 01)1I1l711 45,000 45,000 A.t.D. 

~- . ~- . 
FlnGlcll'it'! D. U.5,.O"''7lGd 

Loecl C&WIllflIilY 

12. =t CoopC:11'6'llng A. Co\ln9Gf'j)~ 

Country 

Contrll:luOion 8 
B. Other I 

13. Mlooion 14. In efruet Ion 8 to Authorlsod Atl"nt AID/W is reques·ted to issue a 'l'ask ('!'dar under the 
Rc.fo,ooeoo existing limited quantity basic agreement with American Institutes of 

.Research, 1775 K street, N .1,,[. in Wasb...i.l:gton, D. C. to perform t~~e evalt...a-
tion services requested in ~his PIO/T. AIR is recoillmended because it is 
felt that the firm possesses the experience, appropriate contacts "I-d th 
African schools, teachers, and government ofi'icials involved, and has 
the professional competence in all project areas to properly eva1uate it. 
It is recommended that the contractor being evaluated, Education Develop-
ment Corporation, and AFR/TAC confer to determine opti.mum courses of aotio 
and that the contractor from these a work for the evalua. ti0~l develop plan 

I
WhiCh lIJill be ap. p. roved by A .LD ... prior to the aC.tual commencement of 
the work. _____ ......I.. ____________ ~-~,.. • - ~ • __ ~_ 

1~. CloG,onCOII - Show Of/leG Svmbe!, SignaturE! ~d D€'le 10' all NGCQI!IH1~V CI"~Il@Q9. 

A. Tho spoclflcatlons In the scopo!< worlt (;f0ll tGllhnlcllliy c1.;:lfj\6etQ B. I'l,.mcle fvtt tl><l I).;:~ ,.t~otGlI (In, IlIvolld711l1 

AFR/TACgGJeSpersent/ AFR/MGT:JBGard 9Ic(J 41/13/1 "'-" 
C. Tho scopo of _,11 1108 within /} purview of tho Il'Iltl€'llr<0 offloo cm~ O. {f!-
f:~od Agoney P'G911!r.l9 

AFR/TAO~DAtwel~ 
E. 

AFR/ TAC:PLyman 

16. For tho cooporatlng count,y I Tho torml! and IlGflC!lltlonlj 
met fo,th heroin &0 horob" ~r~9d t~ 

Tltlo: 

AFR/TAC:AHardie 
F. 

4/14/72 

TItI&1 

n 
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PIO/T 

Cooperating Country PIO/T No. 

Africa Re ional 698- 357- 3-61~~3109 
Project/Activity No. and Title 

African Pr:i.mary Science Evaluation 
698-11-690-357 

SCOPE OF WORK 
19. Scope of Technical Sorvlce& 

A. Obloctlvo for which the Technlc:al Sorvlc<llil oro to be Uood ~~he ebj active w:Ul be to evaluate the African 
primary science and mathematics progr~s in seven English-speaking African countries. 

8. Deocrlptll}fl The African Mathematics Program has been implemented in Ethiopia, Kenya, 
Sierra Leone, Liberia, and Ghana. The Af'rlcan Science Program has been implemented in 
Kenya, Tanzania, Sierra Leone, Ghana and Uganda. A total of seven countries are 
involved in the two programs which have been developed and implemented by the Educ~tion 
Development Corporation. 

The first phase of the program was scheduled for completion by the end of Deoember, 
1971, and included promotion of curricula refor:m; developIlltmt Qf.'~mew and practical 
approaches to teaching the curriculum, :iJnproving effectivEmess of in-service and pre­
service teacher education, and p~00viding technical advisor,y assistance to the host 
governments in making optimum use of the instructional m.a:Gerials which were developed 
in the materials workshops. 

C. Techniclann 

(1) (0) Number (b) Specialized Field (e) Gr€ldo (lml/ ... Salary 

Indf'finite &lucation Program Evaluations R-4 or R-3 

(continued) 

(d) Dunnion o. AllIllC:lli1ont 
(Mon.A1onfha L _ 

15 

(2) Duty Post and Durotlon of Tochnlclono' Sorvlces Various countries as stated in Block 19, ab')ve. 
Services to be applied as required for a period of 12 calendar months after the 
effective date of this contract. 
(3) Languoge requirements 

English. Some knowledge of host country languages Hill be helpful. 
(4) Acceu to Cloulflod Information 

None 

(S) Dopendont" o Will [X] Will Not 

D. Financing of Technical SOrvlCOD 

(1) Oy AID· $ 45,000 (2) By COl.lPSrGtlilg Catllltry _ Nona 



AI01S80-1X 
(9-70) 

PIO/T 

Coop.rotlng Country PIOIT No. 
Africa · Regional 698- 357- 3-6123109 

Afrioan Primary Soienoe Evaluation 
698-11-690-.357 

Pt!ge 3 of 6 

20. Equipment and Suppllos (Rotatod to ,hI) IIQTV/C08 d~1Ic:rJbaJ /n Block i9 OM to b'l-;;rocUNJd oUla/da 'lin Cooparot/ng Country by ,110 Iluppl/ot 
01 those, $GfVicos) 

A. (1) Quontlt>:, (2) Daecrlptlon 

N/A 

B. Financing of Equipment and Supplil!tJ 

(1) By AID - $ 

21. Speci 01 Prov i si on s 

(3) E . ,lmCfod 
Co~_ 

(2) By Cooporoting Countl'Y -

{Xl A. This PIOI T is subject 10 AID (contracting) (PASA implomonlotiCln) regulal ion •• 

(A) Spoclo\ \nlltruetlono 

o B. Except as spocifically authorized by AID, or whon local hire i8 Quthorillld undor tltc! terms of 0 contract wah a U.S. Supplier, ... rvieo l 

authorized under thle PIO/T mua' be obtained from U.S. DourCOI. 

IX) C. Excopt as spoclflcally outhorhod by AIDIVI, Iho purcho80 of cQlnmodltloo outhorl l ed undl~r thlo PIO/T will ba IImltad to tho U.S. undllr 

Gaographlc Cado 000. 

III D. Other (spocify): The evaluation team must in<llude one or mor e African educators to 
participate actively in the evaluation . 



Alp 13~O·1X 
(9~701 

PIO/T 

COopefj:lti'ng C9untrv 
Africa Regio;nal 

Evaluatioll 
roiectfAct!vltv' Q. 'In Tlt!'l 

African Primary Scienoe 
698-11-690-357 

-~~--:-"""""":~_~""';"'_';";;' __ ~===.==~~~~Ji~ '!il -----=-=:::a::s:::o;z~~m=-;;- ~ ;;;a:;:;;:;;;::;;;,::;:w:::: .............. _ 

22. Report. b~ Contractor or Partlclpotlnq AglJnt:v (Irj{ll~fI!f@ fypq, f;pnfont {lr,cJ forml.lt 0' fflf1illf1fll"~lJlrnd, Ino/ud/flfJ 1t:!llijIJ6{la '0 bt.l UIHJd I( othor 
than Engl,sh, IfflquenCI' Of tlmlflfl of roPO/'fs. 'fad tillY ~~c:lo' roqu/romcl"lf) 

The contractor shall suhmit a proposed work plan ~dthin 30 d~s after signillg the 
contract and shall submit a final report which sets forth the findw.gs and 
recommendations of the contraotor as a rasul t of the eval'I.W.t:ions. 

23. Background Information (Adelltlonal Imormat/on useful to Authorlxoel Ag'lnt and Prospect/V\:! cC'-flf,;;i;;;;=;P;;'rtleIPll";;; Ali<ilflCY; If 
nacessory cross rofomnce Blaclt J9.C(4) abova.) 

Background data is available in the AFR/TAC o1.f'10e, in the office of' Education De'relop­
ment Corporation, and in host country governIlHmt offices. 

24. Rolotlonship of Contractor or Portlcipoting Agoncy to Cooporallng Country and to AID 

A. Rolatlonshlps and ROlponulbllilio8 

B. Cooporoting Country L1oiaon Official Permanent Secretnries, }·tlnistril3S of Education in Sierra. 
Leone, K6mya., Uganda., Ghana, Tanzan!a., Ethiop:la and Liberia. 

C. AID Liaison Officials 

Proj"ect Manager, AFB/TAC, AID/vi 



;"'1 (] 1360- I X Cooperating Country 

(9-70) Africa He ional 

PIO/T Project/Activity No. and Tltlo 

Afrioan Primar,y Soienoe Evaluation 
- k:62Q:357 

LOGlnit SUPPORT 
25. Provisions for Logistic Support 

A. Spfllcific Itama (Insert "X" In appllcablo column 0' right. If 
"mtry neecls quo/ilicatlon, Ins .. '" astorlsk and Guplaln bo/ow 
in C. "Commonts") 

AID 

(1) Offi co Spaco 

(2) Offleo Equipment , 
~/ nl !:!2U alng gD~jJJ.J1I !ti~u 

(4) Furniture I'J./ 
l§.l Houuohold Equlemont (Stovos, Rol",,., ote.) a.L 

~~ 

(6) Transportation in Cooporatlng Country &./ 
\7) Intorprator Services 

Othor: !81 
(Spoclly) 

(9) 

(Ie) 

Pll 
!I 21 

P~l 

P~l 
(15) 

B. Additional Facilities Avollabla From OthciIf Sourcu 

C. Comments 

J~ Page:; of 6 PogGS 

In Klno:l From Local Curroncy 
Suppllo4 !!Iy Suppllod By 

Coopo,otlnll AID Cooperating 
Country Country 

. X 
1(" 

._---

.-

-------
--

W These costs to be pa.id by teohnicians from a.llo"la.noe~, a.uthorized through the 
contract when not provided by the cooperating oountry. 



CONTINUATION 
SHEET 

FORM SYMBOL 

PIO/T 

Indlcoro block 
numbens. 

19. B. 

DEPARTMENT OF STATE 
AGENCY FOR 

INTERNATIONAL DEVEI..OPMI.'HH 

TITLE OF FORM 

3. ~rollilct/ Ad""'] No. and T ItIEl 

Project Implementation Order/ African Pr~ary Science Evaluation 
Technical Services 698-11~690~357 

USI.) this form to completo tho Il1formatiol'l required 11'1 any block 0' a PIO o..!'..!A/PR form. 

The evaluation should cover the three major phases of the program: 

(1) Tht,) preparation or development phal3e ,·rhioh prepared teaoher 
training programs, ourrioular modlfioations a and materials of 
instruction and made them av~dlable to the host govermnents -- this 
includes performanoe of the ]j};iucation Development Corporation in 
recruitment of personnel, obtaining oounte~~ts, adherence to planned 
schedules of operation, and j:uLfillment of.' project implementa.tion 
goals; 

(2) Value of input to pELrticipating A.fj~ican countries -- to be 
determined through objective evidence which speoifies the degree of 
utilization or non-utilization of the new programs and materials, or 
\-lmch identify changes, if allY, in educa tiollal programs or the 
approaches to teaching the cl~ricula; and 

(3) Local assessment of project accomplishments -- includes 
assessment of material to be provided by African I9ducators and/or 
administrators, by A.I.D. persollllel, and by contr~otors personnel. 

The evaluators final report must reflect a resume of findings and 
set forth his recommendationH for the future development of the 
project. 



AID 13!0.1)( 1. Cc»poroUng Country ?sfr~,e" ...-. ? (7·71) , Df!PARTMENT .OF STA1'~ Afr1ca Regional P@G') 1 d PIJOI))!I 
AGENCY POR 

2. PIOIT No. 3. a Orlglnol or INTERNATIONAL DEVELOPME04T 698- 356-3-61S7Z06 AfiWndn1lmt No. <= 

4. Proloct/Actlvlty No. Gnd Title 
...... 

PIOIT PROJECT IMPLEME~T AflON 
ORDER/TECHNICAL ~frican Primary Science Progr8.fll 

SE RVICli5 698-11 a 690-357 

I 

6.8. Fu~To Allottad tOI 
=> 

DISTRIBUTION 5. Appropriation Symbol 6.A. Allotmont Symbol ond Chorga 

~2-11X1025 1425-61-698-00-:69-.51 6a A.I.D.M OMloo lon 

'1. Obllgotlem StotUD 8. Funding Porlod (Mo •• D ,W, 1Ir.) 

mJ Administratlvo R08orvotlo<1 0 Implomontlng Documont FrCJm!iL~ To QLJQLZ~ 
" 

9.A. Se rvicos to Start (Mo •• ·Doy. Yr. ) 9.B. Completion doto of ServlclilII 

Sotweon (;.Qm...th'l~ """" 
(Mo., Day, Yr.) 6 I 30 17 5 

lO.A. Typo of Action 
Cooporatlno Partlclpoting Aganey 

lID ·A,I,D. Contract 0 Country Contract 0 S'!!Vlco AgrOr9ffiignt o Other ....... 
10.B. Authorized Agent 

AID/w 
E stimotod F inonc Ing (1) (2) (3) (4) 

$1.00= Provlous Total Inc ro a .o Docrooflo Toto I to Datu 

11. 
A. Dollars 

Maximum 167,000 167,000 
A.I.D. 

B. U.S.·OwM d 
Financing 

LacolCur7Gney - - == 
12. 

A. Countorpart 
Cooparotir.a 

Country 

Contributions B. Othor 

=~~ 

13. Millllion 14. Instruel ions to Authori zod Agont 
Rc felfl»ncG II 

PlolT This amendment to the original (698-357-3-611 308 7) and contract 
AIDI afr-79l pr e ,vides for the following: (1) an additional $167,000 Hhich 
is required t o fund services through to comp l e tion of contract serv':'ces 
on 6/31/75; (2) a rev ised objective and scope of ,."ork in bl ocks 19a and b' , 
(3) a ~1 d a revised sche dule of technician services in block 19c. Please 
amend sl~bjE:ct contre.c;t to reflect changes. 

All other provis i ons of the original contract as amend~d remain unchanged. 

- ~ 

15. Clocr(lncos - Show OHice S~mbol . Signal", .. and Doto for all Nt;co .. ary CI""ronco •. 
==~~,~---===------~~~I~~--~---- ~ =-=-==-= ____ -=-=-=~ _________ =-______ ==. 

A. n "" Ilpctcillcotioos in Ihe ~f6J>'1 01 work oro !Achnil:Qlly odoq uo Nl !L F"nd. for tho sarv ice& roq u>3sto d 0'0 available 

= AFR/RA, JBce.ri)t:P~/tJ1-l·)V __ ~ __ ~=~~ AFR/RAL JKBeard ~rAl~~ \\\t1\t1~ 
C. Th'& ncoP"! of work I,,,. wlthi" th,,! pu,viGW of th .. Inltlat ,ng and D. 

approved ArPncy pr~" ol1' p • 
F .9 

"""",~_A=. F_R",..,.IRJ:.? • . ~~" . ~_=_ ~ ' -~~""""'i'--=='~~F~~~--~-~~--==~. 
E. t F. 

GPO 001.286 . 



AID U50-\ X Cooperoling Country 
(9-70) Africa Regional 

PIOIT 
Prolect/Actlvity No. ond Title 

AfJ:'ican Prinmry Scionce Program 
()!jij .. J l-.(),)()·' 351 

PIO/T No. 

698~356-3-6157206 Pogo 2 of 5 Pogot! 

.~~ ,-'_"''''L'''_''''A_'~..,J",-__ "",,~~_-==. 2"":;""",",::au;.-~~===""--""-==~==~ ________ ~_..,... ______ _ 
._. _ ~ , __ ~ ___ ~_-=.a=~ __ _ .u.=._~ __ ~.~ ____ .• ,~~ ___ --",lJe;;,;;o ... p.:;;..f!i ,@.;;;;F~' ,;,;"wo:;.:ft~I( ...... _________________ _ 

''I hrJ., tIf '.fhflIUlI J0,.,I~.1I 
A, Oliletflll8 lot with:" the Technical !orvluB a,o fo bo UII(I)/;§ 

'to provide the populati<m 1n selected Afri~an countries with an improved primary 

B. DC!l8crlptloo 

education in science. \ 

v The purpose of the APSP is to develop the skills of local prgfessional personnel in 
Ghana, Kenya, Sierre Leone and other English speaking countries in the teaching of 
modern science concepts. The program will be accomplished through (1) the ~mowledge 
and exchange of ideas obtained at workshops and seminars for science educators; (2) 
the developw~nt and implementation of program materials into the primary schools; 
(3) the provision of appropriate science materials for teaching science throughout 
primary grades and use in training colleges; and (4) the support of the continued 
growth and development of SEPA (Science Education Program for Africa). 

C. Tochnicions 

(1) (0) Number 

1 
1 
1 
1 
2 

(b) Specialized Flold 

Project Director (~ time) 
A~ea Director (10% time) 
Admin. Asst. (~ time) 
Consultant (part-time) 
Science Educators (Kenya) 

(2) Duty Po.t and Duration of Technician.' Services 

(3) Languago roqulromant. 

NA 

(4) Access to Clolliliod In".matlon 

Not necessary 

(c) Groda and/or Salary 

(5) Dopandant. Ila Will o \'illl Hot So Pormltled to Accompany Taehnlclon 

D. Financing of Tochnlcol SorvlceD 

(1) By AID - $158 900 
) 

(2) By Ctl6f:~ratlllg COUilltty -

(d) DuratIon 
of Au Ignmont 

.J!:!0n-Mon,hg 1 
7 (11/74 - 6/75) 
7 It It 

7 It III 

12 man days 
14 (11/74 - 6/75) 



~~'---.--~~~ __ ~-=--------------~-===------~~~~~=--===------~-----T----==----------------=-AI,DUIISO';"U( PIOIT No. 

(9·701 698~356~3d6157206 

PIOIT ) 
African Primary Science Program 
698-11-690-357 

Pogo 3 of 5 

20. Equipment and Suppllo. (R..loted to the servlcllIlJ dti/sc,'~d 111 S/et:lc 19 oml to filii procurocJ outruicJlil thl) Coop3fot/ng Countf)l by tho Bllppller 
of ,holla sc,.,,/c@s) 

A. (1) Quantity (2) Doscrlptlcon 

Materials, supplies, logistics for 
meetings and workshops 

B. Financing of Equipment and Supplies 

(1) By AID - $ 8, 100 

21. Spacial Provisions 
No change 

\" 

(3) Estimated 
Coat 

$8,100 

(2) By Cooporating Country -

o A. This PIOIT i •• ub Icct to AI D (contracti r g) (p ASA implamontation) '''gul alionl. 

(4) Spoclal Instructions 

o B. Except a. specifically authorized by AID, or whon local hire is authorized undor tho terms of a contracl with 0 U.S. Supplier, se,vi-::OI 

authorizod undor this PIO/, must bo obtai nod from U.S. soureOD. 

o C. Except as specifically outhorizod by AIO/W, tho purehan of commodities oUfhorlxod undo, this PIO/T wdl bo limited to tho U.S. undo, 

Geographic Cod ... 000. 

o D. Other (specify): 



(9-70, · Page 4 of 5 

·PloiT 
Program 

n ~.pOI" by CO"'fa!:',,, 01 Porllt:lpotlng Auoney (imil G1()tV~1 6GntOlit CEJid forma' 01 ro~n/J foqulrorJ, Including IQII{/uogu '0 be UBfilrJ If o'Mr 
" .. '" enV"'''' I,oqllflncy or timIng 01 ,.port" OM ony o~t:lg' l'il~ul r<J>m{ffl 'Ij) 

No change · 

23. Background Infarmatilln (Additional information ulloful 10 AU1horl.Gc1 A{l3nl pnd Prospact/vo Conlroctorll or Portielpotlng A9ancy; if 
nocossory crou rofoNlnco Bloclt 19.C(4; obova.) 

Non-Capital Project Paper (PROP) 
dated 28 Feb., 1974 

24. Relationship of Contractor or Participating Agoney to Cooporating Country and to AID 

A. Relati':",lhips and Rospan.ibilitiea 

B. Coopotating Country Liaison Official 

Permanent Secretaries; Mini~tries of Education in Ghana, Kenya, Sierre Leone and 
other English speaking countries. 

C. ,,10 Liaison Offic ial. 

Project Manager, AFR/RA, AID/w 



_,' ,jitO'U80.tx 
Ig-?O) 

Coop.roting Country 
Africa Regional 

PIOIT No. 

698-356-3~6157206 

PIO/T Prolict/Actlvlty No. and Tltl. 
African Primary Science Program 
698-11-690-357 

LOGISTIC SUPPORT 
25. Provilloni for Logistic Support 

A.. Specific' Itome (In,." "X" In oppllcoblo COlUMn "at rleht. If 
CI"try nllod. qualification, Insort 01l'orl.k and Gxplaln lio/ow 
In C. "Comment''') 

AID 

(1) Offl CII Spacl9 

(2) Offlco Equipment 

I~\ Holtsina and UtI! ill". a 
(4) Furnituro ~I 

151 Houuohold E3ui~mont !Stovos, Refr/i," ote.) ~I 

(6) Transportotion in Cooperating Country 8;,.1 
m I ntorprator Sorv i Co s 

Othor: (8) 
(Spacily) 

(9) 

110\ 

(]1l 

(12) 

113) 

11.1) 

(15) 

B. Additional Facllitios A-/ailablo Fram Qthor Sourcu 

C. Comments 

In Kind 
Supplied By 

-
Cooporatlng 

Country 

X 
X 

of 5 

From Locol Curroncy 
Supplied By 

AID Cooperoting 
Country 

2;/ These costs to be paid by technicians from allmvances authorized through 
the contract when not provided by the crrooperating country. 

- -

GP 0 003.206 
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11r 8 Robert G. Hue smann, AFR/DP February 14, 1974 

Dan Cox, AFR/NARA/TEC t3P 

African Prima~7 Science ?roject COJr.:n:t ttee r<:eetlng 
----- .. --- - --

A meeting 'has called by the APSP Comr.i ttee Chalr.::an for 2: 30 P. !.:. , 
13 February 1974 in I:oom l~725 to c.isct:.ss the revised PROP G The fo1-
lOlling persons were in attendance I 

l~s. }~a bel Eeares, AFR/DP 
Mso Jo...1.n Coe, A.?R/C;:A 
HSe Je2.nnette C-crson, ,.FR/!jAHA 
Dr 0 Echdn !·:artin. AFR/DS 
11ro Peter Daniells, AFn/CWA 

Discussion: 

Hr. Ronald Penny (Intern) 
Nr. Ullr:lont L. Ja~ilGS, I-.l?R/::ARA 
Dr. Sali!uel E. Fuhr, .\FR/NA&·~ 
Dr. Dan Cox, Ju"'7'?./NAliA 

The purpose of the rr.eetin; i1C.S stated. afte~ ~.,hich a brief hist(;::.'y 0:' 

t .hF! nro~p.~t. ",::j" rp.'deiled. It was noted th::1 .. t a rev:',sed FE·:)? was re-
q,uired because oi a nu;;."uer of s:i.ie;~T';, cn:-!.Tit,e::; u;: l;;'; :1-Ji..;.I.~':',:> i..;,~ i.. ;,::\," <;; ..:~-

veloped since the oricinal .??c:r of 30 i: ::rch 1971. ::2.sicz.lly these 
changes involve increased p:ro,:rar.J c:r.~jh~sis in :·~enya, Cha.n.:!. n::d ;:)1e1'1'a 
Leone and the need for incrc3.~ed e:::~haci.s en the devclop;~en:' of ::,::"e;:ce 
Education Procrai:l for A:rica (S£?J.) which is the regional sc::r:eta.:-i7.t 
and provides ~frican leadership. guidance and direction to the 3cie~ce 
program. 

Earlier, a draft FTIO? W2..S forrlarded to D?; D? in turn sent co?ies to 
C~A and r:S/. for c'Jf.".i.;ent o..:1d rc·:icw. The re'!ic'tl :::-c !:;ultcd in a !1u:::c~r 
of cO;7.:r.cnts which ,rere forrrilrcicd in merr.oranda Dono~: hue to .j ar.;e~. cia ted 
12 Decc;.1ber 1'773. and Lroo:-:3 to Jar.:es. c.2. to:l 12 0eccF;oer. 'Ihe po in ts 
raic8d in beth r.e::ora::d:::. :rere thorc~:~hly di~:uss8d. ;-:uch of the ..11.:::;­
cussion concerned rcccr.;:.cr,ciaticns l.:.:.de oy U:e ,\r..erlcCl.:1 II:Sti tute 0:' ;.e­
search (AIR) in the report 0: a project evaluation G.cJ.ted ?e':..'"!'u:-..rj' 1 .. ~7j. 
The NJ:.EA 2.nalysis of tl12 .\In report served as the ~;IJ'Jrcc of ir.l::.r~_:1 t~cn 

that. ;,Jut r;-,03t of the questions to re::.t. 'fhc :l.:l..1.1yd:::; ncted t~:2.t ::,'~-; .. , 
concurred Hi th all of the .·~ IR recc::.:::er.da ticns th:-L t were raic(;i in thls 
meetin2: but noted th.:l t roost of the 1~:I\ :r~cc;:-.;::cndLl. ti01l3 Here oi. ther' ce­
yond the scope c·f the project or liould re~l uire consiuern 'ole fur!cinc;. 

Since receipt of the Dcnochuc mer!"ior.tndt:.rn, 1TA..D.;\ has developed. a l',\F: I-:hich 
outlines in cons!deratle dot:l.il ~rcGrcGs achieved. It was SUL~CSt0d 
that ... cc~y of thc ;'/~R aCCGf;;?.J.ny the l'cvise:d ~':\OP, FIP and th·:) :::-c:vrt 
of thls r::eeting to D::'. The Co:~:r.ittec :clt th.:l.t nIl of these r.:n.terials 
would present a ~ore cocplete picture of the project. 



Yar. Robert G. Huesmann, AFR/DP 

The COll'.mi ttee hereby recommends tha.t the a. ttachec1 propo:led PROP bs 
approved. 

Enclosure I a/ s 

~ 
Drafted 1.?~/N!\nA/TEC: D~P~l11'.d' 12/1l~/?lj. 

lull i), l (,i, ,/1";0"-' 

Cleara.nce. 

/JiR/IIARA, ULJam.a~rM 



AA/Am. Dr • . "Samuel C .. AdDmS, 31: .. 'FEB 2 :~ 1974 
R~be_~~_ Ge.}Iuesmumll 

.. i 

Am/DP, Rohert Go HuesmaM 

African Primary Science Project 

This is essentially a revision for the record since the project has been 
proceedin3 for some time now on the basis of the revi:~ed objcctives o There 
i& a. reduction ill fundine requirements due to orisinai overestimates (for 
a chan~e)& but the final year of obligation is still 1?Y 1975. unchan~ed from 
the original PROP ,,-- --- - -- -

AFR/DP:RGHuesmann:pc:2/26/74 



TO 

FROM 

SUBJECT: 

0f'T1ONJI1. 1"0"'" NO. IQ 
;).tAV Ilia KQITION 
GSA ....... " (tl (;lOR) 101.11.' 

UNITED STATES GOVERNMENT 

l1!femorandum 
Mr. 

Dan 

Robert G. Huesmann, 

COX~/NABA/TEC 
AFR/DP DA,["~: February 26, 1974 

African Primary Science Project Committee Meeting 

A meeting was called by the AFSP Committee Chairman for 2:30 P.M., 
13 February 1974 in room 4725 to discuss the revised PROP. The fol­
lowing persons were in attendance: 

Ms. Mabel Meares, AFR/DP 
Ms. Joan Coe, AFR/CWA 
Ms. Jeannette Carson, AFR/NARA 
Dr. Edwin Martin, AFR/DS 
Mr. Peter Daniells, AFR/CWA 

Discussion: 

Mr. Ronald Penny (Intern) 
Mr. Ullmont L. James, AFR/NARA 
Dr. Samuel E. Fuhr, AFR/NARA 
Dr. Da.n Cox, AFR/NARA 

The purpose of the meeting was to discuss possi.ble continuance of the 
African Primary Science Project through FY 1975 based on the A.I.R. 
report. It was noted that a revised PROP was required according to 
the requirement set forth in the original PROP of 30 March 1971. There­
fore, in accordance with this requirement, the revised PROP incorpo­
rates revised project objectives in accordance with the recent project 
evaluation conducted during October and November 1972 by the American 
Institute for Research (A,I.R.). In addition, the Committe6 agreed 
upon the need to reduce the tota.l costs estimate of $1. 5 million in 
the original PROP to $1.2 million. The current estimates reflect fur­
ther cost-benefit analysis, whereas the contractor's projecti ons 
estimates were more or less planning figures. 

Regarding the time span between the date of the evaluation and the date 
of the PROP revision, the Committee can only note the chain of events 
that took place. 

(1) Even thoue:h the evaluation was conducted in October and November 
of 1972, the rfJPort was not submitted until February 1973. 

(2) AFR/NARA, after receiving the report, proceeded to revise the PROP. 
On October 9, 1973 an Action Memorandum for the Assistant Administrator 
for Africa through Hogan was sent up for approval. This Has done without 
proper review of the revised PROP. So, AFR/DP in tUrn sent copies to 
C~lA and ESA for comment and review which did not take place until 12 
December 1973. What happened between October and December is anyone's 
guess. I might point out that the project committee was n·)t organized 



Mr. Robert G. Huesmann, AFR/DP Page 2 

until December 13, one day after the memoranda Donoghuv to James 
dated 12 December 1973, and Brooks to James, dated 12 December 1973 
commenting on the revised PROP. 

(3) On 13 February 1974 the Committee met. At this meeting the points 
raised in both memoranda were thoroughly discussed. The review re­
sulted in the concurrence of all of the A.I.R. recommendations that 
were raised but noted that most of the A.I.R. recommendations were 
either beyond the scope of the project or would require considerable 
funding. 

Since receipt of the Donoghue memorandum, NARA has developed a PAR 
which outlines in considerable detail progress achieved~ It was 
suggested that a copy of the FAR accompany the revised PROP, PIP and 
the report of this meeting to DP. The Committee felt that all of these 
materials would present a more complete picture of the project. 

The Committee hereby recommends that the attached proposed PROP be 
approved. 

Enclosure: a/s 

Drafted:AFR/NARA/TEC:DCox:md:2/26/74 

Clearance: 

AFR/NARA, UWames(draft) 
AFR/DP, MMeares(draft) 



TO 

FROM 

fiII'TtQfCAI. I'OfIM NO. ID 
MAV I .. mmON 
_ .... '." .. (41 QI1II) 101-11.0 

UNITED STATES GOVERNMENT 

Memorandum 
AA/AFR, Dr. Samuel C. Adams, Jr. 

AFR/DP, Il9. vid Shf/t 

DATE: 2 0 APR 1971 

SUBJECT: Approval of Project Authorizations for Africa Primry Science and 
Africa Mathematics. 

We are in agreement with the TAC recommendation that you approve the 
attached PROPs. However, the CWR comments which question the marginal 
priority of these projects, given other possible uses for the funds, 
must be considered seriously. We discussed these issues and agreed 
in the TAC Transition Planning Rev:Lew that these :projects should be 
subject to an intensive evaluation this summer to determine, among 
other things, if some satisfactory transfer of the curriculum com­
ponents can be effected on an accelerated basis or if there are 
sound reasons for extending the activities~ 

The current TAC transition paper r~flects a final termination date 
of FY 1973 which is inconsistent 'Io1i th the dates shorm in the attached 
Project Authorizations. Pending the planned evaluation it is ~­

possible to determine final dates and funding reqUirements. We have 
therefore inserted into Block 10 of the Project Authorizations, that 
approval is being given only through FY 1973 \-lith the stipulation 
that the evaluation '\o1ill attempt t o identify the possibilities of 
accelerated achieveme~t of project objectives or rationale for pro­
ject extension. 

We recommend that you approve the two subject PROPs with the above 
condition. 

cc: 
AFR/CWR, F. Spencer 
AFR!TAC, M. Belcher 
AFR!NA, E. l<loore 
AFR!EAF, A. Ellis 
AFR/CWA} S. Baron 

B,n U.S. SaviJlC1S Bonds ReV/llarlv on the P tI"iyo/l SafJillfS Plan 



, 
. I 

April 1, 1971 

ACTION MEl40RANDilli FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA 

T!lRU: AFR/DP, I~. David s'flI. 
FROM: AFR/TAC, Marjorie So Bel~ 

Problem: Request to approve PROPs for African Pr:tmary Science 
Program and African Ma.thematics Programe 

Discussion: The two subject PROPs are submitted together for approval 
because of the sicilarity of goals~ strategie$, wld issues. Both 
projects constitute the second phases of extensive centrally funded 
research and development projects. vlhile some local adaption of 
materials ,.,ill continue, the primary thrust of activities. in the 
future is to assist African based organizations to educate teacher 
educators, ministry personnel, and university personnel in the 
philosophy, material and methodology of the inductive approaches to 
teaching and learning. This innordtive approach to learning derives 
from the need to relate curricular experience to cultural custom, 
while providing the African learner with the skills necessary to 
become a problem solving, question:lng citizen of the modern 1'10rld 
in which he lives. 

As traditional teacher centered, lecture/learn approaches continue 
to be the mode of instruction in most of Africa, it 'r,ould be a 'Haste 
of U.S. and African money merely to distri~ute the ~terials 
developed in the e3.rlier R&D phase of these projects. \'That is 
clearly called for are the i'ISF-type of vTorkshops and seminars for 
teachers and supervisory staffs vlhich contributed to the change in 
UoS. philosophy and methodology during the past fifteen to twenty 
years. 

Because of the rapid accept~~ce of these approaches by African 
educators and the insti.tutionalization of both projects through 
the establish.r:1ent of African :-::anasement com.r.1ittees the time fra.:ne 
for U.S o assistance is proposed for five years for both the !1athe:natics 
Program (FY 1970~1974) and for the Primary Science Program (FY 1971-1975). 

The pr'Jgrams are conducted in English speaking countries in Africa, 
with contract personnel based in Sierra Leone, Ghana, Ethiopia and 
Kenya. The managers of the IV01'y Coast ETV project have made inquiries 
about using the primary science material in that project, thus indicat= 
iug an African interest in using these materials in Francophone 
countries. 



There are now over 2,000,000 primary school children in seven English 
spealdng countries being instructed in modern mathematics as a direct 
r~sult of the R&D phases of the programe In the same countries 
200,000 secondary school stUdents and 60,000 future primary school 
teacheI's are using Entebbe mathematics materialso 

The science materials have now been completed and acceptance is 
growing 0 Malawi, for example, has prescribed their adoption as the 
primary science curriculum throughout the countryo 

The geographical desks of the Bureau have cleared the two PROPs, with 
the exception of CHR, whose abstaining memo is attached • . This sub­
mission is eo revision of the African Hathematics ·Program PROP approved 
June 19, 1970. The PROP is complete in its current form with the 
exception of a time phased schematic diagram depicting t~gets and 
work plan discussed in the PROP. The schematic will form Appendix B 
on its receipt from the contractor. 

The approval of the Science PROP will constitute first approval. 
IT 1971 Funds will be required as follows: 

African 1·1athematics Program $330,000. 
African Primary Science Pror, ram $270,000. 
The Congressional Presentation requests FY 1972 ~~ds for these 
projects as follows: l1athematics, $300,000, Science, $310,000. 

Funding will remain at these levels for Fiscal years 1973 and 1974. 

Recommendation: That you sign the two attached Project Authorizations. 

-ApPi UVea-

DisapprQve~-_-. ____________ _ 



1. PROJEC T NUMBER 

AGENCY FOR INTERNATIONAl. DEVELOPMENT (A.I.D.) 

PROJECT AUTHORIZATION 
3. COUNTRY 4. AUTHORIZATION NUMBER 

698-ll-69O-357 AFRICAL REGIONAL 0183 
~~~~~~~~--------------~--~~~~==~~~----------~--~~~ .~==~-------------2. PROJECT TITL.E 5. AUTHORIZATION DATE 

4/26/71 
Il. PROP DATED 

AFRICAN PRIMARY SCIENCE PROGRAM March 30, 1971 
7. L.IFE OF PROJECT 

a. Number of Years of Funding: 5 b. Estimated Duration of Physical Work 

Start'ng FY 19LL Ter 'nal FY 19..1L , ml er as ear 0 un In9 In on Aft L t Y f F d' (' M th s : 12 months 
6. 

FUNDING BY FISCAL LOCAL CURRENCY 

YEAR (in U.S. $ DOLLARS P.L.480 Exchange Rate: $1 = 
or $ oquivalenr) U.S. OWNED HOST COUNTRY 

GRANT LOAN CCC + GRANT LOAN 
JOINTLY ! 

OTHEI'! 

Prior through 
FREIG HT PROGRAMMED i 

Actua I FY 71 324 I 
Operational FY 72 327 i 
Budget FY 73 286 i 

B + 1 FY 74 . 286 
B + 2 FY 75 251 
B + 3 FY 

I 

All Subsequent FY's 

I 
TOTAL 1.474 I 

9. DESCRIBE SPECIAL FUNDING CONDITIONS OR RECOMMENDATIONS FOR IMPLEMENTATION. AND LIST KINDS AND QUANTITIES 
OF ANY P.L. 480 COMMODITIES 

None 

10. CONDITIONS OF APPROVAL OF PROJECT 

:m~CX;}p~r~0<i)jQe~Cqtrqca~p~p~r~oJiva~l!'fllfr· SMg~ixv:!,{e¥nJq{~o:xn~1~Y:JCflt~h~r~og:u~g~h'tPFY~pl~9~7~2~p~~~nRCd~~ion 
~.~mft~pm~~~~~~~~~~~ .. ~~~~~~ 
~ 
in FY 71/2 to determine the future of this project. 
should include appropriate African educators. 

The Evaluation Team 

(Use continuation sheet if necessar y) 

II. Approved in substance for the life of Ihe projeci as desc"bed in 'he PROP, sub,ec' to the condd,ons cded ,n Block 10 above. and the avo.l· 

ability of funds. Detailed planning with cooperating country and droftinH of implementarion documont, " authoriJod. 

This authorization is contingent upon timely completion of th" self.help arid other condillons I,s'ed In Ihe PROP or attached thereto. 

This outhorizalian will be reviewed at such time as 'he ob,eclives, scaoe and n(lture of Ihe prOlec:1 and 'or th~ mogniludes and scheduling of 

any inputs or outputs deviate so significantly from the pralect as originally autho"zed as 'a wa""n! submission of a new or revised PROP. 

A.I.D. APPROVAL CL[ARAHCES ------------4-~--~~-----

A:FR/,rAC,_ MB~lche~' _____ -+~T--_ 

AER/DE~-D3he~ ___________ ~~~ 

DAA/AFR,_PBirnha~.~~ __ ~ __ ~~~ __ 
A/CONT 

AA AFR2 _S~1!U_~;t __ 9~_ Adams, Jr 0 

fl TLE 



TJmtJs AFR/DP, Mr. David Shear 

rROl>h AJ'R/TAC, MAl"joriG S a BelehQ~ 

~T~ ,0 ~ 
R· S I"tl41 I 
Km ~o S.4 . ~ 

Problems Request to approve PROPil tor Afi'1crul PJrim~ Science 
Program and Af:d.Clm Mf).theomticB Pl.·OIJ,l'Gm. 

Diucueslon, The t~.,.o aub,1ect PROPI! ar~ wbm1tted tog<eth@r for approwJ. 
lfCca'Use of the simUar1ty ot goal.1=o strategies, Md lssueso Both 
projects canst1 tute thG second phameB of extena:i:tte centrally funded 
r e search and developmont projectsm '~e Boma loc~ adaption of 
materials wUl continue, the pr~ thrust of activities in the 
future is to assist African based organizations to educate te&ehe~ 
eO.uca.torSg iD.inistry personnel, arul W1.!versity pe:rsonnel in the 
philosophYIl m.ateriaJ. and methodology of the inductive approaches to 
teaching and learningo This innovative approa.ch t.o learning derives 
fi"om the need to rel.ate curricula.:r experience to cuJ.turaJ. custom, 
while providing tlle Africa.n learn(~" with the skills necessary to 
become a problem solving, questioning citizen of thG modern world 
.in \-Ihich he liveso 

A& traditional teacher centered, lecture/learn approaches continue 
to 'be the mode of instruction in moat of Africa, 1 t l<lould be 0. "Taste 
of U .. So and African nloney merely to distribute the materials 
J.eveloped in the earlier R&D phase of these projectso Hhat 18 
clearly called for are the nSF-type of workshops and seminars for 
teachers and supervisory staffs which contributed to the change in 
UaS .. philosophy and methodology during the patJt fifteen to twenty 
yea.r8o 

Because of the rapid acceptance of these approacheo by African 
educators nnd the instit:ltionallzat1on of bot!lpro,:\ects throur.h 
the entab11shI:lent of African mo.na(~ement comr!l:tttees the time :f:rWlle 
fOT UoS .. u::;:lictance is proposeu for five yearn for both the ~ ,1athe"'-lfltlcs 

Progrwn (i'Y 1970 ... 1974) and for the Primary Science Program (FY 1971..,1975). 

The programs are conducted in Enp>,llsh aperuung countries in Af'r1ca ll 

,"1th contro.ct personnel based in Sierra. Leone, Ghana ll Ethiopia and 
Kenya" The managers of the Ivory' Coast ETV projcct have made 1no\ur1ca 
about using the primary science n~terlaJ. 1n that project, thus lndicat~ 
1ng an African interest 1n using thoBe mnterialfl ill FrMcophono 
ccnmtries" 

jmenustik
Rectangle

jmenustik
Rectangle



I.rhere are now oval' 2,000 9000 pri~ school chUdren in S<:WEU. Englluh 
arpeaking countries being instructed in modem mathelMi.t1es a lii! Q direct 
result of the R&D pha.ses ot too pr.ogre.m. In the sa~ cou11.triea 
200,000 secondary school students and 609 000 tutlU'@ p~ Rchool 
teachers are using Entebbe mathamatic9 mat~r~o o 

The science materialm h~ve now 0000 complat@d and l~cceptanc(3 :i.e 
growing 0 M.ala.rl p for exampl.e o bas pl"@scribed their adoption &8 thG 

primary science CUl'Ticulum throughout th@ country. 

The geographical desks of the Bureau. haw cleared the t",JO PROPf.1, ,nth 
the exoeption of C\>ll~, ~lhose abstaining memo 1s attlachooo This au})... 
mission 1s a revision of the African l~themat1c9 Program PROP approved 
June 191) 19700 The PROP is complete in its current form 'With the 
exception of' a. time phased schematic:! diagram depicting targets and 
work plan discussed ill the ?ROPe The schemat.ic ~till form Ap~ndix B 
on its receipt i~om the Contt~cto~o 

The approval of the Science PRO.? ,d:U constitute t'lr9t approvale 
FY 1971 Funds will be required AO folloi'TB: 

.A.frican Mathematics Program $330,,000. 
African Primary Science Program ~24. ,OOOe 
The CongressionaJ. Presentation reqtu!sta }"Y 1972 f'Il:ada for these 
projects mos foUmrs3 l'IatheID8.~1cfl9 ~p300pOOOD Science, $310 11 000. 

Recommendation: That yt:IU sign the two attached Pr'oject Authcr.d .. zations. 

Draf'ted ..,....-7, ~ 

AFR/TAC, Rsmail 
Clearance: 
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nOM 

.. 
~POftM_M 
MAY .. DrTIIlH 
OM ..... " (a CPR) 10'.'''' 
UNITED STATES GOVERNMENT 

Memorandum 
AFR/TAC, Miss Marjorie Belcher 

AFR/CWR, Ferm~~cer 
DATE: March 18, 1971 

SUBJECT: PROP for African Primary Science Program and 
PROP for- the African Mathematics Program 

! have discussed my views with you Marjorie, and also with Bob Smail 
regarding the subject PROPs. 

I honestly feel that both of these programs would provide marginal con­
tribution to the development of Africa. When one takE~S into consideration 
that we are in a transitional period, that vTe have beE~n phasing down on 
formal education projects of this nature, and that vie are at best trans­
porting to a less-developed part of the world.) a couple of programs 
which in our own country have had margtnal benefit to the field of 
education, I think it behooves us to reconsider and perhaps not fund 
these projects. 

There are a number of other points I could mention if/hich ,{ould militate 
against our funding these projects. Let me first discuss the l1ath Pro­
ject. The PROP says that it is the intention of the Min. of Education 
to introduce the materials or the technique of this program to the various 
countries involved. We have no feeling as to ,.,.hether or not the African 
nations really want to accept this proposal. To be sure, the materials 
have been developed. The new math is vTell knovm to most Africanists 
in the field of development. I am not so sure that they buy it. Here is 
one guy who doesn1t buy it. I am not sure that Africans Hou.ld blp it. 
Further, I am concerned that the urognun I-Tould be carried on in strictly 
Anglophone countries, i. e., Ghana, Liberia, Sierra Leone, Ethiopia and 
Kenya. I suppose that it would be almost imposs ible to try to work in 
a Francophone area, particularly since the problems He face "lith the 
French and their desire that French culture dominate African education. 
Here, I will reflect some of my ovm experiences in introducing ne,.,. 
curriculum materials. The big problem is not necessarily younsters 'flho 
are being taught, but the teachers who are doing the teaching. ~lost of 
the teachers in Africa, and to a certa:Ln extent, those in the five countries 
effected, are ill-prepared (most of them have little but an elementary 
education themselves). How we can eX])ect these ill-prepared teachers to 
accept a relatively new program and teach it effectively, is hard for me 
to comprehend. This especially so in light of the fact that here in the 
U.S., it has taken us about fifteen yel~s to Get new math incorporated 
into the curriculum. Even so, the difficulties are great, and it would 
not surprise me at all if the fad were chucked aside. vlhat I am saying 
in essence is that if VTe are going to do anything in education in the less­
developed countries, we should stop e~?orting our fads. 

D •••. r'~ ~_ .. , .. _. " ,.,.. t. .> '" .e A 
_ .. , 
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Miss Marjorie Belcher 2 

As far as the science program is concerned, the same comments that 
I have for math hold here. I understand that a large number of science 
units have been developed. I had the opportunity to see some of these 
units which were developed at Njala University College in Sierra Leone. 
I can say categorically that I vTaS not impressed. As I pointed out to 
Bob Smail, about fifteen years ago, I developed so~;~f these same 
units during .J. stunmer work-shop, but take no crediy~pride of author­
ship. However, I sa~ basically these same units at Njala, only ",ith 
African titles. Again, what we see is a tranpplant of material developed 
in this country being given a little bit of cosmetic treatment called 
AfricaJl ~ and then dubbed a new program. I know of a hundred different 
ways in which we can spend our money better. In lieht of .all the 
difficultie3 we face, I would strongly disapprove the approval of both 
of these programs. 

ccMr. Smail, AFR/TAC 
Mr. H. Freeman, AFR/TAC 
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A RESEARCH AND DEVELOPMENT PROGP~ 

in 

BEGINNING SCIENCE CURRICULUM 

FOR ENGLISH-SPEAKING TROPICAL AFRICA 

~\ThiS proposal requests partial support of the progran for a period 
ths beginning August 1, 1964, For this purpose, the sum· of 

sought fron the Agency for International Development. 

Submitted by 

EDUCt.TIONAL SERVICES INCORPORATED 
Oatertowl1, Massachusetts 

May 5, 1964 



FonZ-olORD 

The pages which follow deal ~·Tith some of the s1;>ecifics of a program of 

research and development in science education, in and for the En~lish-speaking 

countries of Tro-pical Africa. These specifics make up one aspect of the larger 

African Education ProPTar:l of Educational Services Ir.coT-oorated ll T.hich includes 

also the Entebbe lI.1athematics lJorksho-o and a LanguA./Zes Program, and which is 

intended in later years to resnond to still other African needs. All these acti ... 

vities are embedded in a broad context, which ,.,i11 be set forth in this foreH'ord. 

The African Education Program has been ,lanned and is being conducted as 

a program of research and development, carried on in the field and intended to 

extend over a pedod of years. It "9roceeds by gathering in Africa experts in the 

subject-matter under consideration, tn pedaf7ogy, and in the arts and crafts 

associated with the teachinr: and learnin f l)rocesses. ;~un:erica11,! the African 

partici,'QI;l.~,.dominate these gatherin,:s, but expertise is ')rovided pri!!larily by 

AmeriCaf~~~to a lesser extent, British scholars and teachers. 

The first sta~e of any phase of the Pror;ram is the deve1oT'lrr.ent of nell 

curriculum materials, ne", teachin(1: methodE. and devices aIld ne\-T teacher-traininr 

techniques. FrOIl'. the outeet, African teaehers are associated ,lith these activities 

so that a small cadre of trained teachers may be available concurrently with the 

earliest exoerimental materials. 

In the second stage, the small number of trained teachers curry the exneri-

mental materials into African schools, and submit them to the ri("or9 of classroom 

use. Their experience is fed back into the process of develo'On:ent, reflUlating it 

as it continues. 

As the materials begin to approach final form, the third stap.e bemns, in 

which experiments are undertaken in the t]~aining of 1ar~.~ numbers of teachers. 
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Any phase of the program will be considered complete "Then the classroom 

materials have been develo~ed to the point at which they are ready for widespread 

use, and when materials and techniques for the creation of large numbers of trained 

teachers have been perfected. At that point, the neriod ot research and develoument 

should be considered at an end o !laterials mIl be in existence \) to enter into the 

educational mainstream in any fashion that governments OI' educational systems 

choose to a.dopt. 

This pattel'n may be exemplified') at least in part;, by the Etltebbe ~1athe­

matics Horkshop, \-rhich is nO\01 active in all three stages" The first experimental 

materials, for Primary I and Secondary I, were ~roduced during the summer of 1962. 

Classroom use began durin,! the followinf' academic year, and the informa.tion from 

this early use was utilized durine the summer of 1963 to revise these early 

ma.terials; in addition, materials were prElpared for Primary II and Secondary II. 

All these materials are in experimental use during the current academic year. In 

a.ddition, a text for use in the traininr. of teachers was -produced durin~ the summer 

of 1963 9 and '''as used experimentally in SE!ven institutes durin~ tLe 'nnter of 

1963-1964. 

It ,,,111 be noticed that ElOn6 of these stal1es is ns yet complete. In 

pa.rticular, the teacher-traininp !,ropram has only been broached; it is certainly 

probable that the development of new techrliques for the trn:tnlnf1 of teachers must 

precede any real breakthrough. 

As the outline above indica.tes, the nrocess of evaluation is a continuitH" 

one, in Which experts on testing play a meL.,or nart. Each Entebbe Workshop 1 for 

example t includes a. testing grou~. It is eX"gected that e~valuatlon u111 be :1nten!:d.­

fied as materials begin to approach their final fOl'm. Ultimately 1I of cow'se, the 

most valid eva.luation will be made by the several host c(lUntries t and will 

determin'e their decision to adopt or to i@,,llore the com'91eted materials. 
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Relationships of any 1Jhase of the program 'o1ith existing institutions or 

'~h complementary pro~rams must be permitted to develop as the program ~roceeds. 

IrnitiallY it is important tha:t a beginning be made ',Ti.th a clean sla:te 9 and that 

participants be able to find their own way back to fundamentals. But since the 

participants theillselves come from educational institutions, inevitably close 

associations develop around specific activities. A~ain, the Entebbe experience is 

instructi ve : by its third year it had developed close associations with ~1inistries 

of Jl:ducation in Niperia, Ghana, Northel'n Rhodesia, Liberia and Sierra leone; ,-lith 

the University of Ghana, the University of Nigeria at Ibaden, the University of 

Nigeria at qsukka, Cuttin3ton Collep;;e and i1akerere College ; with the Harvard 

University Nigerian proGrlUll, the Stanford Arithmetic Project and the "adlson 

ProJect. With its teacher-training DrOf?'ram now in dev~lo'PII.ent t it hones to develop 

new associations with Columbia University's Teachers for East Africa Pro~ram, the 

Ford Foundation efforts in ;~igeria and East Africa, !:'.nd with programs now beintr 

" developed in the United Kin/:dom. 

i .' 
Althoueh in early stao:es of any prol7rarn the emohasis appears to be on the 

development of materials for the classroom, the criterion of success or failure is 

the extent to 'Iorhich means are found to create a larJe cor~s of teachers canable of 

using the materials effectively. This is narticul'lrly true in Africa, ,,,here it is 

extremely desirable to creat~ a teachinp nrof~ssion as an imnortant Dart of the 

employment nattern; Africa, like all under-develoned areas, needs jobs for its 

-people far more than it needs la'bor-savinn~ devices. ~ro0rams bertn Hith the pro·-

duction of materials for t~e _cla.ssroom bec'ause it is only u~on the basis of such 

materials that teachers can _bf.:l .. efficiently' -trallled, but the proliferation of 
" ~ ____ ._. _ • • _. __ _ • ~+ ' . _ •• " ", . _ _ - .•• • ~ _L. 

teachers liC!s at the heart of all the activities t and an ex-ponential P.Tmrth in the 

numbers of tea.chers over the first several, years is essential if any ~ro~ram is to 

be termed a success. Because the African Educatior.. Prof!l'am is younp-, this intent 

is not as apparent as it might bet or as it certainly uill becou:e with the passa(le 

of time. 
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It might also be stated that as the later stat!ea are reached p it becomes 

important to a.ssociate developing industries and commercial enterprises ~Tith the 

program, making them aware of the opportunities for the general economy that lie in 

the area ot' education. Indicenous interests:t govel'nmental and conm:-ercial, must be 

aroused if the educational pro~ram is ever to be free from the need for outside 

assistanceo This is not likely to be of major consea.uence i~ the Entebbe 'orogram, 

but can be of considerable si~nificance in the science pro~ram. 

In summary, we see the African Education Program as en~a~ed in research 

and development leadinf" to the establishment of models t all of them built ,.,here 

they may be seen and understood. These models "rill be successful only if they 

embody workable systems "Thieh can be coryied, adapted and reduced to 'Oractice by 

those who are convinced that they stand to ("ain. 



10 SUMMARY 

The proposal which follows seeks for partial support of' 

the development of curricular materials in elementary science for use in 
C vt"td-· . 

English-speaking Tropical Africa lJ dur,ing the pel'iod ~lD 1964 through 
J-tfPt . (~Jo 
·~t 1966.. 'lhese f'l.mds "dUo together tnth funds from T'ae F()1~ 

Foundation D initiate a long-range pl~Ogl~am similar to the mathematics 

program already in beil:l.g<l 

The support :requested here "rill complete the first phases of the 

total program, which "Till include an "Afi~ican Science Meeting" in West 
; 

Africa in December 19649 in which Africans British and American scientists 

and educators ,.rill meet to survey the extent of the task and its urgency \l 

eX9~ne existing programs and decide upon further activities o The proo 

cedures are similar to those employed mth great success in launching the 

mathematics program. 

Included with this proposal is an account of the likely course the 

program "nll take during its first three-end-one-half yem'se It should be 

understood tha.t these larger plans are subject to conclu1;!ions reached a.t 

the 1964 African Science V~etingo 

The proposal is di vid.ed into the following aections: 

II. Background 

IlL Needs and Opportunity 

IV .. The Existing ~iathematica Program 

v. Speci~ Cons1~r~tiono 

VIo The Science Pro~am 

VII.. Financing 

VIllo Budget II 1964 

IX., Later Stages 
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110 Baclt3t'Ound 

:~<t-' 

The activities for \oJhich support is askea"1r'.l{If' are part of the 

African Education Program of Educational ServiceD Incor.porated, anu the 

direct outcome of a six-v7eek meetinJ held durinG the summer of 1961 at 

EnGicott House in Dedham, Massachusetts. At that meetine, twenty African, 

five British and thir.ty i'u1\erican educator:> and scholarn set forth guidelines 

for an ambitious proGrau of cooperative effoi:'t in education for the Enclioh-

spea~inG countries of Tropical Africa. 

The first folio of the report of the Endicott House Conference is 

appended to this proposel. Ac uill be seen in that report, major curriculum 

reviDionS:lere recommended in Hathematics, Science, LanGuage and Social 

Studies and Humanities. An approxiuate time-table sU3cested that work in 

Hathematics misht beGin at once, in Languaee and in Sc:lence soon therenfter, 

anci in the Social StuJies and Humanitien only in the more ~i8tant future. 

The cenera 1 intent of all these recommendations \laS to brin:::; to bear, !,lithin 

Africa, the talents of African scholars and educators upon somethinc that 

would approach a Pan-African level; to offer tbem the direct and continuin:::; 

assistance of Americans and British uith e)'perience in curriculum reform; and 

to mount within Africa massive curriculum reform pro~rBms of the sort th&t 

have been so influential within tl.e United States during recent years. The 

ultimate intention was to create in Africa institutional resources that 

might in time permit African educators themselves to initiate ana carry out 

educational research and development on a scale cotl1G\ent:iurate Hith African 

needs. 

The plans of the Endicott House Conference have been pursued in the 

interveninG two years ,.,ith l."emarltnble f:ldelity. A mathemntics pro3ram (of 
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which considerably more ,.,ill be said below) was launched almost at once, and 

has already made an impact upon African education. A mCldest Language program 

began in 1962, and is progressing favorably. E.S.!. has established firm 

ties in all the countries of EnSlish-speaking Tropical Africa, and enjoys 

cOi:dial relations with Ministries of Education and 't"lith educational insti­

tutions. Difficulties which accompanied the early stages of the Mathematics 

program and ,v-hich indeed were inseparable from the boldness of the approach 

have been overcome. 

DurinG the years that have passed since the Endicott House Conference, 

E.S.I. has conducted many of its other activities with an eye to later 

African programs. In particular, Af~ican scientists and science teachers 

were invited both in the summer of 19~2 and the summer of 1963 to partici~ 

pate in the workshops conducted by the Elementary Science Study; twelve 

Africans have so far taken par'; in these workshops and one remained for 

the intervening academic yecr. These has also been minor Af~ican parti~ 

pation in the E.S.I. Social Studies Program. 

The success of the mathematics pro3ram and of these other activities 

has led African ministries and individual African educators to uree ~pon 

E.S.l. the need to embark upon an African program in ei-mentary science, 

even in the absence of any awareness on their par..: ellat this has been 

from the outset the intention of the African Education Program. In some 

cases eo in particular Nigeria, Ghana, end Southern RhodE!sia - programs 

have been initiated in the expectation that support would be forthcoming 
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from E.S.I. In the present atmosphere, it is llitely that similar programs 

will be initiated elsewhere, imposing upon E.S.lo the choice of dispersing 

its limited financial resources over a wide range of uncoordinated efforts, 

ot of denying assistance upon which many of these initiatives are relying. 

Despite the realization that science curriculum reform will be far 

more difficult to carry out that mathematics reform, E.S.I. believes that 

the opportunity to embark upon a major program in science now presents 

itself most forcefully, and that there is every reason to fall in with 

African desires at this juncture. 
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III. The neecl and opportlmi ty 

Knowlt;-.:dgeable Africans :lre "(-lell i,,:,l.rare of' thE. major deficiencies in 

curricula currently offered in their schools. rfhe~e curricula, for the~~ 
.... " 

~, 

part, are someuhat p::..llid copit.::s of British c'tU'ricula, cnd reflect in only the --, 

most superf'icial 8.Sp~cts p[:.rticular African circumstances ~nd needs. They tend, 

moreover, to lag a generation or more behind cur:rent practices in Britain itself, 

and are thu£.l inapprop1'i3.te in still bnothel' dimension. Beyond this, simply by 

reason of being British, present curricula ~re not entirely welcome to the present 

nationalistic ~piri t. Fina1.1y, A:'rican educa'tio:1al le2.d.ers are aware that 

if they are to close the gap between Afri ea and the west, they i·rill need 

curricula specific2.1ly desi:;ned f0r the :r;urpose. 

All this makes the notioi1 0:' fIle.58: ve cUl"l'icuLlill reform extremely velcome 

within A::rL:!a. iL'1d nm;her-'= is the need ,core 'Widely felt than L1 the area of 

science. There is an acutoe res.liz~tior! thflt scieGce courses prepared in Britain 

(or inueed in the United State", or a:l;r'wherc else) n.1'e ilildly irreleve.nt to 

African teachers S:.ncl African children. '!'here is E'_~ equally· eClite realization 

that the ind'Ustri!;'..1 gro,vth iThiel! Africans hope to stlmulate IT.J.st rest on 3. 

I 
foundation of widesrree.d sci ~mtific li ter!:;.c'i the.t is [Am" totally ebsent. 'l'here 

is an awareness, even i.n t.he I:.l0re 2.dvl:I.D(!:~d ;"..f'rican countri e8, th3.t tr.t-'il' own 

resources are not likely to be D.cequate -(;0 the task of ,-milclinc a ne'., curriculum 

and tra~ni:l~ teachers in its use. 

E.S.I. ,in tbe past, U: .. €:' oth(;r institutions, has received repeated 

requests for asaista.r.ce from !-"frican countries, both in regerd to the 

Physical Sciellce Study Corulli ttee materials and to eleI:l.elltar-.r science. Hi thin 

the limi tatiolls of its o\oln capacities, in the absence of financial support 
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for such activities, 'l!:.S.I. he.s attempted to assist African cC".ll1tries in their 

efforts to aJapt PSSC mater'lals ~ although E.C. 1. hus taken the "ie~·T that these 

me.ter~a~"s are not necensaril~/ appropriate for Africa. Until nO,"l, r.owever, E.S.I. 

has declined to act in elementary science. 

This reluctance has been dicta.ted by the belief the.t until quite recently 

elementarf science instruction, unlike mathematics instruction or ~eccndary-

school science instruction, .... res inadequately underrtood '~rithin tb~ United 

States itself, and that until .fe ourselves enjoyed £f~ee.ter c8l?8-bilities in 

elementary science, .Te ~ -:: :,e poorly equip?ed to offer couns-el or ale! to others . 
\ 

tn the past fe~T ye~.rs, however, the United States has b~gun to remedy 

its own deficiencies. E.S.I. has created its mm Eleuente.17 Science Study, 

and has made signii'ic9.nt procress in two yes.rs of suste.ined worl:. Other ~ajor 

prograns are .-:loving ahead at the University of Califo!'nio.-:aerkele~·, t.he 

University of l'-11,nnesota., th~ Uxi.versity of I11ir;.ois, end else,.,here. It is 

reaso~able uo';,- to sey that tb? t:ni ted St8.te~; can cantri bute, in both c.ateriE.:.ls 

end f'amil iari ty with erfecti ve l'~ocedures, to e 19111entary sci ence curriculum / 

reforms in Africa.. I 
In sum, there exists at this mo"!eut c. rema::'ka'.)le C01!.1unction of ra.v.. able 

circumsta!lCe~3 : 

1. 

2. 

3. 

I 

The African countri~s feel un u!'gent !1eed to move ahead in i 
( 

I 

science cUl-riculum rcfcrm; I 

I 
l 

':'he success -:;;f the matheJlat.:!.cs J)ror~ran ma.kes the E.S.I. A~ica.n 
.. 
! 

Educe.tien ProGrar: a favored instrur.:ent f ·,')}' '!:hese ne\1 act~i ties; 

A b(\d.y of knovrlp.dg~ nmT exi sts ' ."i thin the United States 1Thich 
J 

can be directly apA i.r:'lII1ediately put to use. 
, 
; 

I 

It is doubtful that any major educatione.l pro;-,ra!'1, in ,..fric! or elsewhere, 

\ 

.f 

'. , 
\ 

haa becun with such favorable auspices. 
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IV. Description of the existing mathematics program 

BQcause it indicates so clearly the goals and the m,echanisma of an 

African curriculum re~orm program, and because to some extent it can 

serve as a prototype for further activities, the mathematics program 

will be briefly described. 

At the close of the Endicott House Conference, a steering committee 

of distingu~3heu American mathematicians was formed, and immediately 

set about preparing for activities in Africa. The first of these was 

a five-day meeting at the University of Ghana at Legon~ outside Accra, 

Ghana, during December, 1961. Most of the steering committee was present, 

as well as several other American and British mathematicians and fifty­

five African and expatriate educators and ministry officials from Sierra 

Leone, Nige~ia, Ghana, Tanganyika, Uganda and Kenya. The meeting began 

with a general review of existing ltmerican curriculum reform programs 

in mathematics. A warm discussion of the relevance of these programs, 

and more particularly the methodology of curriculum reform, followed, 

and the question of joint Anglo~American~African efforts was deliberated. 

In the outcome, participants from all the African countries represented 

at Accra agreed in principle to a joint effort, and nine working groups 

1. 

'to1ere formed to prepare for 8, major writing workshop during the summer of 1962. 

The workshop was held at Entebbe, Ugauda. (The location has since 

given a name to the program and its output, which are nmJ generally kn~Jn 

as "Entebbe Mathematics" and "Entebbe materials".) l1..renty American and 



B1:itish mathemat.~ cians joined forty Africans and expatriates from the six 

countries represented at Ac.c't:a, tOGo~h.Q1f w:l.t<h T_;bo~i". 7 ..... "'-Ih .. "'. TJ~'n.,..1",.," 

and Nothern Rhodesia. Material produced at the workAhop was published 1n 

the fall of 1962, and used experimentally in all the participating coun~ 

tries during the first half of 1963. 

A second workshop was convened in Entebbe during the summer of 1963. 

Approximately one-half the original participants were invited to the 

second workshop, and new pardcipants brought the total to a fieure 

slightly larger than that of the previous year. At this time, Ethiopia 

joined the program with three participants. 

The 1963 workshop has only recently concluded. At this stage, the 

program can show the fol10\-ling tangible achievements: 

1. Textbooks for Primary I and Primary II have b0en completed, and 

a copious set of teachers' guides prepared. 

2 •• Similarly, the textbooks and teachers' guides have been completed 

for Se<.:. .... >tl,. .. y I and Secondary 1.1. 

3. A background vn"'~c for African mathematics teachers has been 

,,'-lp1eted. 

4. A manual for the pronuction. with indigpnouS mULerlals, of mathe­

matical "hardware" has been ('ompleted. 

5. A cadre of more· than a hunC:::ed Africr.ms has been formed, con­

stitutine and influential agency for further activities. 

6. Experimental classes have used portions of the materials ll7ith 

uniformly encouraging results l and the beginn1.ngs of a feedback 

loop have been established. 

8. 



To thl"fJ list should be added intangible accomplishments t-lhich may be 

at least aa important: 

1) 'rhe follotdng is quoted from rellUlrks made at a meeting of 

representatives ~f the Agency for Intern~tional Development by Dr. o. 

Ukeje of the Univ~rsity of Nigeria, Nsukl<a ~ Eastern Hi.seria: 

l'DlIle &.tebbe Mathematics l.Jorkshop is not only a ?roject to 
make available new concepts and new Methods in mathematics to 
African eoubtries, but also it is to me an experiment in 
international cooperation, ~nd a successful one at that. Here 
we have for the first time American professors and teachers 
of mathematics, British officials, professors and teachers 
of mathematics~ African government officials, lecturers and 
teachers of mathematics -- people from different nationalities, 
cultures and backgrounds working together harmoniously for the 
good of Africa and progress of mankind. To me, and I am sure, 
to most participants, particularly the African participants, 
the participation in this experiment has been an invaluable 
experience. I have personally learned a good deal both in 
mathematics and in group cooperation; and I am sure others 
have done the same. It is indeed an experience which I think 
every participant will always remember and appreciate. Those 
who have made this experience possible can ve~y well feel sure 
that they have made a remarkable contribution not only in the 
development of Africans and Africa but also in the fostering 
of t:he brotherhood of man. 'I 

2) Working relationships, bot~ formal and informal, have been 
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established with ministries of education, universities and colleges through-

out Africa. 

3) The Entebbe workshop has SUCCEeded, where more explicit efforts 

had failed,in effecting working relationships within individual African 

countries between universities and Ministries of Education. 

The program now has firm plans, with Ministry and AID support, for use 

o~ the Entebbe materials in a program of teacher training during the coming 

year. By the beginning of the 1964m 65 academic year, more than 300 African 



teachers w111 have been familiarized with the materials t in addition to 

100 or more who will have used the materials experimentally in earlier 

years. The foundations will have been laid for an exponential growth 

in the number of teachers fwniliar with the materials. Further plans, 

although less firm, are ambitious, and there is at least a reasonable 

probability that the Entebbe materials will be in widespread use 

within Africa in five y~ars. 

All this, of course, would be little more than motion for motion's 

sake without some assurance that the new materials are significantly 

better than those they replace. The texts have been scrutinized 

carefully by mathematicians and educators, in the United States and 

elsewhere.. They have been enthusiastically, and at times even immod ... 

erately, approved, particularly those prepared for prulary grades. 

10. 
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v. Special Considerations 

If only because so much reliance is being placed upon experience gained 

in the mathematics prograI!!., it t8 ,·rell t.o emph(',size some of the important 

differences between problems in mathematics education and problems in science 

education, and the manner in which those differences must be reflected. in the 

elementary science program. 

The most significant of these lies in the heavy reliance of elementary 

science upon laboratory experionce. 'l'he scj.ence teacher must have at hand 

equipment far more elaborate then the chalk and blackboard of the mathematics 

teacher. This is a major problem wherever schmce :i.::; taught; in Africa it is 

an extremely gra.ve matter. Education budgr:ts do not extend to laboratory 

equipnent even at levels that ",auld be derisory in the United States. Thus the 

obligation is j.l'1posed upon a science prograrr~ to invent useful laboratory 

equipment that can be produced s.t the cost of a feu :,r.ennie!; t or even a fraction 

of a penny. Under uny circumsta.nces this would be difficult enoueh, but even 

here Africa is at a new di03advantar,e. In ttle United St<;.tes, much has been 

done by adaptinf, for use in science education industrial products turned out 

in large quantities primarily for other useE;: thus battery-driven electric 

motors built to drive toy autumobiles can serve a dozen different purpooes 

in a science laboratory. Africa, without a major industrial base, has no 

such industries and hence 0ffers only limited scope to thiG kind of oprortunism. 

The shape of an African science program is likely to be determined by 

the inventiveness of those "tho desigll it. For this reuson, the present 

program contemplates 1) thE: participation at all stages of technicians ,.ith 

experience in the design and production 0; laborato.ry ex:r;:eriments and laboratory 
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equipment s.nd 2) the establishment within Africa of a sizable facility for 

experiment and equipment design a.'1d pilot production, under the direction of 

American technicians. 

The science program will also be forced to take a more particularistic 
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view of problems in science education as they are to be found in the various 

areas of Africa. With only trivia.l reservations, it can be said that mathematics 

in Nigeria is much the SaEe as mathematics in Uganda; the equivalent statement 

can not be made of elell!entary science. Biology teaching must vary as £lol'a and 

fauna vary. Electrosta.tic experiments which might contribute to a knowledge of 

physics in Kenya \yould be a waste of the student I s time in much of neighboring 

Tanga'1yika. Those elements of science education '-Thich might be of great conse­

quence in public health will not necessarily be the same in different areas. 

Such problems are likely to increase in importance as the program continues. 

In the present 9rogram, they are reflected only in budgeta~' provisions for the 

establishment of centers of 0geration in both East and Hest Africa, beeinning 

in 1966, each to be directed by a "lestern scholar ,.,i th experience in problems 

of African elementary science education .. - experience, ho!)efully, whi ch vrill 

have primarily been generated during the early !)oases of the !Jl'ogram. 

In the long term, the sci~nce ~rogram is likely to require a far more 

copious battery of learning aids than mathematics. Con!lideration of the use of 

motion pictures, in the classroom and on television 9 should not be deferred 

beyond the first stages of the program. In time it is possible that a motion 

picture studio inside Africa will be required to fill the needs of this and 

perhaps later educational programs. Ho provision is mad.e in this proposal for 

motion pictures. 



13. 

Finally, the science program will make unusual demands upon African 

teachers, which will be (in view of their ovm educational backgrounds and 

their customary procedures) even more taxing than those ma.de by mathematics. 

By the time that the period with "Thlch this proposal deals nears its end, the 

needs for teacher training will be equally ul'gent, and more demanding, tha.n 

those for curriculum construction. 
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VI. The Program 

The A.."'l"1cau Science Program has alreaCly been initiated ldth the first 

steps towards recruitrent of a Steer1.ng Cornmitteeo These steps are still in 

progress. but the follovTing have alrea.dy agreed to a.ttend all or part of an 

organizational meeting: 

Henry Ao Gleasou 9 Hartford Sendnary Foundation. Professor Gleason is 
an expert in the field of Ling-uistiCB anci a meIDber of the 
Language Program of the African Educe-tioll Study. 

David Hawkins, University of Colol"ado. Professor Ha"VTkins is DIrector 
of the Elementary Science Stu~ of Educational Services 
Incorporate do 

Alan Holden~ Bell Television Laboratories o D-t'e Holden 1s So chemat lr1th 
considerable experience ill curriculum reform., 

John Irvine~ Massachusetts Institute of Tecbnology~ Professor of 
Chemistryo 

William To 1v1t;t,rtin 9 Massachusetts Institute of 'l\~ChllOlogyo Professor 
Martin is ~.airman of the Department of Mathematics 9 Chairman of 
the Africe~ Mathema.tics P:rogram, and Cha:Lrman of the Cambridge 
Conference on School Mathematics 

Robert Morison II Rockefeller Founda.tion. Dr. Morlson is Director of 
the National Sciences Div:lsiono 

Ph:f.llip Morrison, Cornell University. Professor Morrison has been 
associated ~ith the Physical Science Study Co~ttee since its 
beginning, and has been active in a wide range of curriculum 
activities including the :eaelf~ntaJ:'y Science Study. 

Edward M. Purcell, Harvard University. Professor Purcell is a Nobel 
Laurea.te of Physics. 

Thomas Weller, Harvard ~edical School. Dr. Weller is a Nobel Laureate 
of Medicine. 

Jerrold R. Zacharias, Massachusetts Institute of Technology. Professor 
Zacharias has been the in:Ltiator of many of the more Significant 
curriculum programs of th~ past seven years. 

Professor Jerome Be Wiesner of the rviassachusetts Institute of Technology II 

formarly the President's Science AdviBor~ will attend the maetlng, contingent 

on his return from a long foreign trip by June 2nd., In mlY CQse it is vel."'Y 

probable that he \'1il1 take part. 

It 1s not likely that all of these will serve on a steering comwdttee g 

but their experience and high interest make it probable that a. large proportion 

will do so. 
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The steering Committee will be augmented, ,,,.ith particular emphasis on 

those '''ho are nOVT active in Elementa:t:'y Science Curriculum reforms throughout 

the United States. The proportion of biolol"ists on the final Steering Com­

mittee "rill be such as to reflect the importance of biology in an African 

program. 

In two further respects, the steering committee will change over the 

next year. 1) Many of those listed above have commitments which will not 

permi t them to devote a major portion of their time to the program. For this 

reason, the committee will be augmented ",:Lth scientists '~lho vTill be able and 

willing to participate on a conti~uing and sustained basis in the day=to~day 

operation of the program. 2) An attempt ,·Till be made to include t\>lO or more 

British scientists, of the stature of those listed above. E.S.I. has always 

contemplated a strone; British participation in its African Education Program. 

This has taken place so far by the association of British scholars in all 

phases of the program, but policy and ~lru1nin[ have remained in the hands of 

American steering committees. In the two years that have passed since the 

program began, familiarity in the United Kingdom '·,ith g.S.I. and with the 

African Education Program has increased? and it is now anpropriate to build 

upon this familiarity by associating the British more intimately '-lith future 

act! vi ties. Discussions have taken place ,.rith Sir Andre'·! Cohen, Director of the 

Department of Technical Cooperation for the British e:overnment, end in more 

general terms with Leslie Farrer=Brmm, dire ctor of the Nuffie Id Foundation. 

The matter vTill be pursued further when funds are a.ssured. 

Determination of policy and supervision of the operations of the 

elementary science program vlill be the direct responsibility of the steering 

committee. It will be not only the privilege of the cOIT@ittee to modify the 
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program as it proceeds; it ,vill indeed 'be its duty to follo'tl1 the program as it 

develops and to see that at every stage its activities respond to changing needs 

and to accumulated experience. 

The program for the period covered in this pr.oposal, 11hich vTill be 

presented in some detail in the next fe'" ljaces and which is reflected in the 

budget attached to the proposal» should be rea.d in the light of the role that 

the steering committee is expected to play. In almost every respect it is a 

contingent proposal, in which ee,ch stage mU£it necessarily be dependent UDon 

the experience gained in previous stages. 

There is considerable confidence at E.S.I. that the first phase of the 

program, beginning with the full recruitment of the steering committee and 

concluding with the African Science Heetiae; in December 1964, is realistic 

and "Till proceed in close accordancE. with plans. 

Despite 't::~ fact t~at acti vitie:3 after 1964 cannot be preci se1y stated 

until completion of th,,: meetinG in December 1964, it i B essential tha.t E. S. I. 

be assured of support fOl at lea,st the follo,dng year. It would be imprudent 

to begin the program "rithot.t such suppo:rt, if E.S.I. i8 to look for the asso­

ciation of African ministries and individuals .,ith the program: each phase of 

the program implies the follovTing phase and E.S.I. can not honorA.bly permit 

itself to fall into a position where it is makinlS impl:lcit commitments v,ithout 

the funds with "'hich to honor them. 

Clea.rly the program, if it is aB successful as it promises to be, must 

continue over the long term. A later s~:ction is devoted to some of these long= 

term questions. In the remainder of this section, plans for the period Harch, 

1964 - December, 1965 are given in as much dete.il as is realistic; it -:dl1 be 

seen that plans for 1965 are somewhat mClre vague than those for 1964. In 

addition, skeletal outlines are given fm' 1966",,19670 Himllnrly, in Section VIII 



the budget for 1964 is presented 'nth considerable aS3urance; the budget for 

later years more tentati velyo The budgt~t for 1966 co-rers only the first five 

months of the yearo Expenses for act! vities '''hleh are expected to last through"'" 

out the year 1966 are calculated at 5/12ths of the annual costo 

Ae M~h 11 1964 .,. Dece11!!?~_,,,1bJ;264 

Beyond the activities of the stee:ring cOmmittee& some p:dncipal lines of 

a.ction will be follo't-redo 

It ,,,111 be necessary to establish an understanding ,·lith African nrl.nis~ 

tries of education. During the SUDwer months E.S.!' consultants and personnel 

will visit the African countries. \Uth the help of the A~I.D. Education 

Officers and the fine contacts made through the Entebbe Mathematics program, it 

is intend.ad to extend the existing understanding 1?ith these ministries t to out= 

line plans and seek co=operation for thl~ December meeting. 

African scientists and science educators should be identified ,nth the 

program as soon as possible. The full (;o~operation of the A.I.D. Education 

Officers ,nth their local kno'Hledge 1-Till make this ts.sl:\: much easier. 'l'he 

su.mmer visitors» using also such help aB is available :t'rom the Afj;'ican educe,tors 

at University and school level "rho "'ark on the Mathematics program~ \'1ill be 

asked to make these contacts and to identifY people "Tho might contribute to 

the December deliberations. 

Finally, liaison ,-11 th existing national endeavorEl on science education 

reform "rill be maintained and every effort made to help and stimUlate such 

work ,.,here it is non-erlstent. 

During the SUlllll1eT of' 19649 three lIlaJ or acti vi tiel3 are planned: 

1) participation by three scientists and ttW techi.llcil!ms in the effort begun 

undeX' Dr. Babe FaftmlfB. in Eastern NigerjLa. D'.co Fafunlra hM been associated with 
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the African Education Program since its inception, and ,,,ith the assistance of 

E.S.!. has initiated a small elementary science effort at the Harden Institute of 

Education in Nsukka. Dr. FafumTa was with the E.S. 1. Zlementary Science Study 

during the SWil!l1er of 1963, end tvo members of that study assisted him in a brief 

workshop held in January in Nsukka. 2) Provision of scientific and technical 

assistance for other workshops being planned in Ghana, in Northern ffilOdesia and 

perhaps elsewhere. 3) A brief meeting at Entebbe late in the summer, at i"hieh 

the small cadre of participants i"i11 meet ,.,ith each other and ",ith a group from 

the m9.thematics ,.,orkshop. The purpose of these activities will be to lay a base 

for major pan-.ll.fricen activities. In addition 9 tbis til:e and the follmdng months 

will be used to recruit participants and provide guidelines for the December 

con fe ren ce • 

The conference would bring together for five days, possibly in Nsukka, a 

large prorortion of the members of the steering committee; other American 

scientists, and particularly those associated \-lith elen:entary science curriculum 

programs; their colleagues from the Un! ted Kingdom; end Ninistry, illli versi ty and 

schools representatives from English-speaking Tropical Africa. A, I. D. Education 

Officers from the African countries participat.ing will be invited to attend the 

final session of the conference. The accomplishments and intentions of American 

and British curriculum reforms would be presented to the Africa."l ~articipantr 

and their relevance to African problems end needs explored. The meeting ,.,ill be 

asked to consider the need h~d ur-:ency of the task of science curricular reform 

in Africa, the need for a jOint Anglo-American-African effort, and "'hat time, funds 

and expenditure of energy such an effort would require. 

Discussions "'hich have already taken place make it reasonably certain that 

the meeting will proceed to fix a time, a place and to some ei>.tent the participants 

for an eight-week summer ",orkshop, to be! held in AfriceL during the su:mmer of 1965 



end to enga.ge the efforts of 20~22 Americans Slld British (including expatriates) 

and 30-40 Africans. Groups ,.,ill be formed in the U.S., the U.K. and Africa to 

prepare materie~s and plans for the vlOrkshop. It is hoyed that local A.I.D. 

Education·.;.Officers may find it possible to co~operat,e in implementing plans 

made for their O"'D territories. 

B. Calendar lear 1965 

vlork groups in all three areas \·Till be active during the first six months 

of 1965. Steering committee and staff wlll concern th.emselves \-lith planning the 

workshop. 

The summer workshop will engage in three principal activities: 

1. The establishment of guidelines for an elementary science course 

curriculum during some or a.ll of the pre~college years; 

2. The preparation of text material for some portions of this 

extensive curriculum; 

3. The invention of laboratory experiments appropriate to the African 

environment and to Afri cen financial and industrial reso'J.l'ces. 

At the close of the workshop, completed text materialS ,.,ould be edited 

and printed, in preparation for l1mi ted experimental u.se in the schools. 

Emerging from the 1,oTorlcshop would also be a facility for experimentsl 

design and pilot p ::-oduction of laboratory materials. 'TIle facility would be 

directed by t"TO Western technicians, \"ould employ African labor, and ,.,rould be 

fully equipped for shop Hork and 8mall~scale production. Its first respoflsibili ty 

'l.vould be the production, on a limited scale, of labora.tory eq,uipment designed at 

the .rorkshop and intended for limited experimental use; it .10uld thereafter be 

the producing arms of the program in Africa. 



LA'llfR STAGES 

C 6 Calendar yeal~ 1966 

A second sunnner vl0rkshop would bc~ the principalac.tivity in 1966 .. The 

shop facility ,wuld continue in action, and limited e:>""Pl~rimental. work ",ould be 

carried on. 

Early in the year, centers will be established :In East and vlest Africa to 

direct continuing activities, supervise f~xpe1'1mental use of materials and feed­

back, and provide assis'_ ance to Ministries and to teach(~rs using the new' 

ma.terials. Each center "rill be directed by a scientist or technician ,.,ho has 

ha.d close association with the progl'am. 

D. January 1 p 1267 - September ~_19§I 

The program ",ould continue into a. third summer H'or'kshop. 

E. Furthe~j?~ans 

This proposal extends only to September 30 ~ 196'{. Previous experience 

indicates that even before this period concludes 9 the p:C'ocess of training teachers 

to use the ne", material nrolst have begun. B-J the fall of 1967, a substantial 

amount of classroom material and a sizable corps of teaehers should be available 

to provide a controlled experimental program in the schools. 

The teacher- training program i tsd.f \-Till have r.~vealed by then special 

needs, which may "Tell lead to an attempt to provide mot:lon picture production 

facilities in Africa. 
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VII. FINANCING 

Educational Services Incorporated began to incur charges against the 

science prograo early in 1964. 

As in earlier portions of the African Education Progra~ (the Endicott 

House Conference, the Mathematics Progra~ and the LRnguRge Program) E.S.I. 

has sought support from sources other than AID, and in particular from the 

Ford Foundation. The ability of the Ford Foundation to ~ove quickly upon 

such requests, and its willingness to provide seed mon.ey for nr.1bitious ven-

tures, have proved invaluable. 

For this reason, the Ford Foundation was asked to provide $250,000 in 

order to ensure that E.8.I. would be able to begin activities in March, 1964, 

as well as to oake those commitments for subsequent Clonths that ,,,ere essen-

tial if plans were to be made for the sumoer of 1964 and the Christmas period. 

Those funds were accordingly granted. 

The Ford grant, together y]ith the totfll of $!)4~~ sought in this pro-

posal, will carry the prograQ through May 31, 1966. Well before that ti~e, 

E.S.r. will be able to oake estioates for further activities. 

The prefatory note to the section of this proposnl which deals with the 

budgets states the nanner in which costs have been ollocated between the 

Ford Foundation grant and the present proposal. 

Earlier, it wos suggested thot capital investoent: \'Jithii1 Afric<! may be 

necessary at some later date. Hhere it: is possible in the ~.Jest to call upon 

existing cornoercial organizations to provide laboratory t:1aterials, textbooks, 

filcs and other necessities, it may be necessary in Africa to create such 

organizations. 
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Discussions have already been opened ,d th the Bank for Reconstruction-.snd 

Development. Officials of' the Banlt have expressed their support of the princ:lon 

plea and procedures of the African Education Program, and have indicated a 

willingness to consider long~ter~, llo=interest loans in furtherance of the 

program when the moment arrives that will make such act:1.on desirable" 

It might be stated here also that it is the long-~erm intention of E.S~I~ 

to convert the two centers it hopes to establish in West and East Africa :t,,nto 

independent institutions, with joint Anglo-American African directono Should 

this task seem practical during the period of this proposal, EoSelo ~ld 

determine in discussions with AoloDo the proper disposition of funds and assets 

arising from approval of this proposel, either turning t.nem ove~ to the new 1n­

sti tutions or continuing to eXercise primary responsibli ty., 
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VIII. BUDGET 

The budgets which follow cover the period August 1, 1964 - May 31, 1966. 

Each calendar year is treated separately; there are, therefore, three budgets 

to be considered: August 1, 1964 - December 31, 1964; calendar year 1965; 

January 1, 1966 - i~y 31, 1966. 

During the first two of these periods, a column headed "Other Funds" 

shows those expenditures which vlill be part of the total program but which 

will not be charged to the AID contract. These supplementary funds are already 

in hand. They are already being used to support the prograo during the period 

March 1, 1961~ - August 1, 196/+, which is not covered here. They are shown 

on the 1964 and 1965 budgets so that the full scope of the prograQ during 

these years will be oanifest. 

In allocating support between AID and other funds, differing considerations 

~nter dur!ng each of the three calendar years covered in whole or in part in 

this proposal: 

1) August 1, 1964 u DeceQber 31, 196:~. General expenses have been allo­

cated at a ratio of two to one between AID and Ford Foundation, to reflect 

the fact that full support vIas provided by the Ford Found ,-, tion betvleen March 

and August. All charges for summer activitien are allocated to Ford funds, 

since AID funds will not be available at the beginning of the Buomer. Sone 

Ford funds are also utilized for the December meeting, bringing it up to 

optir.luo· ·size. 

2) 1965. General expenses are shared equally between AID and Ford. Some 

Ford funds are alSo allocated for the SUr.lJner vlorkshop, bringing it up to 

optinum size. 
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3) January 1. 1966 - May 31, 1966. During this period the balance of 

Ford funds will be used to create peroanent E.S.I. establishments within East 

andVIest Africa. These e)~penditures are! not shown on the accompanying bud­

getA. 

Assuuptions made in the budgets that follow are based on eXFerience 

with the r:tathematics program, nOvl in its third year. It has been necessary, 

however, to uake certain (Scoss assumptions in those ar.eas where the science 

prograr.1 will have special needs. Fringe benefi~s [or Aucrican staff members 

resident in Africa are intended to auortize costs of hOD~ leave after two 

years overseas. 
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1964 

(August 1 - Deceraber 31) 

Total AID Ford 

STAFF Project dLrector (1/3 tiDe) 3,300 2,200 1,100 

Executive assistant (full tir.1e) 5,700 3,800 1,900 

Secretaries (1 2/3 tine) 3,960 2,640 1,320 

Frinse benefits at 15% 1,785 1) 190 595 

ST AFF TtaNEL Project director (inc. 1 '~frican td p) 3,500 3,500 

Executive assistant (inc. 2 African tr.) 4,000 4,000 

do. 4,000 4,000 

STEERING Fees at $100 a day 6,000 4,000 2,000 
COHIlITTEE 

DO[;1(!stic travel 6,000 6,000 

2 Africa trips [~, 000 4,000 

do. L.',OOO 4,900 

CONSULTANTS U.S. ~ 20 Qan-days at $75 1,500 1,500 

do. 1,500 1,500 

U. K. - 10 man-days at $50 500 500 

do. 500 500 

Africa - SO man-days at $25 1,250 1,250 

do. 1,250 1,250 

Travel - U.S. 2;000 1,000 1,000 

Travel - U. K. 500 250 250 

Travel _. Africa 1 -000 500 500 
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(1964 conti.nued) 

Total AID Ford 

MATBRIALS Rent 1,000 500 500 
& 

SERVICES Telephone & cable 2,000 1,000 1,000 

Reproduction & mailing 500 /.50 250 

SUMMER Fees - Scientists (2) 8,000 8,000 
ACTIVITIES 
-- NSUKKA Fees - Technician 2,000 2,000 

Travel 3,000 3,000 

Local transport 500 500 

Board & room Ox $16 x 60) 2,880 2,880 

Air freight 1,000 1,000 

SUMMER Fees - Africans 700 700 
ACTIVITIES 
-- ENTEBBE Travel 7,000 7,000 

Board & rOOD -- (20 x $16 x 10) 3,200 3,200 

Local transport 300 300 

Air freight 700 700 

SUMMER Fees - Scientists (2) 8,000 8,000 
ACTIVITIES 
-- OTHER Technician 2,000 2,000 

Travel 3,750 3,750 

Board & rOO[;l (3 x $16 x 60) 2,8130 2,880 

Local transport 500 500 

Air FreiBht 1,000 1,000 
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(1964 continued) 

Total AID Ford 

DECEMBER Fees 
MEETING Americans (8) 4,000 4,000 

Americans (4) 2,000 2,000 
British (4) 1,500 1,500 
Bcitish (2) 750 750 
Africans (20) 5,000 5,000 
Africans (10) 2,500 2,500 

Travel ~includinB staff~ 
ArJericans (10) 10,000 10,000 
Am.ericans (4) 4,000 4,000 
British (4) 2, L~OO 2, l~OO 
British (2) 1,200 1,200 
Africans (20) 5,000 5,000 
Africans (10) 2,500 2,500 

Board & rom;} (34 x $20 x 6) 4,080 4,080 

Board & roor.1 (16 x $20 x 6) 1,920 1,920 

Air freiBht 2,100 1,400 700 

Local transport 600 400 200 

Local services 600 400 200 

Equipuent rental 9CO 600 300 

SUMMARY 

STLFF 1l.,7Lf5 9,830 4,915 
STAFF TR/.vEL 11 ,500 7,500 4,000 
STEERING COMMITTEE 20,000 14,000 6,000 
CONSULTANTS 10,000 5,000 5,000 
Ml~ERIALS & SERVICES 3,500 1,750 1,750 
SUMMER ACTIVITIES - NSUKKA 17,380 17,380 
SUMMER ACTIVITIES - ENTEBBE 11,900 11,900 
SUMMER ACTIVITIES - OTHER 18,130 18, l30 
DECEMBER MEETING 51,050 34,780 16,270 

TOTALS 158,205 72,860 85,345 

INDIRECT COSTS AT 15% 23,731 10,929 12,802 

GRAND TOTALS 181,936 83,789 98,147 



STAFF 

STAFF 
TRAVEL 

STEERING 
COMllI'!'TEE 

196!i 

(Calendar '[ear) 

Project director (1/3 ti~ ) 

Executive assistant (:Cull timEl) 

Secretaries (1 2/3 time) 

Fringe benefits at 15% 

Project director (inc. 1 African tr.) 

Executive asst. (inc. 3 African trips) 

Fees 

Doraestic ttravel 

P.frican trave 1 

CONSULTANTS U.S. - 40 Qan-days at $75 

ML\TERIALS 
& 

SERVICES 

Travel 

U.K. - 20 man-days at $50 

Travel 

African - 200 QaD"days at $25 

Travel 

Rent 

Telephone & cable 

Reproduction & raailing 

Office supplies & equipment 

Totul 

7,500 

14,000 

9,500 

4,650 

3,500 

6,000 

6,000 

6,000 

6,000 

3,000 

5,000 

1,000 

50J 

5,000 

2,000 

3,600 

600 

1,000 

AID 

3,750 

7,000 

4,750 

2,325 

1,750 

3,000 

3,000 

3,000 

3,000 

1,500 

2,500 

500 

250 

2,500 

1, 000 

1,200 

1~800 

300 

500 

28. 

Ford 

3,750 

7,000 

4,750 

2,325 

1,750 

3,000 

3,000 

3,000 

3,000 

1,500 

2,500 

500 

250 

2,500 

1,000 

1,200 

1,800 

300 

500 
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(1965 continued) 

Total AID Ford 

SUMMER ~ 
\<JORKSHOP Americans (9 at $4000) 36,000 36,000 

Americans (3 at $4000) 12,000 12,000 

Africans (35 at $1000) 35,000 35,000 

British (4 at $2000) 8,000 8,000 

British (2 at $2000) 4,000 4,000 

Technicians (2 at $1500) 3,000 3,000 

Technicians (1 at $1500) 1,500 1,500 

Clerk-drivers (2 at $500) 1,000 1,000 
Local labor 1,000 1,000 
Administrative officer 3,000 3,000 

Travel 
U.S. - I.frics (16 at $1000) 16,000 16,000 

U. s. - Africa (4 at $1000) L~, 000 4,000 

U. K. - l1.frica (4 at $600) 2,400 2,400 

U. K. - Africa (2 at $600) 1r200 1,200 

Africa-Africa (35 at $300) 10,500 10,500 

Board & Roor.1. 
55 x $16 x 56 49,280 49,280 

10 x $16 x 56 8,960 3,960 

Equipment purchase 1,500 1,500 

Equipoent rental 1,500 1,500 

Conference rooms 1,200 1,200 

Library 1,COO 1,000 

TransEort 
Air freight 3,000 3,000 

Sea frei8ht 1,000 1~000 

Local 5,000 5,000 

SHOP Technicians (2 at $14,000 p.a., 3 DOS.) 7,000 7,000 

Upset costs 2,000 2,000 

Fringe benefits at 30% 2,100 2,100 

Travel 5,000 5,000 
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(1965 cont inued) 

Total AID FOlC d 

SHOP Local labor 7 J 500 7,500 
(cont.) 

Rent 1,200 1,200 

Shop supplies 15 , 000 15,000 

Materials and services, miscellaneous 5.,000 5,000 

PUBLICATION Editing and printing 25,000 25,000 

Distribution 5 , 000 5,000 

SUMH1:JtY 

STAFF 35,650 17,825 17,825 
STAFF TRAVEL 9,500 I.~, 750 4,750 
STEERING CO~1ITTEE 18,000 9,000 9,000 
CONSULTANTS 16,500 8,250 8,250 
Mi.TERIALS I:.ND SERVICES 7,600 3,800 3,800 
SUMl1ER vl0RKSHOP 211,040 179,380 31,660 
SHOP 74,800 74,800 
PUBLICATION 30,000 30,000 

TOTALS 403,090 327,805 75,285 

INDIRECT AT 15% 60,464 49,171 11,293 

G:'U~D TOTALS 463,554 376,976 86,578 



1966 

(January 1 - May 31) 

STAFF Five-twelfths of $35,650 (See 1965 budget) 

STAFF TRAVEL Five-tt-lelfths of $9,500 (Sec 1965 budget) 

STEERING Five-twelfths of $18,000 (Sec 1965 budget) 
COMMITTEE 

CONsutTA~~S Five~twelfths of $16,500 (See 1965 budget) 

MATERIALS & Five-twelfths of $7,600 (See 1965 budget) 
SERVICES 

SHOP Supplies at $10,000 p.e. 

Technicians at $28,000 p.n. 

Fringe benefits (30%) 

Local labor at $20,000 p,a, 

Travel at $3000 

Rent at $2400 p,a, 

Materials and services at $15,000 p.a, 

STf..FF 
ST/.FF TRAVEL 
STEERING COMMITTEE 
CONSULTANTS 
MATERIALS AND SERVICES 
SHOP 

SUlvtMARY 

TOTAL 

INDIRECT COSTS AT 15% 

GRAND TOTAL 

14,850 

3,875 

7,5GO 

6,875 

3,165 

4,165 

11,665 

3,500 

8,330 

1,250 

1,000 

6,250 

1l~, 850 
3,875 
7,500 
6,875 
3,165 

36,160 

72,425 

10,864 

83,289 

31. 
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SUMMARY - 22 Henths 

1964 ••• •••••• ••• O ••••••••••• e ••••• ao •• e.' • •• $ 83,789 

1965 •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ~ 0 ••• .376,976 

1966 ••. • •••••••••••• (!I • 0 ••••••••••••••••••• . • 83,289 

2126-64 
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A Proposal to the 

Agency for Interllational Development 

Fo~ the r,ontinuation of the 

AFRICAi'j ELEMENTARY SCIENCE rROGR/,}.1 

in 

Tropical Africa 

This proposal requests the sum of $1,499,B39 for 
the period July 1, 1966 thl'oug'1 June 30, 1968 for 
the continuation of the African Elementary Science 
Program, Ali} Contract No. csd-772. 

'-I 
/ / 

, . . >C1. )- -:~ Ip !/ , 
-Oilbert Oakley, Jr. 
Vice President, ESI 

Submi ttE~cl by 

Educational Services Incorporated 
Newt-ont Ma.ssachusetts 

February 23, 1966. 



I. SUMMARY 

This proposal to the United States Agency for International Development 

requests the sum $1,499,839 to support the work of the African Science Pl~gram 

during the next tlTO years, beginning July 1, 1966 and Elxtendlng throug] 

June 30, 1968& The African Science Program seeks susteuned support for this 

period so that its members can count on continuity in planning the activities 

proposed for the next two years and can select the scientists and educators for 

proposed work and offer them firm commit.ments ir. advanee of the scheduled work 

program. 

It is intended that these funds will be applieCl primarily tmvard 

establis!!~ng the science program on a '\-J:i.der scale than is now possible by 

a) add~tion of science centers for both development and instruction 

in the participating AfricHn nations and ministerial regions and 

b) preparation and testi.ng of a greater di versi ty of science materials 

for the primary grhdes, ,,,it.h particular emphasis on those aspects 

of the prr.gl'aID that "'ill hasten the formation of a large corps , 
-" 

of teachers trained in classroom use of the nev materials and 

gi ven some insight into thE! fundamentals of the pertinent 

scientific disciplines. 

The stlllllner workshops planned for 1966 and 1967 will concentrate upon 

,.,hat is needed to provide a variety of materials for classroom testing and to 

prepare adequate manuals and materials to assist in the enlare;ed teacher 

education aspects of the program. The Elcience centers II staffed jointly by 

representati ves from Educational Services Incorporated and the host countries, 

will complement and supplement, throughcmt the year, the summer workehops; 

by providing a renge of testing s1 tuaticlns, the centerEI ,.,ill make it possible 

for curriculum dev~lopment and evaluation and teacher E!ducation to proceed 
.---_.------------ ---- ----

throughout the year in a number of countries. 
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The experience of the African Education Program at this time indicv.tes 

(perhaps with more enthusiasm than intellectual certainty) that the attitudes 

to\lard learning which the new science materials are intended to inculcate are as 

relevant tv African as to American children, and that these materials can be 

used by non-specialist science teachers with some measure of accomplishment. 

The materials that already have been produced have pro'll'ed efficacious, and they 

are welcomed in the African schools, by students and teachers. The African 

educators now associated with the program are no longer content to adopt 

patterns of education that have become obsolete, and they recognize that in­

struction in science (or in any other discipline) cannot properly be "handed 

down" on paper in a syllabus that views the world "lith simple illustrations 

and adult constrictions. The idea of diversity of materials and diversity of 

teaching approache~ -- of the abundance of 1e arnine and teaching aids that give 

both student and teacher sorr:c evidence of belief in the natural world -- is n01-1 

accepted by those ,.,ho have ·tlorked \-lith the African Science Program. Despite 

the relatively shor,t time the Program has been in existence, a. perhaps sie­

nificant change hab taken place and profound change nay become possible in the 

future. 

The acti vi ties delinea.ted in this propos al are based upon the experience 

of the African Education Program I s work in Africa s inee 1961, follOl-ring the 

Endicott House Conference hpld in Dedham, f1assachusetts. It is not the purpose 

of this proposal to review all the 'fork that has been initiated since then, in 

mathematics and in science. Variouf' reports and published text material have 

been submitted to the Agency for International Development over the years; reports 

on the Science Program's Kano Conference in February, 1965, and the syllubus of 

experimental teaching materi als produced at last summer's science vorkshop at 

Entebbe, as '\-lell as a formal report of 'the workshop, have been submitted to the 

Agency. It is the belief of the memberl5 of the African Education Program's 



, 

planning committee, that the accomplishments of the Science Program would be 

made mo~e effective by the granting of funds to support continuing work over 

the two-year period. 
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II. BACKGROUND OF THE AFRICAN ELEl1E1\1'.l~ARY SCIENCE PROGRAM 

The major concern of the English~.speaking nations in Tropica.l Africa is 

not "'hether they can sustain political independence but ,.,hether they can achieve 

intellectual independence; not ",hether they can become involved with nuclear 

energy and nuclear reactors but ,.,hether the people can be freed from a fatalistic 

attitude towards life. They are l~ss interested in the prospects of manufacturing 

transistors than in the prospects of grow.ing sufficient food. An increase in their 

rate of exports of rare minerals is less important to the~ than a decrease in the 

infant and adult mortality rate (in Sierra Leone eight out of every ten babies 

die before they are one year old). Teaching the people to understand the 

implications of balance-of-payments must ,mit until they learn that typhoid is 

more likely to come from driuking dirty .rater than from a \-litchis spells. 

In August 1960 an International Conference on Science in tilt.. Advar.c~ent 

of New StFttes was held at the \':cizmann Institute at Rehc,voth, Israel, attended by 

sc ientists, educators and goverm~,ent offic ia15 from ar~lund the ",orld. This 

Conference served as a fulcrI.Lr:l between those who believed that the most sophisti­

cated aid in the fOIT," of' cor.:puters and nuclear reactors and the 1 ike, should be 

given to new nations and those who bf.:li(:ved that fUnd8.r:lental assistance in health 

and education and agriculture should come first. 

A physicist at the MassachUSetts Institute of Technology, Dr. Jerrold R. 

Zacharias, found himself in total agre~lent with Dr. Solo~on B. Caulker, the 

Vice Principal of Fourah Bay College, at Freetm-m, Sierra Leone. Both men 

recognized the need to reform the tE:aching of science and mathematics in the 

schools in Africa, and they knew that although outside help "fOuld be needed, the 

process of developing viable forms of educationai assistance must be carried out 

in Africa by men of good will nnd sd.entific achievement uorking cooperatively. 
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Dr. Caulker vTaS killed "Then his plane crashed on the vTay home from the 

Conference; Dr. Zacharias 9 ,,,ho is also the Director for Academic Affairs of ESI, 

returned to the United States determined to pursue Dr. Caulker's suggestion. 

Accordingly, he organized a six-week meeting at Dedham, Massachusetts, in 1961, at 

which a group of forty-eight scholars, representing many disciplines, formally 

brought into being the African Education Program. This meeting=-which came to be 

known as the Endicott House Conferellce--established a plan of action for making 

innovation::; in education in the African schools. Fifteen Africans, from Ghana, 

Nigeria, Sierra Leone, and Uganda, participated. They and the Americans an~ 

representat': ves from the United I~ingdotl d.ecided that reforms should be made in 

mathematics and science and other disciplines, Ilnd that these reforms should 

follow closely techniques recently developed in the United States by collaboration 

of the university scholars and school teachers ivorking \{ith pilot classes under 

experimental conditions, and ;'lith teacher ed' 'Cit.ion an j,ntegral component of the 

proj eets. 

The African l,~athematics Program was the first group of the African 

EducG.tion ProgrlJ.:u to begin ;'Tork, and it has accol~.rlished much since its inception 

five years ago. The matf!rials produced at four successive summer workshops in 

Africa are the ground.Tork for n sequence of wathemut ics textbooks desig1,e<l to 

present in a systematic and logical manner, exciting to Doth students and teachers, 

some of the fundar.ental laatheoatical ideas and skills essential in a modern, 

technologically-based society. The mathcnatics r,laterials are being used in 

experimental classes in schools and teachers' colleges in ten African nations: 

Ethiopia, Ghana, Kenya, Liberia, Malawi, t~ige"ia, Sir:~r8. Leone, Tanzania, Uganda, 

and Zambia. Other nations have expressed. interest in e.dopting these r.laterials 

throughout their school systems; but the::y have been discouraged until the materials 

can be tested and revised and until those nations are pl"epared to offer sound 
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teacher education programs in the use of the materials. Thirty-three textbooks 

have been published in experimental edHions for the primary and secondary schools, 

and teachers' guides and math~aatics textbooks for use in teacher education pro­

grams. Over one hundred thousand textbooks are being tried out in approximately 

six hundred schools in Africa. 

The mathematics vTorkshops, with an average attendance of sixty participants 

each year, and the teacher education institutes, nineteen of which have been held 

over the school year, have demonstrated the style in ,,,hieh improved sciEnce 

instruction for the schools can be developed. Although the reform of science 

instruction is different froLl the \vork in mathematics (and more difficult) the 

science program undoubtedly benefits from the experience of the mathenatics 

program. r.'lathematic s already had a placE: in the African elementary curriculum 

whereas science instruction, beyond per.sl)n111 hygiene nnd nature stud.y, llUS all 

but non-existent. A'.J''1reness of the necu for reform "'us casier to stimulate in 

mathematics than it \-/ould have been in science, and fran this be:;innin[~ recep-

tivity to new ideas has spread. Furthermore, th~ political und occasional 

educational restrictions on cooperation have largely been surmounted by the: 

!":mthematics prograr:ls; thr.; science prog:ran benefits from the '1clo::lplismlent and 

bood will of the mathcnatics program. Tht:.8, the t.i.ming in inauguratinrS '1. science 

program has been fortunate. 

Perhaps the main reason that Dath~natics caoc first in Africa lies in the 

nature of the subject itself; for all its subtlety mathenatics is the easiest 

study to transport into the classroom. Only chalk and blackboard or paper and 

pencil are needed to bring into the classroom a vast body of complex models for 

new ,.fays of looking at numbers t ideas and the world. Insiehts obtained from 

mathematics make more effective use of materials that are representative of the 

'-rorld of science. TheJ;l.,too, the innovations in mathematics instruction in the 
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United States made by several groupss including the School Mathematics Study Group, 

the University of Illinois Arithmetic Pro~lect. the Syracuse University-Webster 

College Madison Project!! and the Stanford Arithmetic Pro;lect, had rea.ched a 

comparatively advanced stage of development II c.nd the experience gathered from 

these efforts could most readily be applied to the African situation. 

Since the mathematics progrwn "TaS initiated g ESl9 s Elementary Science 

Study and other curriculum improvement groups have done much to develop new ways 

of teaching science to young children in the United States. On the urging of 

Africa.n educators "Tho had participa.ted in the Endicott House discussions a.nd 

been impressed with these U.S. development;s, l~e African Elementary Science 

Program was formally organized last February at Kano, Nigeria.. 

After study of African needs by the various representatives from the 

United States, the United Kingdom, and the African nations, j.t "TaS decided to 

hold a summer workshop, at Entebbe. Uganda, to begin intensive develop~ent of new 

science materials for. African primary school children. ~~he printed results of 

this workshop have been suhnitted to the Agency, and although most of the twenty-

seven units developed by the participants bear too close a resemblance to many of 

the units developed by the Elementary Science Study in the United Sta.tes, the 

\vorkshop achieved one of its primary objectives of creating a give-and-take 

atmosphere among the Africans; they ,.ere c\'ole to exchanGe ideas, suggestion5 ~ try 

out materials in local schools, \-Iork with many kinds of materials, study certain 

aspects of biology t physics, mathematics D and chemistry-.·or the earth and life 

and physical sciences--in free discussion (and often argtunent) with able 

scientists from other countries. The \vorkshop "18.8 held under the chairmanship 

of Dr. J. S. Goldstein, professor of physi.cs at Brandeis Univerei ty. Dr. Goldstein 

will direct next summer's workshop at EntE!bbe. his collel:Lgues will include 

professiona.l biologists, physicists, chemists D and physic!ians. 
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Educators from eleven African nations worked with the materials of science 

at the workshop and many are now engaged in trial teaching of the units prepared 

there.. They are also working, along ",ith ESI representatives, on the preparation 

and adaptation of new science units for their particular regions. The Africans 

came from Ghana, Kenya, Liberia, t.1alalvi, Nigeria, Basutoland*, Sierra Leont:!, 

Rhodesia*, Uganda, Tanzania, and Zambia; they colla.borated at the \-lOrkshop \·Tith 

scientists fron. S\-leden, the United Kirgdom, and the United States. A suggestion 

at least of the potentialities of the African Elenentary Science Program was 

revealed by the \-Torkshop; as a way of involving Africans in curriculum research 

and the develop11ent and trial teaching of science materials, the vorkshop vms 

successful; it may be anticipated that in the years ahe~d. first-rate materials 

will be produced, tested and evaluated, revised, and then implemented in the 

schools. 

Although the African Education PrograL'l "ms not forrlUlly ol't;rmiZ0d until 

the vlinter of 1965, several Africans, upon their mm initiative and ",ith the 

advice of individuals at ESI, had begun to develop science units for the schools, 

Horking with simple, inexpensive and availa.ble native ma.terials, such as bt:.!"boo, 

tin cans, mUd, sand, and water, and taking into account th~ enVirOt1.l!lent of the 

child and his teacher. Mnny of these SBrn~ materi~ls are used in the United 

States, of course. 

One of the cent~rs of this activity was at the Institute of Education at 

the University of Nigeria, at Nsukka. The work was directed by Dr. A. Sabs Fafunwa, 

Dean of the Faculty of Education; he was assisted by 1'1!', r·1.B.R. Savage, 11 represen-

tative of ESI' s Elem0ntary Science Study and a former staff L1enber of thE:: Study 

in Watertovm. In one of his reports on his work in elementary sc ience for the 

schools, Dr. Fafumva "Trote: "It S0E.mS to me that if Africa in general and 

*Participation from oosutoland and Rhod€!sia was made poss:tble by private 
foundation support. 



Nigeria in particular is to move fron the Eighteenth Century to join a ,,,orld 

where science has already beco~e a dominant cultur~~, she needs a 

built-in scientific attitude on a mass s~. 0" The exciting vrorld of science 

must be brought within the reach of the avera.ge Nigerian if the gap betvTeen 

Nigeria and the rest of the world is to be shortened and if she is to exchange 

her role as a spectator for that of an ac~or in this scientific world. Indeed, 

flO major industrial revolution can either take place or be sustained, no new 

society can be built or r.laintained in a continent "There the nasses are still held 

down largely by ma.gic and superstition •••• The main lever to be manipulated in 

achieving the built-in scientific attitude that I speak of is the education of 

the very young and the informal education of the adult." 

The African coutinent has a poptllation of 250,000,000 people and school­

age population of 50,000,000 (only a small portion of vrhom attend school); it is 

estimated that eighty pe!' cent of the people and their Jchools are to be found in 

rural areas. Science, as a discipline, is less than forty yef1.rs old in !":lost parts 

of Africa.. African education hElS been described as u race between the teacher 

and the cagician to see who gets the child first. The c~gnitude of the task in 

Africa is as vas ~ as the challenge, but it is not over'fheL':ling. It r:a.y take 

decades for an impact to be L:ade on whole generations; yet the beginnings rr.::de 

now in modest but tlObitious e:ducation progrruns r;:ay provide ~re[!.ter rew-8.rds than 

will r.lore costly programs directed to other ends. The total cost of th0 African 

Education Prograr:l, both r.1uthematics arld science, is a IllicroBcopic fraction of th~ 

totc.l Sur.l of $40 billion givE:n in Arr.erieo.n foreign aid to other nations since the 

end of +~,_ Second World Har. 

The conditions thut SeeJ,i essent:lLl.l for continuation of a successful 

educational assistance program in Africa now are assured. The community of 

American scholars will provide continuing assistance to the programs e In the 
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common market of education, which should not be limited by any boundaries, it is 

heartening to see evidence that a community of Alrican scholars can "lork 

cooperatively among themselves and with those from other nations in the West. The 

_~_?J)~-t:e:~~?_? __ <:)f the llfinistries of Education and of examining groups has now been 

obtained. M~st imp~rtant, that progr~s of significance and integrity can be 

~nitiated, staffed, and accepted, has been demonstrated. References to various 

appended reports, as well as others already submitted to the AGency, show broad 

and sustained participation from African colleges and universities throughout the 

regions "There work is in progress. Any national or rep;j.onnl rivulries ttlut Jnay 

have existed at any time in the past have been subordinated to the needs of the 

programs, and it has proved entirely practical to hold mult.i-national teacher 

training institutes, for instance, as well as the Entebbe and Mombasa \lorkshops. 

This record of success, and the accumulation of sood will, should dir!linish 

skepti.cism that similllr cooperation will be difficult to come by when work on 

other disciplines, including history and the social sciences, is begun. 

The forEgoing summary 8h01)~d not be tnken to r.ean that there has been 

an outpouring of African scholars into C:'ither the science or natheuatics programs. 

The Africans themselves would hasten to point out th:tt Africa cannot surply in 

either nUI:lbers or quality the; l"aathcmaticians and scientists necessary to command 

progrruns of the type now being introduced; non.::theless, the African nations are 

providing aducators with SO!'1E. competencc, e.s many as th,~y can spere, and they are 

prepared to continue their support and to auginent it "'hen possible. lfuile it 

must be rccognized that the r:lajor portion of the 'vTOrk has becn done in Africa, 

with Africans predominant in nuobcr, in both the mathematics and science programs, 

the broader decisions--decisions on direetion, on rate of progress, on selection 

of participants, on the selection of \1ort{shop! and teacher education and science 
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curriculum instructional CE;;:nters--have to a large extent been made by Americans. 

Ev~n so, it now appears feasible that in the nex+, several years, an organization 

or organizations in Africa will be established '-lith ",ise counsel and supporting 

assistance to provide a more act.lve African hand in the guidance and determination 

of the programs. ~~._i!l_troduction of curriculum developme~~ centers, envisaged 
- .:----- -';" ':" .. :." .. ~ ..... --- --,.-.-. . --.-- .. _ ... __ ... . _-_ .... . 

in the proposa1 7 in all the participating nations, will markedly ~~i~g ab0ut the 
. -->--==-~.----.- - '=-,,-~-.- . 

kinds of alliancc~s between scientists, mathematicians and educators ~.n the 

African universities and colleges that would lead to indigenous administrative 

and academic action. 



-12-

III. SCIENCE DEVELOPMENT WORKSHOPS 

Because eou'!ational activities must be designed with the intimate 

cooperation of ta~; nations for which they are planned, !md because this type 

of cooperation cannot be brought into being on demand, the ,.,orkshop approach 

achieves considerably more than curricul\w development alone. The workshops 

held in Africa by the mathem~tics pl~ogram over the past four years, and the 

science workshop held last summer, have endendered understanding and appre-

ciation. The various African nationals p~·ticipating have glimpsed the i~~nse 

benefits to be gained for thei r nations and regions by ,{Orkine cooperatively 

among themselves and with Americar-s. Although this is not the major purpose 

of the workshops, these reRults should not be overloclted; in a real/way, this 

spirt t of cooperation mixed \1i th na.tional pride helps to brine to all the activity 

of the program a sense of immediacy, high purpose, and continuing commitment. 

The science workshop to be held for a six-week period this g·~2r , ti.t 

Dar ii;s Salaam, Tanzania, and the one to 1)0 held in the sumn:er of 1967 will 

accordingly benefit in less tangible but visible ways from t!i.e ea.rlier ones, 

At the first '-lorkshop, the partidpants set out to If"iY guidelines for 

science curricula, designed for Af'rica:l use, and covering the entire school 

period and to prepare and adapt materialsl for experimental use in schools and 

for teacher training. The experimental materia.ls produced have been tried in 

pilot classes, under close supervision, und evaluated, !J.t the "decentralized" 

science centers in Kenya and Eastern Reg:l.on, Nigeria, and a.t other centers. Over 

the past year, it has become evident that much revision must be done on many of 

the units prepared last summer; that add:f.tional units wlll have to be prepared 

reflecting either an omission in the past or fulfilling a unique regional need; that 

attention must be directed toward the problem of teacher education and training; 
,.'-~-----------~.'~---~---------- .. -------------~----

that maj or consideration at the 1966 vTorkshop must be given to developing a 
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teac:hers t guide and basic concept boolt, imparting "r! th .:!lari ty, simplicity, 

and honesty some of the fundamental considerations for an investigative, 

experimental approach to science teaching. The ne,., approach, open-ended and 

inductive, cannot be learned by reading alone, nor can it be taught by rate. 

It demands insight that comes from ",arking ",i th all t,he materials that go into 

a clacsroom, ~ncluding laboratory apparatus that must be inexpensive enough 

fol' a.ll C'.hildren to 0"10 or ha;I1'e ready access to, yet engineered \-li th accuracy 

rold durability. By doins science in this manner, t~e African educators have 

""-
learned first hand exactly what is meant by the improved new curricula and by 

allowing a rich di ve ~,:,si ty of materials to enter a primary school classroom. 

Tbe workshop this coming SUffiIDer should benefit from the experience of the 

previous one, even as the succeeding workshops in mathems.tics have built up Oil 

the experience of the previous ones. 

At the "'orkshop in 1966'i -tl":e primary emphasis ,.'ill be on: 

a) Continuing the uevelovment of science materials en~ learning aids 

first prepared at the 1965 workshop, in lieht of a school 

year's revision, evaluation and experimental teachinr; 

b) To begin work on science materials in areas that were not adequately 

covered in 1965; 

c) To prepare a teachers' Guide, stressinG the concepts, ~oints-of-view, 

and techniques of th~ newer approaches to science teachine in 

the elefJE.ntary schools. African teachers in the primary grades 

who have had expe-riencc with the materials in the classrooms 

during the school year \-,i 11 assist in preparing the guide; 

d) To begin planning the strategles that would enable a large-scale 

teacher training program to get lU1der \{ay at colleges t universities, 

and science curriculum instructional centE~rs; 
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e) To correlate the exper:tencc of the tWO~Xisti~J3~~!l~~ curriculum -- .-- .----.. --- --------._- --

instructional centers with the work in progress and with the 

selection and operation of the proposed additional centers 

to be established following the ,.,orkshop; 

f) To select those;> Africa.n educators and scientists who ,.,ould beat 

provide the direction and leadership of the African Science 

P~ogram in the future, and to give them supplementary and 

selective aid; 

g) To continue the search for and development of evaluative techniques 

that would be valid Iilld would reflect the particuJ.ar African 

situation, with major emphasis on finding sound ways of evaluating 

materials and not necessarily people; evaluation is discussed in 

Section V of this proposal. 

h) To pr~pare for use amonG the partiCipants and other selected teachers 

a body of science materials, including laboratory apparatus, 

visual aids, tests, and written science ur..:i ts, similar in 

structure but more extensive thWl the body of ~~terials produced 

at the 1965 \-lorkshcp; 

The ,.,orkshop to be held in the summer 1961 would concentrate, accordingly, 

on the revision and evaluation of existing materials and development of neW" 

materi als so there c'Juld be enouet science un i ts to enab::'e all the grades in 

the primary school to use to SODlE'. extent an experir..eiltal science curriculum. 

Testing and examination would rcc(-~ive much attention; since adequate tests have 

yet to be devised in the United Stutes that reflect sense and sensibility to 

both teacher s.nd student~ it may ~e premature to state categorically and without 

qualification that adequate and ugeful tests will actually come into being 

by 1967, either in the United States or overseas, in Africa. The roajor problem 
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of teacher training also would receive major attention at this workshop. If 

the experience gained over the past five years in curriculum reform and 1m-

provement in Africa is to be exploited fully and wisely, then means must be 

\ found and strategies developed to recast the undergraduate curriculum of 
. p \ 

~\; \ prospective teachers to guarantee continued curriculum innovation in the schools 

I and to prevent stagnation in the colleges. ~l!e_ fac~~ties of teacher education 

schools in Africa will have to be brought in~~mately into the activities of 
'------ - ". -,," 

con~mpo~ .. ~~ . ~u!l:'i cUlum reform. If curl'iculum Teferm is to have more than a 

temporary impact on ed.ucational prac·dce in Africa s the effort must turn 1n-
" -

creasingly to the faculties of those collee;es ",hese predominant concern is to 

prepare ~eachers. At the 1967 workshop and thereafter, the African Science 

Program will begin to direct its efforts more tOl-lard the immense problem of how 

to train teachers to make the bect use of the science materials. It must be 

recognized that the science centers that are no'" attached to colleges and 

universities are makin[ headway in exactly this direction. This _p!o&ram will 

i .. '~~~mi~_~t .. f s efforts to working with 

f perimental program. 

tea.chers only in the context of the ex-
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IV. CURRICULUU DEVELOPMENT CEHTEUS 

The science program must takE:! a more localized view of problems 

in science education as they are to be found in the separate rerrions of 

Africa. With only trivial reservations, i-;; can be said that mathematics 

in Nigeria is much the same as mathematics in Uganda; but the equivalent 

statement cannot be mac.e for elemen-tary science in all Africa. Biology 
I 

} . 
teac11l.ng in the lower grades must vary as flora and fauna vary. Electro-

static experiments that might enliven physics in dry Kenya ~'lOuld be a 

't>Jaste of the student r s time in the hwnidi.ty of neighboring Tanzania. The 

specific consequences of science education in public health will not 

necessarily have the same weight in different areas. All the science 

materials developed a-c Entebbe, no matter nm>J diversified the viewpoints 

o~ the developers, eannot be expected to travel equally well in all 

nations. The curriclllwTI_developmentccn-ters th~t we '>Jill cooperate with 

in I~:~ of ."tl-le.'p.ar~t-iq:ip~j:~.nK~_f.r:ican nations and ministerial re:::;iolls can ._-_ ..... ---........... -._-- - ~ ... ---._-. .--.-._---

be expected to makeLhe necessary transitions to provide for ap.::>ropritate 

local use and testin~. 

Within the context of this p:cosrram the centers will be con-

cerned with: 

a) The continued development, trial teaching and regional adLpta-

tion of primary science curriculum materials; 

b) In-service training programs for primary school teachers; 

c) Consultation and guidance for science tutors at local primary 

teacher training colleges; 

d) The ~rovision of ~uidance to ministries Of education on 

science syllabus revision. 
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The science centers, based on the planning already done by a 

number of participating countries, will take differEmt forms. Some will 

be university oriented; others will be operated directly by the ministry 

of education. These differences tend to reflect the major source for 

change in the local countries. In some participating countries the con-

cern with primary science is only part of a larger (!oncern with curricu-

lum development in a number of subjects. 

The African Education Program would also provide funds for the 

materials, tools, supplies, resource booles, necessary to carryon experi-

mental design work, and funds for travel :JY the science educator to con-

duct in-service training courses for teachers and teacher training college 

tutors, and to bring in such teachers and tutors to the center for instruc-

tion. ~~_~ __ ~_~~~f!members would concern -themselves with the priorities and 

educational objectives of the host cou.ntry and would work under the 

administrative direction of host country personnel. 

In most of the centers ESI Hill assi~n a science educatqt"- to 

serve as the nucleus for the development work in primary science carried 

on in his rer;ion. In a few centers \oJe DIan to assign an additional one 

or two staff to investigate the extent to which a modest 'team' approach 

will accelerate the production of materials. There is a stron~ conviction 

that, especially during the initial sta:::;es of a center's operation,the 

addi tional manpot\7er will provide a si::;nificant thruBt to the program. 

\ r.~ .. ~£~ ::: ::::::e:i~: ::e: c::
r:::: f i::::::~on T::e::::n:

i

:: :::::M 
I 
!this program will be successful in Africa \'/ill be determined by the 
\ 

: bxtent to which the African ministries will commit i:heir own limited 

}esources of manpower, facilities and funds. 1'0 jato?' "Lh2 Africans 

have been more than willing to press em Wit~l tJAe program on this ~)asis. 
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EVALUATION \ 

Pronouncements of intransigent goals in education are as misleading as 

wrong, for education, by its nature 9 is an experiment, and an incomplete one. 

The measure of success can be read only in profoundly subtle ways: the invisible, 

quiet and delicate balancing of inquiry and understanding that occurs in each 

classroom, between each student and his teacher. No scheme has yet been devised 

that adequately and truly defines the transfer or "mixing" of knowledge and 

insight in the classroom; tests may measure accomplishment at a given period of 

time on a set body of materials; they seldom measure understanding. 

The evaluation of programs of such social action as education or public 

health is controversial. On the one hand, there are those who argue that no 

action of this type should be continued unless it can be proven to be effective. 

On the other hand, there are those who believe that evaluation is both destructive 

of the effort being evaluated nnd impossible to carry out effectively, in any case, 

due to the complex interactions of the fa.ctors involved~ It is liltely that both 

of these views represent extremes, but it is not pa.rticularly useful to say that 

the truth lies somevThere in between unless fairly precise statements can be made 

concerning the t:y-pes of evaluation that a.re effective and those that are not. Some 

of the assumptions underlying these two positions are not fa.ctu~ but are based on 

strong opinions assigning priorities to important human goals. Those who vish to 

have an evaluation of a social action program early in :lts development usually 

assume that a rather restricted goal of the program is the only relevant goal. 

For instance, it is assumed that efforts to teach mathematics to third grade 

children have as their only goal an incrf~ase in the mathematical skills of this 

particular group of children. Those who oppose "evaluation" often see the 

teaching of mathemati~s as a vehicle for accomplishing a wide range of objectives 

which include increasing mathematical skills but which also include developing 
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logical thinking, changing motivation and interest patterns, and so forth. Such 

individuals often think that premature evaluation may interfere with the achieve-

ment of long range goals. 

\~e shall assume here that the primary purpose of an evaluation of teaching 
----,~-.. --,~,~,-~ ----.----,,--~-----.. ----------- -. -_.,----_ . .-...... -,,',,--- ".-.- ""-''''''< 

"-;",I,-."f'.,." .. '."J'_', ~_,,,,,,,,-u..._~.,,,,.~ Y""~""'·-"'-''-''''''",''~j''.ri·'· • ,.,,~.,. -~~~-~-.,' .,." 

methods is to provide simple feedback of information on success or failure to 
"~~.~. _. -~ ••••••• -.~ •••• "-... -- -'-'-'.. '. .. ..... , ........ -... ---- •• , ••• ,. '-' •• ' •• ,- •• " "" ••• -," ._-', _.".-. '", < ,'-' '_'.,.,r ""--~ "--•. :- •..•... "-'- ......... , .. ,. .... ,.:;--, . .-,~ .. o 

tho~_~~y~_Q£i~e; ... ~he curriculULl so that they can try to improve ,,~~~~X_~9~!l:, .. ~f_f.~!:':ts 0 
, _____ .. -'--.-~._'~><~_ ....... ____ .~ ___ .... _ .. _~ ,_._" ,,_,"._. __ ~ ... ,_~. _~'~"_'_~ ,.~_ .• ~_ ........ "' • •. ,._ .• ~ __ .,., •• _ .. ~ .... CZ"-_.<-. •• _-.. ' ... ' .. - - ~ 

With this as a goal, then methodology loses some of its awe-inspiring character. 

A real beginning can be made by a clear separe.tion of' the goals of evaluation from 

those of curriculum development and by recognizing that evaluation is a means to 

an end. We are then likely to interpret evaluation broa.dly to include a number 

of activities: the day-to-dny observation of results by those carrying out the 

teaching program; tbe more systematic observation of results by independent and 

perhaps less biased observers; intuitive evaluations by those with unique training 

or unique opportunities for spotting sPecial aspects of the program; systematic 

experimental studies 'fith controls; and 130 forth. Each of these approaches :.aay 

playa useful role in an evolving curriculum ifhich is modified by a process of 

successive approximations, but each must also be judged with practical conanon 

sense, since each of these approaches in some "ray complements the others. 

Just what is being eva.luated is not 3.hmys clel1.r. In some sense it is 

possible to evaluate almost any ty~e of hwnun activity, but in designing a 

specific evaluation program, there are obvious adva.ntages in being clear. In 

this discussion, we are talking about the evaluation of specific teaching methods 

that are in some way bound to specific subject matter. It is convenient to call 

these "units". We are not evaluating students, teacbers~ school systems, our 

success in recruiting good teachers, our success in developinB motivation in 

teachers, etc. 
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'l.;here are Illany different W'lys in '.fhich the patterns of thinking of the 

uneducated African are incompatible with imaginative scientific thinking. In my 

opinion, the crucial issue is that people 'o1ho rely heavily on "traditional 

explanations for natural events" are not only robbed of the use of more scientific 

explanations; they don't even see that there is a difference in kind between their 

traditional explanations and the scientific ones.,..: This means that even if they 

ma.nage to learn scientific "fa.cts" they do not have the full use of them because 

they ar~ likely to be fitted into traditional views on causality, und they are not 

likely to increase the problem-solving skills of the ind1vidual student. 'Jur 

great scientists may be highly intelli~ent, and they may have a great mass of 

factual knowledge at their command, b1.4t "hat ruake.s them successful is thut the~' 

have by successive steps learned to solve problems posed by nature. They can 

transfer problem-solving techniques from one area. to another. 

It does not seem to be too difficult to find out \oJhethE.r students l.ave 

acquired scientific "facts". It is illuch Llorc difficult ~? __ _ d~.~_~~mi~e Hhethl2r 
- . - --- - _ _ - . __ k •• 

sJ.:;udents he.ve developed new IJroblen-solving skills 8.S (\ result of f'. seri(;s of 

tl::!aching exercises. It is even more difficult to know Hhether students can carry 

over __ :prQ_91_~r.:-solvinB lllethoc.s frorr. OLE task to al.ctller. 
~_--. -.---- - ... --. <- '~' , ., "w • • •• _ ._. 

':Fe need to develop 

evaluation methods that are concerned with this aspect of learning. If people 

believe thl:.!y are intere:sttd in te8.chint"' effective sc icntific problem-solving, yet 

try to evaluate their results by finding out if studallts ~ave acquired facts 

clearly, they are unsure i-That their curriculUlU development ~oals are. 'rhey not 

only don 't get an answer to the question th~y believe they are interested il., they 

also shift the perception of the goal in the millds of everyone concerned. 

An evaluation process may provide useful information and yet interfere in 

some way ,,,ith the realization of broad tell-ching objectives. For instance, an 

evaluation progrrun can antagonize the teaehers or the student~ and in this way 



- 21 -

spoil the very program it is designed to assist. Evaluation often takes time that 

could be spent in other ways; it often requires a somewhat compulsive attitude 

toward record keeping which is not compatible with a spirit of enthusiasm or with 

moment-to-moment flexibility in exploiting chance occurrences in the classroom. 

Because it is easier to evaluate simple skills like r.lemorization of facts than the 

more complex skills of inductive reasoning, evaluation programs sometimes work 

subtly to lead the teacher to prefer those teaching strategies that le~d to easily 

meusureable results, even if these are less iwportant in the long run than those 

that are difficult or impossible to measure. Evaluation programs often employ 

outside teachers 3.nd observers. Such individuuls, even if they are friendly ar!d 

are motivated to assist the teacher, ~ay inhibit the processes of teaching or 

learning. These examples are not listed to discourage evaluating methods of 

teaching. It would be just as easy to describe eva.luation methods tha.t are not in 

conflict with any teaching goals. They are mentioned to emphasize that since 

such conflicts can occur, it is important for those planning or carrying out 

evaluation to be Uivare of this fact and to act to minimize th~ conflict whenever 

possible, and to be aware that evaluatio~ goals ar~ renlly subordinate to the 

teaching goals. 

An evaluation of the effectiveness of a teaching unit is really an experi­

ment of consideru.blc complexity, if we wish to kno'., :It sone level of confidence 

how far we can safely generalize from our conclusions. It is useful to examine 

an analogy, the evaluation of the effectiveness of drugs in treatment of disease. 

Since drugs are given to complex hUI:lan bein[;s, a large nunber of individual 

differences may influence the outcome, namely age, sex, inherited differences, 

previous learning, personality differenees, attitude, a.nd many others. Each of 

these really represents an alternative explanation for results w~ attribute to 

our drug treatoent. The real point of experimental design, in my opinion, is to 
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select the most plausibld alternative explanations that might account for our 

treatment effect and then design studies in which these factors are held constant, 

are varied systematically, or are investigated to determine that they behave in a 

random fashion. Among the most difficult factors to "control" in drug studies are 

those attitudes in both subjects and investigators that can be lumped under the 

heading of suggestibility. Drug studies must be designed to evaluate this type 

of factor. We have a similar problem in evaluating the effectiveness 0f teaching 

methods, with the additional difficulty 'chat one additional group of persons can 

be suggestible--the teachers. All of this suggests that if teaching experiments 

are to be designed 60 carefUlly that we can be very sure which component of the 

total situation is contributing the major component of the alleged treatment 

effect, we must be very thorough indeed in planning an elaborate design. 

Experiments on rats can be carried out by a few well-trained technicians. 

Studies on humau bEdngs require the same or greater training, but it turns out 

that lliany more pwple are often involved as experimenters and many additional 

skills are needed. Humanoeings must be treatl.:!d like human beings. This requires 

that some of th<.! members of the experimental team. be sensitive to human needs and 

skillful in arranging for compliance to simple requests. They must, howevcr p 

also meet the requirements for careful experimental design and careful uniform 

reporting of observations. These skills are not easy to find in the same ind1-

viduals. As a result, teams are often set up. This adds still another require-

ment--an effective team leader. There can now be the difficulty that the team 

may be bigger than the group of people being studied or that at least such a 

largE": team will be a distracting influence. A major quality_ ... ~.~~ . i.~ .. required in 
------~-- ~. -- .- ... -... ---~----- ~- ~ .-.., "' ... ~ -..... --.~ .~~- -..... 

hypothesis is torn to shreds by a systematic team, _--.,--.u. __ -_ .... _ ... ~ ....... ., ..... ,.. .. .... _ ......... , .. .-.>--. _ . .. -...,-----...--...------'--~_...J 
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Research always goes on in a larger social setting. Studies o£ rats crol 

be done out of sight of most people in a laboratory. so that they often do not 

need much evidence of real social approval to be possible. Studies of human 

behavior cannot be hidden and should not be hidden. As a result, any good inves­

tigation ~f hum~n behavior must occur in a social setting that is congenial. It 

is often very difficult to know what the reaction to a study will be until it has 

begun. Pilot studies are often required. to find out whether certain types of 

investigation are feasible. 

The evaluation of a teaching lnethod can be considered as a scientific 

experiment requiring the most sophisticated techniques of design and statistics, 

and highly trained teams of investigators,o.nd a receptive social setting. If 

these requireoents are not met, the result may be at best meanir~less and at 

"fOrst destructive. Systematic investigation should not be abandoned when it is 

difficult, but it should not be begwl if it is iopossible. Instead of beginning 

an investigation that cannot be effective, it might be reusonable to substitute a 

strategy of developing the capacity to invE::stignte; but this effort should be 

kept in scale. The evaluating tail should not wag the teaching dog. 

During the summer of 1965 Dr. Anthony Elite o.ttended the summer workshop 

at Entebbe. Dr. Elite is a psychiatrist interested in the nev and rapidly expan­

ding field of social psychiatry and in the effects of culture and cultural change 

on cognitive processes. lie went as a participant Observer, not as a therapist or 

teacher. His objectives were to enter as fully as possible into the activities of 

the workshop and to develop persol1f'.l friendships with the participants. In this 

role he attempted to discuss evaluation informally, recording in his notes the 

opinions and attitudes of each. He also observed behavior in workshops to see if 

opinions in private and behavior in groups ~lere reasonably consistent. He also 

hoped to observe as mal~ teachers in the classroom as possible to attempt to 
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detect the subtle psychological factors that interfere wi.th the teaching of 

scientific problem-solving by inductive methods. This t\~ned out to be difficult 

because there were only limited opportunities to see typical rural African class-

rooms. It should be stressed that he was not trying to find out whether indi-

viduals held "correct" or "incorrect" opinions. In fact,. he had no pre-conceptions 

of the "right" answers. He merely wished to know what the range and character of 

opinion was. Needless to say~ he vas probably influenced in his personal views 

by the general spirit of the workshop, junt as the other participants were. He 

also hoped to learn from those African pa]~ticipants who had knowledge of local 

conditions what unique difficulties in teaching might be encountered in their 

areas. He did not encourage discussions of evaluation at a technical level. It 

is obvious that this method of obtaining information has its limitations, but it 

does not tend to contaminate the field by telling each participant what opinions 

are expected. This method was ~ble to detect difficulties that would face systeM-

atic evaluation only by picking them up in opinion. No systematic evaluation of 

uni tSwas attempted. 

Opinions on evaluation varied widely among the African participants, much 

as they did among those from the U.S. and the U.K. l~any indiviiiuals felt that 

evaluation of units was premature and would interfere with the enthusiasm of 

teachers in developing and using new units. Other Africans with considerable 

respect for traditional teaching methods were not sure that the new methods of 

teaching were superior to those with which they were familiar and suggested thnt 

some comparisons might be desirable. 

There were marked differences among the participants in their knowledge 

concerning different methods of evaluation. It seems possible to draw the 
- _____ -·-~----~--_ •• ~r _______ _ 

conclusion that few countries could carryon large-scale systematic evaluations 
--~ ----- .. -----.-.. -~---.-.. - ... -.... -.-- .. -- .. ---- .. --.. ,,-.-----.---~-

utilizing rigid experimental designs with their own personnel. 
------.~~~ ... --~-~-~ .... ---.... ---.. --.-.~----~.--.~----.->,,----~--~~"-"'~.--~ 



- 25 -

One problem emerged that might interfere with systematic evaluation of 

units. It was clear that although a large ~umber of studies were done to develop 

science teaching Units, the finished report was not always the most useful product 

of the activity. All of the participants were learning from one another. This 

mutual education will probably continue to be an importa.nt dividend of workshops 

for some time. If units were immediately subjected to critical review and com-

parison with other units, the teachers who developed them might be hurt and might 

tend to participate in invention with less enthusiasm. This conclusion needs to 

be checked by other methods. 

A review of all of the units developed shows that the differences in 

opinion on the goals of curriculum development were reflected in the units them-

selves. It does not se\~i desirable to fi.x on a specific set of goals for these 

units. Early attempts at evaluation might crystalize goals and they might tend to 

be different than they v.""!)u1d be if there v:ere a longer period of experimenting 

with teaching methods. 

( I conclude from this set of observations that it is premature to begin 

j systematic testing of science units being developed for use in African schools, 

{ for three reasons. First, the Africans themselves do not have the experience and 

personnel to carry them out. Second, it is not desirable to have evaluations done 

/ by out 5 iders. Finally, the curriculum development act! vi ty is playing a us eful 

role in encouraging free discussion of teaching methods among both African and 

other participants which might be inhibited by too much insistence on evaluation 

at this time. Instead of beginning immediately to evaluate, it would be more 

desira.ble in the long run to develop the "ca.pa.city to eva.luate" in the groups of 

Africa.n teacher's who will cluster about the new centers. The notion of capacity 

should be interpreted broadly to include a number of things: background knowledge 

of the goals of evaluation and their relation to curriculum development goals; 
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personnel; knowledge of experimental design J and many others. The most important 

of all is that evaluation should be regarded as a tool used in the trial-and-error 

development of teaching instruments and not as a way of finding fault with a 

particular way of doing things. 

The eValuation program is being kept small when compared with the overall 

workshop activity. It consists of three components, 1),11 of which provi~e 

sensible guidelines for research: 

a) Developing the Capacity to Evaluate. 

b) ConductinB Feasibility Studies (to determine whether systematic 

stUdies are possible, whether they are acceptabl ' t o the 

social system in which they are to occur, and 1-1hether they 

could be destructive toward other social goals). 

c) Conducting Pilot Evaluation Studies. 
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VI. PLANNING TH~ PROG~1 

The African Education Program haa special needs that should be taken into 

account in plannine for the next two years. Every program of curriculum develop-

ment is a COID:f·lex one, but the vast problems ahead in Africa offer particular 

challenge, as well as promise. 'The nature of the task can best be understood if 

development. 
'--.... ,....---~"'~ •. -

~he initial phase of research may end ~ith the introduction of new 
_ . _ _ -"'oo: •• __ -=--•• "'~-"""""'-"'-.... <r ......... .....-~.~ ... .,._ .............. ~_o.roo,1'I~'~' '----.l'''':~-'¥ 

ma.terials in the classroom, but the developmental phase does not. end there. New 
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materials demand changes in the pre-service and in-service education of teachers. 

It is unrealistic to schedule rigorously each stage of a research and development 

program, with specific goals and target dates. Preparation of new materials and 
/i 

d:~.: :~~~~~~.~.".~!_._~ __ ~!:g.&nun_.t..o.--tr.a;i..n--teachers ... Jt~;L~!? e .J!h~_~ ~-.. z.t1~ ~.~ ~.~_ ~~~~B.Y._.~.~~~._ ~3) ~=.~ in . ~;<j!.~ 
proceed simultaneously, even though testing and feedbaclt may call for maj<.lr 

revisions of the materials before they can go into the classroom. 

Without maximum flexibility, a research and development program 1n 

education could fail to take advantage of unexpected opportunities. The pro-

cedures that are to be followed during the next two years can be outlinea-- as 

they have been, with the increasing inter-action between the curriculum devel~pment 

work at the workshops and the testing, evaluation, and development of these 

materials through the regional curriculum development centers-- but some of the 
------_.-.~#'_ .... _ __.,....~ __ ~~ .... _.~-. ________ ._...;.e.~ ........ i<Ol~ 

turning points must be spelled out in the direction and progress of the program. 

It is anti cipated that thel'e will be at least another tllree year's of activity 
.... ------

along the lines indicated in th~s Pitoposul. The development of new course 
~ --~-.--....... - -"--""'" -
materials in science, the education and - t~ra!ning of teachers, and the evaluation of 

the materials will continue to be the major concern of the African Elementary 

Science Program. 
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APPENDIX A. 

PLANNING COI'llI1ITTEE - AFRICAN ELEMENTARY SCIENCE PROGRlWI 

ALDRICH, Mr. James L., E:ducational Services Incorporated 

AHOKOYA, Dr. S. Oluwole, Federal Advisor, Ninistr-y of Ed.ucation, Lagos, Nigeria 

BENJA.I\1IN, Mr. Theo (Ted), Devlitt Clinton High School, New York (formerly Science 
Centre, NairoL 'o.11ya) 

BRADLEY, Mr. Hugh P, Educational Services Incorporated 

FAFUNV1A, Dr. A. Br..bs, Harden College of Education, University of Nigeria, 
Hsukka, Eastern Reg:lon, Nigeria 

GITAU, lIr. John 11t Assistant Chief Education Officer, Ministry of Education, 
Nairobi, Kenya 

GOLDSTEIN, Dr. Jack S., Brandeis Univer6ity 

HA\,T}:(INS, Dr. David At University of Colorado 

a~v~INS, Mrs. Frances L, Educational Services Incorporated 

K.-\SS, Dr. Ed'vard P.:, Channing Laboratory, Boston City Hospital 

:CHOOK Dr. Max, Harvard University 

LEWIS, Prof ,L. John, Institute of Educat:Lon, University of London 

lli1'-i.RTIN, Prof. Hilli8J11 Ted, l'jassachusE;tts Institute of Technology 

Ml<:RRICK, 1.11'. Paul D., Webster College 

MITCHELL, Dr. Neal B., i-iarvard Uni versi ty 

t/iORIGON, Dr. Robert S, Cornell University 

MORRlSOi'~, Dr. Philip, ;'if:J.ssf .. chusetts Institute of 'I'echnoloe;y 

SEALEY, 1>11'. Leonard C.H., Lcicestcrshire .cducntior: COIllJ:dttee, Engl1lIld 

TliELEJAi.fE, i-1r. T. Sohl, University of !Jasutoland, Bechuanala.nd Protectorate and 
Swaz il ::wd, BGsutola.ud 

ZACHARIAS, Dr. Jerrold R., !·!assachusetts Institute of 'rE:chnology, Chairman. 

ABUBAKAR, Dr. lya Ahmadu Bello UniverBity, Zaria, Nigeria 

ACQUAYE, Mr. J.F.K. Department of Education, University of Ghana, Legon, Ghana. 
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AGIOBU-W1MER, l~r. R.S.G., Federal :i'fi.inistry of Education (Broadcasting and 
Science), Lagos, Nigeria 

CHlM, Mr. Clement 0., Ministry of Education, Enugu, Nigeria 

COLE, 1.r1r. E. T. 

rOLE, Mr. Hagnus 

Ministry of Education, New Ellgland, Freetown, Sierra 
Leone 
J:Tjala University College, Njala, Sierra Leone 

FAFUHWA, Dean A. Ba'bs, Faculty of Education, University of Nigeria, Nsukka, 
Nigeria 

FATIHEHIN, Hr. J.O. Principal, Ransome-l~uti College, Hoor Plantation, Ibadan, 
Nigeria 

FERRON, Dr. Oscar Department of Education, Ahlue.du Bello University, Zaria, 
Nigeria. 

GILBERT, ~rr. P.G.S., Depart~ent of Education, University Colleg~ of Rhodesia and 
Nyasaland, Salisbury, Rhodesia 

GITAU, dr. John H. Chief Inspector of Schools, Ministry of Education, Nairobi, 
l:enya 

GOLDSTEIN, Dr. Jack S. Astrophysics Institute, Brandeis University, Welt ham , 
0assachusetts, U.S.A. 

HAWKINS, i1rs. Frances :.. Element.ary Science Study }'ield Representative, 511 
lvIOU .ltain View, Boulder, Colorado, U. S. A. 

HYDER, Dr. Eohamed Depart::1ent of Zoology, The University College, rJairobi, 
I:enya 

JONES, Mr. R.L. La Bone SecondarJr School, Osu, .c·.cera, Ghana 

KJiNYENDA, Mr. Pear son E. DOT'lasi Teachers' College, Domasi, Malawi 

I(ASS, Dr. Edward II. Director, Chann:Lng Laboratory, Boston City nospital, Boston, 
!/laSS£!'cLlllsetts, U. S .A. 

KINUNDA, Mr. :'1ichael, Senior i0athcr.1E',tics 8: Science Inspector, InspE:ctora.te Unit, 
Hi:1istry of Education, Dar es Salaam, Tanzania 

L~WIS, Il/Ir. Jefferson, Departr:lent of :C:du.cation, Honrovia, Liberio. 

LEHIS, Prof. L. John, University of London InstitutE: of Education, Halet Street, 
LonCi::m, Enr:lt,p d 

LIVERIViORI!;, Dr. Arthur :-1., Dcp'J.ty Director of f.ducation, American Association for 
the hJvancement of SciE:nce, ~ashington D •• C., U.S.A. 

MARTH!, Prof. {·l. T. Depe,rtr:!::nt of l":atherr.atics, !1assachusetts lnsti tute of 
'!'echnology, Cf.:.i:.bridge, Massachusetts, U.S .A. 

i4EJABI, f>~r. J .0. Senior In::;pe c~+, 0r of Secondary Gch.)ols, ~!inistry of Edu.catioJ;l,. 
i~c.duna, Ii iced '1. 

MERRICK, Mr. Paul D. Department c f : ,ioloe.;y, ':Tebst.:!l' College, vlebster Groves, 
~'!issouri, U.S.A. 

tULL3, Mr. J.H.L. Deputy Chief Education Officer, l1inistry of Education, 
Accra, Ghana. 

MITCHELL, Dr. neal E. Associate Professor, Department of Architecture, Harvard 
University, Ccm~ridge, Massachusetts, U.S.A. 

MODU, Mr. Christopher, Deputy Re[istrar, \.'est African Examinations Council, 
Accra, Chana 

HORISON, Dr. Hobert S., Division of Biological Sciences, Cornell University, 
Ithaca, New lork, U.S.A. 

HORRISON, Dr. Philip, Department of Physics, Cornell University, Ithaca, New York, 
U.S.A. (l/f.I.T.) 
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Bede Department of Pl{).nt/Soil Science, University of Nigeria, 
Nsukka, Nigeria 

J. Ishmael, Senior Science Inspector, Ministry of Education, 
Nairobi, Kenya 

ivlalcolm, Boehe Hill College, Limbe, ~1alawi 

Gardner, Department of Psychiatric Research, l"Iassachusetts General 
Hospital, Boston, Massachusetts, U.S.A. 

Hendy, Awo-Omamrna Education ProJect, A,.,o-Omruilma, Orlu District, 
Nigeria 

SCHOLES, Mr. Robert, Nairobi Science Teaching Centre, Na.irobi, Kenya 

SEALEY, Mr. Leonard C.W., Education Department, Grey Friars, Leicester, 
England 

SHRIGLEY, Mr. Robert L., US/AID, K:mo Teachers' College, Kana, liigeria 

SI·.'iITH, Mr. Alex W., Inspector of Schools, Ministry of Education, Kampala, 
Ugo.nda 

SOFOLAHAN, Hr. J.A.O., Ministry of Education Inspectorate Division, Ibadan 
Nigeria 

SMART, ~.tr. R. J., Inspector of Science, Nini:3try of Bducation, Kaduna, 
Nigeria 

SPRINGER, Dr. Hugh W., Director, Institute of Education, University of the West 
IndieS, i'!ona, Kingston, ~Tamaica 

TAYLOR, Prof. Andrew, Dean, Faculty of Educ.:t.tion, University of J:badan. Ibadan, 
Nigeria 

THELEJANE, Mr. T. Sohl, Department of Zoology, Univ~rsity of Basutol3.nd, Bechua.n'l­
land Pro'Lcctorut~ &. S1-T8.zilund, 1.j2,.;,eru, Ras1.ltoland 

WAKAl··.iA, Dr. W.T. Lecturer, Depurtmer.t of Cher.:istry, Univ ~~rsity of IH:;eria, 
~Tsukka., Nigeria 

HALTON, Dr. I;Jilli8lll U., Associat~ ProfE.:ssor Phy;.:dcs, ';;cbster Collece, St. Louis, 
f'.liss01.lri , U.S. f •• 

HI.8TNEDGE, Mr. E.R. OrbanizE:!' - !l'uffi21d Junior Lcie:ncE. Tead,ing Project, Granthau, 
Lincolnsidrc) "::ngland 

l·Ti:.STON, Dr. \-1illiDID, Emeritus h'c:f'~s[jor, Hr.rvcrd University, C2~llbridge, 

MassacLus~tt~, U.S.A. 
WILSON, tvlr. Henry D., Departnl::1t of Education, ;';onrov:;'p., Liberin 

ZACPJJUAS, Prof. Jerrold n., r!l::::·rr~l'1cnt of Physics) ;'1nssachusetts 1ns1..i tute of 
Tecnnolc({y, C ~ .:)')r idge, t'iassncnusetts, U. S .A.. 

ENTEBBE, UGANDA, \olORKSHOP P/,n'l'ICIPANTS - JULY/AUGUST, 1965 

AGIOBU-KEI·llvlER, R.S.G., Fede:1.~al i"Ur~.str;y of gducG.tion (Broadcasting aud Science), 
LaGos, Nigeri3.. 

ANASTAS IOU , Clifford, :r.'aculty of E,':ucation, University of British ColUmbia, 
Vancouve;.·, Ce.:lG.da 

ANASTASIOU, Joan (Mrs.) c/o FucuJty of Education, University of British Columbia, 
Vancouver, Ccnada 

AYANNUSI, Lydia, St. Paul's School, Breadfruit, Lagos, Nigeria. 
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BJORKMAN, Lars-Erik, Jaktstigen 12, Ostersund, Sweden 

BOYE, E. AdJei, r.,a Bone Secondary School, ChristianlJorg, Ghana 

BROWSE, William J.B., Education Department, Leicestershire Education Committee, 
Grey Friars, Leicester, England 

BURWASH, Nathaniel C., E.S.I. Design Laboratory, Watertown, Massachusetts, 
U.S.A. 

CANNON, G, Harry, University College, Dar es Salaam, Tanzani!l. 

CARLISLE, Robert W., Stranmillis College» Belfast, N. Ir.eland 

CHADWICK, B.T., The British Council, Dugbe, Ibadan, Nigeria 

CHIRA, Clement O. Ministry of Education, Owerri, E. Nigeria 

COLE, N.H. Ayodele, Njala University College, Njala, Sierra Leone 

EGUBE, S.O. Ministry of Education, Benin-City, Nigeria 

ELITE, Anthony, Massachusetts General Hospital, Boston, Massachusetts, 
U.S.A. 

FAF'UNWA, A. Babs Dean, Institute of Education, University of Nigeria, 
Nsukka, Nigeria 

FRIESEN, Henry L. Nairobi Science Centre, Nairobi, Kenya 

GABBIDON, E.J. Prince of ~lales School, Freetown, Sierra Leone 

GODV1YI.L, Bede E. Government Secondary Technical School, T3.kora.di, Ghana 

GOLDSTEIN, Jacl\. S., Astrophysics Institute, Brandeis University, \lalthom, 
Massachusetts, U.S.A. (v!orkshop Chairma,n) 

HALLIlffiN, Frank. Nairobi Science Centre, Nairobi, Kenya 

HAv~INS, David L. Elementary Science ~dvisory Center, University of Colorado, 
Boulder, Colorado, U.S.A. 

HA\01KINS, Frances (l'4rs.) Elementary Scienee Study Representative, 511 Mountain 
View, l3oulder, Colorado, U.S.A. 

HONEY, Joan Y.D. nairobi Teachlng Centre, Nairobi, Kenya 

HO\VELL, Gareth British Council, 59 New Oxford St., London H.C.I., England 

JUDSOn, Madison E. Elementary Science Study, E.S.I., \1[l.tertown 

KANYEND~, Pearson M., Domasi Teachers' College, Domasi, Mala.wi 

KASIRYE, Dominic. 

KIYAO, Raphael 

LAWUO, Zabdiel E. 

LEITMAN, Allan. 

LEl'lIS, Jefferson 

St. Henry's College, Kitovu, Masaka, Uganda 
(Now: 2123 Locust St. Omaha., Nebraslta, U.S.A - Omaha University) 
St. Francis College, Pugu, Dar es t>alaam, Tanzania 

Harangu Teachers I College, Moshi, rranzania 

Elementary Science Study, E. S. I., \vatertown 

Department of Education, Monrovia, Liberia 
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MARGULIS, T. N. Depnrtm~nt of Chemistry, Brandeis University, Walthgm, 
Massachusetts, U.S.A. 

MAXlMON, Leonard C., National Bureau of Standards, Washington D.C. 
U.S.A. 

MOHAMMED, MaitOL1a Kwalli Prima.ry School, c/o Rural llater Supply, Kano, 
N. Nigeria 

MOLIFE, Percy P. Provincial Education Office, Causeway, Salisbury, 
Rhodesia 

MUHTARU, Muhammed Ministry of Education, Kaduna, Nigeria 

MUSUKWA, Andrew B. Halcolm Moffat Teacher 'llraining College, F.B. Serenja, 
Zambia 

NTAMILA, M.S. University College, Dar es Salaam, Tanzania 

OKIGBO, Bede University of Nigeria, Nsukka, Nigeria 

OSIYALE, Akindele o. 209 williams St., Ithaca, New York, U.S.A. (Cornell 
University) 

PATEL, Popat-Lal Department of Physics, ~iassachusetts Institute of Technology, 
Cambridge, Massachusetts, U.S.A. 

PEARCE, Dennis H. Canon Apol0 T.T.C., Fort Portal, Uganda 

POULSOM, Clifford Ministry of Education, Lusaka, Z~bia 

S.'\MBO, George A. Loudon Teacher Training College, Embungwcni, Malawi 

SAVAGE, H.B.R. University of Nigerio., Nsukka, Nigeria 

SENNOGA, G.W. llinistry of Education, Kampala, t;g~r,da 

SOFOLARllli, J.Il.O. Ministry of Education, Ib~),dun, Nigeria 

TAYLOR, Richard, East African Veterinary Research Organization, ttugaga, 
~~enya. 

THELEJANE, T. Sohl Depurtrlent of Zoology, University of Basutoland, Bcchuann.land 
Protectorate & Swaziland, iviaseru, Basutoland 

WAKfuvffi, W.T. D~partment of Chemistry, Univ~rsity of Nigeria, Nsukka, 
Nigeria. 

WARD, Theodora Instructor, Science :K1ucation, 'l'eacher's College, University 
of Liberia, I.Ionrovia, Liberia 

WARREN, William S. Nairobi Science Teaching CeJtre, Nairobi,Kenya 

WOOLMAN, M. Kenneth Makerere University College, Kampala, Uganda 

YOLOYE, E. Atunde Depur.tment of Education, University of Ibadnn, Ibadan, 
Nigeria. 



GHANA 

APPENDIX B. 

SCIENCE CENTER DEVELOPMElfr PLANS 

Discussions held with the Ghanaian Ministry of Education and representatives 

of the University College of Science Education, Cape Coast, in the summer of 

1965 revealed that a decision has been reached to establish a Science Centre 

at the University. Ghana has pledged a graduate science teacher and an 

elementary science teacher to the Centre, and the University has agreed to 

second one of its lecturers. ESI is currently recruiting a qualified 

science innovator. 

KENYA 

The Primary Science Centre in Kenya is already well established in Nairobi 

as part of the Curriculum Development Centre of the Ministry of Education. 

An ESI appointed Science Innovator D filr. l-lm. S. Harren, has been worldng at 

the Centre since September 1965. An active program of unit development and 

teacher training is currently under way (see Appendix C). 

LIBERIA 

A decision has been reached to proceed with plans for the Liberian Science 

Centre. Government and University representatives have met and decided that 

the Centre ,",ould come under the aegis of the Depa.rtment of Education with 

support from the University, which has already been pledged. ESI is 

awaiting official word from Dr. Doris Banks-Henries of the Department of 

Education before proceeding with recruitment of science innovator. 
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NALAHI 

A visit by Messrs. Aldrich and Robins of ESI in November, 1965, revealed 

tllat plans are well along for establishment of a Science Centre at the 

Domasi Teacher Training College near Zomba. The Malawian science innovator 

has been identified and facilities are being made available. ESI has a 

skilled science innovator available to take up as~ignment in Malawi. 

Official acceptance of offer is expected momentarily. 

NIGERIA 

Eastern Region 

ESI has a science innovator, Mr. t.-!.B.R. Savage, currently located at the 

Science Centre at the University of Nigeria, Nsukka. Work is progressing 

on local adaptation of Entebbe units and other materials. 

i'>1id-vlest Region 

ESI has a qualified innovator avcilable for assignment to the f1inistry 

Science Centre planned at Benin City. Plans for the deVelopment of the 

Centre are well alone and the Ministry appears to have made the necessary 

commitment of resources. Official c.cceptance of ESI's offer of help is 

a,vaited. 

'~stern Region, Northern Region and Federal District 

Plans for establishment of centers in these three regions nre still in early 

stages of development. 

SIERRA LEONE 

Word has Just been received that plans have been completed and approved for a 

new Science Curriculum Development Centre to be located at the University of 

Njala. ESI is proceeding with recruitment of suitable innovator. Assurances 

have been received that significant local talent will be devoted to the' 

centre. 
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TANZANIA 

The Ministry of Education has recently notified ESI of its acceptance of 

ESIs proposed Innovator, Dr. Eugene Godfredsen. Dr. Godfredsen's credentials 

have just been fO!".'!arded to vlashington fo',' AID approval. The Science Centre 

in Tanzania will be organized under the Institute of 1ducation located at 

the University College of Dar es Salaam. Fa.cilities will be available by 

the summer of 1966 and it is expected that Dr. Godfredsen will be on the 

job by September 1, 1966. 

UGANDA 

A visit to Kampala in November 1965 by Messrs. l.ldrich and Robins revealed 

that although there seemed to be a genera.l agreelLent that a Scienc( Centre 

was desirable, no decisions or re~l planning had been done. A preliMinary 

Science Centre plan had only just heen submitted for consideration. It is 

possible that the Institute of Education may beco!:le the guiding authority 

for the Ugandan Centre when it beco!!'les a reality. 

Z.M-iEIA 

A meeting with 1-1inistry of Education officials in LUflalm in NovcmbH 

revt::aled real interest in a Zambian ScienCe Centre. J\n appropriate phyniclll 

location appeared to be a major probl'~m o.lthou3h Lusaka WE'.S mentioned by most 

F\,S the logical loc'1tion. The Centre \ofill in all probability be operated under 

direct Ministry supervision. ZSI has a qualified innovator for posting to 

Zambia but no official acceptance has been rec:!ived. 

2/13/66 
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APPEnDIX C. 

CURRICULUM DEVELOPMENT CENTRE (SCIENCE SECTION) 
P.O. BOX 30231 
NAIROBI, KENYA 

PROJECT PLAN 1966 - PRIMARY SCIENCE TRIJ\L SCHOOLS 

In order to gain a better evaluation of the nevI prinary science materials both 

textual and physical, that are being developed at the Curriculum Development Centre, 

it is necessary to run trial classes in a limited nUNber of schools. The infor-

mation gained from the teachers and the students will be invaluable in helping to 

determine how these materials should he revised before receiving wider distribution. 

The following is the projected plan to accoL1plish this objecttve. This trial 

teaching will be on an experimenta.l basis and Hone of the hat(;rials will be widely 

distributed until all concerned in the educntion system have had en opportunity to 

assess their value. 

I. Primary Schools 

It is necessary to select twelve schools, six from the Kle.mbu District and 

six from the Nairobi City Council District in ordt'r to obtain Il representative 

sample of schools for these experimental trial classes. Each of the three persons 

assigned to the Primary Science Section of' the Curriculun Develcpment Centre lIill 

work wlth four of these schools. In order to Llinimize the disruption in ea.ch 

ochool, the trial classes will include two standards from each school. Trial 

classes will be run in Standards IV through VII. ;~ diversity of schools should be 

selected 60 that the evaluation will be oore meaningful in terms of the Kenya 

school system. A~ong the twelve schools selected there should be: rural and urban 

schools. NPA and Non-NPA schools. la.rGe and small schools, single stream schools 

and multiple stream. In general it would be best to select schools that have not 

had experimental programs in the past. 
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II. Primary Science Materials 

The materials that "Till be tried will follo,., the content as set forth in the 

syllabus. The major difference between these materials and the present materials 

will be the approach to teaching the topic. Rather than relating facts of science 

the approach will be to have the students work through simple experiments using 

homemade equipnent. The students will then learn the process of science through 

solving the problems presented in these experiments. The teacher's role will be 

to act as a guide rather than a conveyor of facts. The following topics will be 

used for the trial classes: (topic names are taken from present syllabus): 

1. Behaviour of local plants and animals. 

2. Properties of liquids. 

3. Properties of air and other CODmon gases. 

4. Height, size and volullle of objects with an et1phasis on balancing 

for comparison. 

5. Study of local soils and the variables required to increase 

productivity - agricultural base. 

6. Stady of mechanics. 

7. Study of heat. 

8. Study of ""eather. 

9. Study of light. 

10. Study of rocks and soils. 

These trial classes will he designed to enhance rather than detract from the 

preparation for KPE. However, the rnuin objective will be to teach the students how 

to think rather than me~orize facts. 

The materials brought int.o the classes for the trial teaching will be composed 

of things like bottles, tin cans, matches!) water, boxes, simpl~ balances, etc. 
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This material will be paid for by the Curriculum Development Centre and TNill be 

left at the schools ~t the termination of the trial teaching. The latter will be 

done in hope that the teachers will continue to use this "Homemade" equipment. 

III. Procedure 

Each of the three people assigned to the prirJary science section will spend 

on the average half a day per week in each school working with +wo standards. In 

some instances the person from the Centre will teach the class, in other instances 

the regular class teacher will teach the class and in others they will jointly 

teach the class. In addition there will be monthly ll1eetings attended by the teacherE 

from th0 trial classes and the primary science personnel to discuss the material 

being used in the trial cle,sses and to construct simple equiprJent for use in the 

classroom. The transportation to and from these meetings "'ill be paid by the 

Curriculum Developlilent Centre. lJ.'he teachers who participc.te in the trial classes 

will have to be released half a day per month to attend in-service meetings at the 

Centre. The personnel from the primary science section will work in the schools 

during the regularly schecluled clanscs so as to keer tj'le interference with the 

regular schedule to a minlllUl'f}. 

The information gained from these trb.l classes frou both the teachers and 

the stuclents will be used to revise the :::n.terials so that th~y "Till be more suitable 

to the local situr..tion. The trial teaching "Till be c ~:..rried out durine the first 

term. 

IV. Progress Reports 

A progress report will be submitted to the Director of the Curriculum 

Development Centre with copies to the Chief Education Officer, Nairobi City 

Council and the County Education Officer, Kiambu District, at the end of the term. 

This report vrill contain a proposal for f\lrther tria.l teaching during the second 

and third terms, 
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Y. Additional Activities 

The personnel from the Primary Science Se~tion will be working on other 
I 

projects to aid in the development of primary science materials as follows: 

1. Each member of the primary science staff will be trial teaching 

materiels in one of the Teacher Training Colleges. 

2. Orientation sessions on the new approach to science will be held for 

the other Teacher Training Colleges. 

3. Science Tutors from the Teacher Training Colleges that attended the 

December Seminar held at the Curriculum Developuent Centre will 

conduct trial classes in their areas using the sUQe materials that 

'-rill be used in the aforementioned schools. The information obtained 

from these trial classes will also be used in revising the materials. 

CDC 
27th January, 1966. 
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APPENDIX D. 

SUMMARY BUDGET 

African Elementary Science Program 

July 1, 1966 - June 30, 1968 

Summary 7/1/66-6/30/67 7/1/67-6/30/68 

Administration 

Science Centers 

Horkshops 

Overhead 

Total 

Total Two-.year Program Cost 

Less: 

1. 1/18/66 requested reallocation of 
current contract funds to cover 1966 
vlorkshop commitments 

2. Program costs funded under existing 
contract for period 7/1/66 - 7/30/66 

Total Ret Two-year Program Cost 

$ 
113,020 

337,250 

218,798 

47,046 

--

716,114 

$ 
102,020 

482,500 

210,226 

67,715 

862,461 

~)1,578,575 

62,200 

16,536 

$1,499,839 
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':ftOgram. Direction &. Administration 

St.aff 

Project Director 

Secretary 

Clerical assistance 

Staf'f' Travel 

Project Director (2 Africa visits/year) 

Recruitment travel 

~~anning Coramittee 

Chairman @ $lOO/day 

Consultant fees @ $lOO/day 

Overseas Trayel 

Local Travel 

Subsistence & meeting facilities ~ $22/day 

Materials & Services 

Telephone & cable 

Reproduction & mailinG, office supplies 

Printing 

Total Program Direction & Administration 

7/1166 .to 
6/30/67 

$ 
16,000* 

6,000* 

3,000 

5,000 

2,000 

5,200* 

4,000* 

19,000 

1,500 

1,320 

5,000* 

5,000* 

40,000 

113,020 

*Approximately 8% of figures shown funded under present contract. 

7/1/~'r ,to 
6/30/68' .. 

$ 
17,000 

6,500 

5,000 

5,000 

2,500 

5,200 

4,000 

19,000 

1,500 

1,320 

5,000 

10,000 

20,000 

102,020 
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Science Centers 

Science Educators 

Salary $15,000 9 (14) 

Pre-service training expense 

Travel: family & personal effects 7 (7) 

Local Transport $4,000 9 (12) 

Allowances $5,OOO/yr 9 (14) 

Fringe Benefits ave . 15% 

Services 

Consultants $50/day x 30 days x 9 (12) 

Equipment services $3,000/yr 9 (12) 

Labor $1,000/yr 9 (12) 

Teacher Training : materials & services 
$1,000 x 9 (12) 

Total Science Center Costs 

7/1/66 to 
6/30/67 

$ 
135,000* 

7,500 

35,000 

36,000-:t 

45,000* 

20,250* 

13,500* 

27,000* 

9,ooot} 

9,000 

~337,250 

*Approximate1y 5 ;;~ of figures shovT!:: funded under exbti ng contract 

7/1/67 to 
6/30/68 

$ 
210,000 

10,000 

35,000 

48,000 

70,000 

31,500 

18,000 

36,000 

1:2,000 

12,000 

$482, ~;OO 

Note: Nur:lberfj in parenthes i s indicate figures app11ca.1Jle t o '07- '6d program , 
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Afri.can Science \'lorkshops 

Staff salaries 

Workshop Administrator (7 v1eeks) $ 300 

Administrative Assistant (7 weeks) $150 

3 secretaries 7 weeks $125 

Clerical hire 8 man weeks $100 

Local workshop & Lab. labor, Drivers, Artists 

Fringe Benefits ave. 15% 

Stipends 

20 U.S. & U.K. participants ave. @ $400 x 6 weeks 

35 African participants @ $130 for 6 weeks 

Consultants 40 days @ $50 

Local teachers 6 x $5/day x 30 

Travel 

20 U.S. & U.K. participants @ $1,300 (1~) 

35 African participants $700 

2 U.S. Science Center Personnel $700 (14) 

5 Staff $1,200 

Per Diem costs 25 x $15 x 4 

35 x $15 x 2 

Room and Board 

62 Participants & Staff x $16/day 52 for 1·4 days 

10 for 49 days 

Misc. meals - official visits & part-time participants 

Meeting room & \vork Shop Rental 

Materials & Services (cont'd) 

1966 

$ 
2,100 

1,050 

2,625 

800 

3,500 

1,525 

48,000* 

27,300* 

2,000 

900 

26,000 

24,500 

1,400 

6,000 

1,500 

1,050 

36,608* 

7,840 

1,200 

2,000 

1967 

$ 
2,100 

1,050 

2,625 

800 

2,900 

1,525 

36,000 

27,300 

2,000 

19,)00 

24,500 

9,800 

6,000 

1,200 

1,050 

38,016 

7,840 

800 

2,000 
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1966 1.967 

Materials & Services 
$ $ 

Stationery, duplicating & office supplies & services 1,900 1,900 

Printing 3,100 3,100 

Equipment & film rental & purchase 1,200 1,200 

Visa, passport & inoculation fees 1,000 900 

Medical expenses 700 700 

Freight charges 3,500 3,000 

Local transport 5,000 5,000 

Reference & text books 1,300 700 

Telephone, cable & postage 700 700 

Lab materials, wood & other Hork shop suvplies 2,500 2,500 

Total vlorkshop Expense $218,798 $206,706 

*Approximatp.ly 55% of items indicated to be covered by rea.llocation of 
funds under existing contract. 

Note: Numbers in liarenthes:Ls indicate figures applicable to '67-'68 program. 

2164-66 
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INTRODUCTION 

This proposal seeks the sum of $969,785 for a two year extension of 

the African Primary Scienca Program, July 1, 1969 to June 30, 1971. It is 

expected that this requested extension will permit essential completion of 

the research and development and pre-implementational components of the 

program. 

A portfolio of materials, varied in scientific subject matter, and 

suited to the age range of primary school children will have been prepared 

in form suitable for inclusion in the curricula. Development and trial 

use of techniques and materials appropriate for teacher training in science, 

both pre- and in-service, will have taken place. Emphasis will have b~en 

directed toward the development of the human resourc~s ",i thin program countries 

necessary for both future materials development and the carrying of these de­

velopments into the schools. Relevant experience geined by the progr.am since its 

inception relative to the complex operational problems to be fac~d will have 

been crystallized in a manner usable by those carrying on the work within each 

country. 

This multi-dimensional science currL-:\llum revision effort is intended 

to assist participating countries in becoming as self-sustaining as possible 

by mid-l97l. If necessary. further extel'nal aid for implementational efforts 

beyond that date would be sought by the various governments involved on the 

basis of plans developed in consultation with program personnel. 
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PROGRAM HISTORY 

Two preceding proposals, involving initiation and extensions of the 

program, have outlined in detail the history of EDC's African Education 

Program, of which this primary science work is part. Discussion here will 

be limited, therefore, to a summary of important deyelopments over the P9.st 

seven years which have influenced programming. 

African Education Program 

The activities outlined in this proposal are based upon the experience 

of the African Education Program dating from its inception in 1961. In 

September 1961 a conference of African and American educators and scientists, 

now known as t~e Endicott House Conference, wa3 held to examine the needs and 

priorities for education in English speaking tropical Africa. The work of this 

conference has proved to be a milestone in efforts 'Co improve the quality of 

education in that part of the world. The ideas of Africans were widely soli­

cited, giving real credence to the priorities thus established. The fidelity 

with which developrr.ents of the African Education Progre.m have followed those 

initial recommendations testifies to their validity, as proved over time and 

under changing conditions. 

African Mathematics Program 

At the Endicott House Conference the decision was reached to begin with 

a program for introducing new math~ltics into Africa. Tha subject matter was 

seen to have constancy over the eleven constituent countries, making feasible a 
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multi-national effort. Furthermore, the development of modern mathematics 

in the United States was well advanced, providing valuable experience upon 

which to capitalise. 

The African Hathematics Program haF Tl18.de remarkable progress. Se~ies 

of texts for stud~nts and teachers for. primary and secondary schools and the 

teacher training' colleges have been pr.epared and revised, based on wide trial 

experience in African s~hools. Numerous institutes and workscops have been 

held for the training of teachers and teacher trainers. Conside~~~l~ progress 

has been made in the development of cadres of mathematicians and ma.thematics 

educators to carryon the task of implementation. Above all, a commitment to 

introduce modern mathematics into the primary and secondary schools has been 

made by a number of participating countries. 

African Primary Science Progr~ 

The African Primary Science Program (APSP),fiTst organized at a planning 

conference held in Kano, Northern Nigeria in 1965, was the second of wh~t was 

visualized at Endicott House as five discreet parts of an overall African 

Education Program. Experience derived from the Hnthematlcs Program convinced 

planners that the accent of work in science should be at the primary school 

level; it would provide a more manageable task; it recognized that primary 

education was terminal for a high proportion of Afriean children; and, most 

practically, the primary school curric:ula were not subject to the same type 

of external examination system as the seconda~ scbools and were consequently 

seen to have greater . potential for 'innovation. 

However, a different format of program operation was clearly called 

for. The subject matter of sci~nQe w()uld not be the same throughout Africa 
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as environmental factors differ cor.s i de rab ly • Tl. e breadth of science 

learning possibilities necessitates the selection from myriad possi4-

bilities areas o~studY considered most relevan~ to each country and its 

educational priorities. 

To accomplish this localization, the! need for a mechanism within 

each participating country was seen. The establisl~ent of Science Centers 

was encouraged with program assistance~ not as arms of EDC but as local 

institutions responsive to local directiun and, in the main, staffed by local 

personnel. Such Centers were seen as the beginning points for the con-

tinued develupment of local capabilities and the institutionalization of 

curriculum development as a dynamic process. 

As African nations develop, as science knowledge advances, and as the 

quali ty of teaching improves. continued revitali zation of the science cUr­

ricula is a necessity if the rigidity of past colonial education is to 

be avcided. Materials developed now reflect only the present readiness 

of students and teachers for new classroom experiences as nurtured)by con­

ventional schooling. It is reasonable to assume that more challenging ma­

terials will be required as the horizons of new students are widened in 

their early schooling. 

Experience over three years has borne out the wisdom of this primary 

school concentration. Ministries of Educat~on have been under particularly 

sev~re pressure to expand school facilities. However, with the secondary 

schools hard put to assimilate more than a small fraction of primary school 

leavers, Africa has been forced to rethink its primary school education ob­

jectives in terms of those ever increasing numbers of children for whom a 

maximum of seven years will constitute total exposure to formal education. 
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What can be done realistically during those primary school year~ 

to acquaint students sufficiently with the world around them, and to 

enable them to cope effectively with it? How can the ever present 

fatalistic attitude toward life be ere.dicated and citizens be helped 

to gain the understanding that they do, in fact, have the power to influ­

ence their own futures? Above all, how can children be encouraged to 

continue learning throughout their lives. Science, tn t.his context is 

seen as learning to learn, learning to understand and to cope with the 

environment and make meaningful the world around, with a developing 

sense of personal control. 
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PROGRAM PHILOSOPHY 

There is now recognition that the Program is a curriculum development 

program directing its involvement to the whole of the educational enterprise. 

New mater-ials are a means rather tharl an end. They are the vehicle for 

achieving far reaching changes in the total school environment. Coppera­

tive techP..ical assistance can provide the tools to do the job - in the form 

of new material", - and help in the creation of new institutions and provide 

a co~text for the growth of local expertise, but the harnessing of these 

tools to effect change can only be done by individuals in the countries 

involved. 

The Program conceives curriculwn development to be a dynamic forca. 

Tr.e purpose of new materials is not 1;0 supplant old curriculum but to convey 

the point that education is truly a creative undertaking which depends upon 

mutual development of teachers and students alike; to suggest the creation 

of profitable mutual learning situations for teachers and students. The 

measure of the success of the first portfolio of materials is the extent 

to which their depth and richness carl be ex~20ited in creative ways by 

students and teachers working togethE,r. There is no right way to use the 

materiE.'.ls; there are many right ways, as varied as the teachers themselves. 

Imbedded in this idea is the concept of the teacher as a curriculum 

developer. The danger inherent in the curriculum development institution 

idea is that it implies that materials can be created independent of the 

classroom and transmitted to teacher!1 as the new curriculum without re­

quiring the interaction and creativity of every classroom teacher. Curri­

culum development institutions are rf!cognized as only one, albeit an important, 
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source of new ideas for classroom exploration which can engage children 

and teacher in meaningful learning. Some possible impacts of the learning outcomes 

are outlined by Dr. F .0. Okediji, Ibadan Uni versi ty.1 

Possible Implications for the Individual, Community and Society 

1 

Individual 

1. Ability to concep­
tualize and discover 
problems; creativity; 
an inquisitive mind 
even when clear-cut 
goals are not yet 
given; capacity to 
define new problems 
that establish new 
needs and goals for 
action 

2. 

3. 

4. 

Thinking logic'3.11y 
(model construction) 

Self-reliance and 
desire to reach 
excellence 

Recepti vity to 
ready-made concepts 
and infurmation, and 
better means to at­
tain already given 
and accepted goals 

5. Career opportunities 
in agriculture, medi­
cal technology, teach­
ing of science, indus­
trial and commercial 
occupations, game man­
agement, etc. 

2 

Community 

1. Making of local 
entrepreneurs 

3 

Society 

1. Manpower needs 
fulfilled in in­
dustry, education, 
technological or­
ganization, com­
merce, goverr~ent, 
etc. 

2. iv1aking uf conmlU- 2. Char1ges in t:1e 
value system of 
the society-less 
emphasis placed 
on tradition 

nity leaders 
activating com-
munity initiative 
in the manufactllre 
of locally-made 
scientific equip- 3. Improving the 

standard of li r -

ing of the soc~ety 
in general 

ment 

3. Improving the stan­
dard of living of 
the people in the ~. Efficient allocation 

of resources; and 
also more efficient 
utilization of local 
resources 

community 

5. More efficient oper­
ation of public 
bureaucracies 

1. Evaluation Programme, A.P.S.P. by E.A. Yoloye. P.ll; e~tracted from a 
pap'.!r by F.O. Okediji, Nairobi Ev'aluation l·feeting Report, Vol. It 
Attachmp.nt V. 
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To achieve. or be~in to look for ways to accomplish such changes. 

the attitudes and skills of teachers must be based on an approach to 

children usi.ng materials which ,have the following characteristics: 

1. The focus of str.ly should be the concrete phenomena themselves 

e.g. plants, animals, stones, liquids, star's, shadows, etc. First hand 

experience with materials is essential. 

The phenomena of the natural and man-made world are complex. They 

have different significance for different people. Telling ahout them 

does not carry all their complexities and fascination. Nor does "telling 

about" them alone allow opportunities for chiLi.ren to develop ability 

and confidence in finding out for themselves. 

2. The materials selected should capture and hold the attention and interest 

of children 

In some cases, the ~aterials may be sufficient in themselves to 

suggest things to do. In some cases, questions and suggestions from 

the teacher are necessary to reveal interesU ng possibilities which the 

children may not have thought of themselves. In some cases alternatives 

should be available for children with clivergent interests. 

3. The materials should reveal that there is not always one right answer. 

This can be at a variety of levels. At one level, children may 

arri ve at different ansvrers to the same question and all the answers 

may be equally acceptable. At another level, the teacher often will 

not be able to answer questions that arise, and there is no other . way 

to find out in the classroom except by carrying out an investigation. 

At another level, questions may arise to which no one can find an an­

swer, and, to which, indeed, no one in the world yet knows the answer. 
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4. Materials should allow opportur.ities for a variety of different ways 

to find out - some patient watching, some resourceful tool making, 

some clever experimental design, some sudden insight, some constant 

repetition, some imaginative guessing, S0rr,_ tight logical thinkin~, 

some trying at a tentative idea, some frustration, some recourse to 

other people, books, radio, film, etc. 

5. The classroom experiences should lead to social interaction among 

children - where they develop a common body of experience; accept 

and respect other points of view; attempt to substantiate their own 

points of view; cooperate to solve problems tog~ther. 

6. To a large extent, the materials should be simple and familiar - so 

the children's experiences outside school are met here in a fresh 

way. This in itself may develop the aHareness that the children can 

continue their investigations on their OHn in everything they do. 

More directly, some materials may take the form of setting out to Hork 

on a problem that comes from outside school such as health, care of 

food, cooking. 

It is not infrequently argued that the learning embodied in this type 

of science teaching is not sufficient~y utilitarian for present day Africa. 

The argument continues that the most lJractical kind of education at thb 

particular point in time would involye the imparting of information and 

skills to help child!"en cope wi th thE~ immediate and pressing problems with 

which they are faced in their environment. An understanding of practical 

farming skills and of the importance of clean water and adequate sewage 

disposal to health are then seen as l)eing of primary imp(lrtance. 

vlhy then accent logical thinking? The answer j,B a complex one so 

imp()rtant to a real and sustained breakthrough in African educatioll .. A 
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fundamental goal of African education is to provide permanent literacy. 

But literacy, it is felt, is seen to have an ~'1lpo;rtant dimension beyond 

the basic ability to understand and to communicate with other humans. It 

is a qualitatively different kind of Hteracy whi( h involves an in-depth 

understanding of the world around. It is this kind of thinking literacy 

which enables individuals to cope effectively with environmental problems, 

particularly new and diffe~ent ones. 

It is the ability to cope with the new and different ,,;hich is so vital 

for new citizens of developing nations df the world. It is the ability 

to transfer learning from one situation to another which will be all im­

portant in a rapidly developing and changing society. Just as the program 

looks for favorable operation of the multiplier effect in its programming. 

so it also should be with the learning which takes place in the clnssrC'l)m. 

It is important , given the limited amount of exposure to formal schooling 

for most children, that the skills and attitudes acquired will serve use­

fully in a variety of situations, not just the one context in which they 

wel'~ originally learned. It is multiple purpose learning rather than single 

purpose learning which is demanded by Africa today. 

This is noe to argue that these two positions are mutually exclusive. 

Indeed they are not. There is eV;3ry reason to select topics for teaching 

science which have an obvious relevance to the world in which African chil­

dren live w1d which deal with important problems which they will confront. 

In this wa:y the development of cognHi ve skills can find an anchor in reality. 

And further, the specific learniug of scientific information which is an 

important and nl;.>,tural fallout from Eluch study can indeed form the basis 

for understanding and solving immediate problems. Unit topics have been 

chosen with this point in mind. Su(!h units as ~.!. Chicks, and Mosqultoea 

are but a few obvious examples. The program does taketllepotdtton.~ how':; 
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ever, that to limit science learning opportuniti~s to those materials which 

pass a test of practical utility would be to stunt the very growth of li­

teracy which the program seeks so ardently to promote. 

The potential to help people live more meaningful lives in a predomi­

nately rural Africa has encouraged Ministries of Edu.caton there to place 

empha.sis on science in the schools. There seems little doubt that mF'terials 

for the classroom generated by and through this program will find their 

way into the curriculum of countries of East, West and Central Africa. 

Commitment to introduce or change the science curriculum has already been 

made in such widely divergent areas as Sierra Leone, Tanzania and Malawi -

to name only three. 
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FUTURE OF PROGRAM 

Thera is a strong commitment to this change, to transform a system 

of education widely recogni~ed as inadequate for modern day Africa. This 

desire for something wiquely "African" is linked with developing na.tional 

aspirations. The desire for change is in some measure politically inspire~ 

!his can be most helpful in providing a supporting ambience for sociel ~hange 

in education. since I ~uch change is only part of widdr social, economic and 

political transformations. 

General perception of the prevailing education systc~ as something 

foreign and imposed rather than indigenous provides a force to reorient 

that which presently exists. There is also recognition of th~ significant 

parallel between the philosophy ingrRined in the APSP and the indigenous 

African education. This was imbedded deeply in the culture of many tribes 

before colonization, and developed out of basic needs identified over the 

centuries. This program does not seek a return to tribal education, but 

is attempting to reinstitute a basic underpLming of r~levance as the fC'tilda­

tion for a system of education for 20th centW'y Africa. It strives also 

to build the capacity and flex\bility within Africa to enable ed~cation 

to adapt more easily to the future. 

Hum:m Resources 

The accent on human development underlines a basic program belief that 

it is investment in peopl,. - curriculum developers. teacher trainers, adminis-
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trative officialr of the Ministries of Education and teachers themselves -

that is truly important. 

Since inc:eption. the program has encouraged the appointment and de­

velopment of counterparts for program science educators stat,ioned in Africa: 

this e ;[fort has been successful thus far. However' , it has become apparent 

t}'\at the counter pa.r t i dea falls short of what is req'IJ.ired for the total 

task. Now that materials development is seen as only part, of a larger pro­

ject, to effect change , it is evident that exposuJ:'e to the materials develop­

ment aspect alone is insufficient to develop the necessary in-country im­

plementational skills. 

It is now apparent that a new kind of sociological expertise embodied 

in a cadre of people knowle~geable about the program end its objectives is 

required before change can be visible in the schools. These must be local 

people intimately familiar with the "ecology" of local educe.tion and attuned 

to nuances and subtleties beyond the range of expatriate ability to comprehend. 

l. Foundation proposal is now outstanding which seeks to explore the 

possibili ties of developing innovational teams in each country where imple­

mentation is a possibility of the near future. Innovational training is in­

tended to provide a range of experience with implementation e {forts in several 

different contexts which could be used in addressing the problem in different 

parts of Africa. This will require extensive conSUltation with ~linistries 

of Education in each country to select appropriate lndlviduals and to determine 

the types of experiences and training most sui table for the develooment of 

;,nnovations,l te B.IJlS. 
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To recognize that dependence on local innovatio~l . capacity to carry 

forward new methods of science 'teaching into the schools of Africa is 

necessary is to recognize also that the pace of implementation may be 

slower and the methods different from thoBe which ~ight have been chosen 

by the program. However, the posture of this program now felt to be most 

appropriate dictates that any involvement which inhibits or detracts from 

the dsvelopment of local ini tiati ve :ts not in the best interest of this 

conception of aid. 

Teacher Training 

Occurring simultaneously with the development of a cadre of personnel 

with the potential to see curriculum in this dynamic mode, is the identi­

fication of need to seek manpower resources to effect change in the atti­

tudes, skills and a.bilities cf teachers already in schools and in the pro­

ces~ of training. The program has addressed itself to this researching of 

possibilities in both the pre-service and in-service training of teachers. 

It is in tea~her training ,,-here the multiplier effect is greatest t that 

attention must be directed. There is a need to know how to help teachers 

change their attitudes and classroom methods as well as to knml what reSOUl'ces 

are necessary to carry the process through effectively. 

It is logical to assume that materials intended to convey a new philo­

sophy of science education cannot be fully capitalized upon, nor their po­

tential adequately seen, in conventional teacher training programs. Teachers 

in training seem to do better in handling new science materials if exposed 

to these materials in new and unconventional ways which interrelate their 

own personal learning and their teaching experience. New ideas on how this 

might be done will be aggressively pursued over the next two years, centering 
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around two basic, but frequently overlooked fundamentals: 

1) ~1eaningful development of teacher training techniques and materials 

must take place with the active participation of both st '\dents and teachers. 

The consideration of teacher training can not be pursued profitably in meet­

ings of experts gathered to discuss the subject in a vacuum. Since the 

problem and its resolution revolves around the utilization and development 

of people, it is essential that these people be actively involved in all 

developments. Only in this way can both the possibilites and limitations 

of new app~oaches be explored anequately. Working in on-going innovative 

teacher trai.ling situations is viewed as the most profitable program commit­

ment. 

2) Teachers must develop a new perception of their own roles. They must 

be helped to see themselves as active participants both in the development 

of the materials they will be using in the classroom, and in the learning 

which takes place there. Teachers must be helped to understand that it is 

as important for children to formulate questions whi ch stimUlate independent 

investigation as to know answers. 

A program objective is to develop and test, in the months ahead, se­

veral ideas for organizing and conducting teacher training acti vi ties appro­

priate to the materials generating fram this progrrun. These ideas are ex­

pected to take root out of several teacher training workshops planned for 

the 6pring of 1969 in institutions now engaged in the training of primary 

school teachers, and concerned with contemporary science education. 
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These workshops will depend on "the use of the faculty and student body 

of the institution in ~uestion, augmented by a small number of outside re­

source people. There is strong conviction that involving teachers actively 

and deeply in the processes of materials development and childrens' learning -

in a real sense ei vine the teacher a "piece of the action" - wi 11 bring about 

a deeper understanding of the role of the teacher. 'reachers must learn to 

conceive of themselves as integral parts of the "curriculum development" 

network. This seems to dictate the heaviest emph8.sis on teachers in train~ 

ing - first because there is more time &ld opportunity to build up this 

concept, and secondly, stUdent teachers WOuld be less likely to have ac­

quired ingrained ideas of teaching in a more conventional fr~~ework. 

This is a difficult task, as teachers in training will have been 

conditioned by the teaching to which they themselves have been subj,'?cted. 

This new role will demand of the teacher a measure of creativity and sen­

sitivity rarely called upon before. Teachers will need to learn to cope 

with uncertainty and the incompleteness of their o~~ understanding of science. 

"I don't know. Let's see how we can find out together" would better replace 

the "Let's get back to the subject at hand." It is obvious that the develop­

ment of this concept of the teaching role will take time and diligence. 

I'1aterials Development 

One beginning point of any curriculum effort in science for the pri­

mary schools is the creation of new materials for the classroom Which will 

convey the philosophy of the program through a variety of content matter. 

Materials development work must focus on problems of relevance to African 
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children in their daily lives, and must represent the priority concerns 

of t~~ governments involved. Subject areas such as agriculture, public 

health, environmental education, must be stressed, but at the same time 

it would be a disservice to limit the scope of scientific inquiry only to 

these areas of primarily national concern. It is important to convey to 

children and teachers alike that fascinating and profitable scientific 

exploration possibilities abourld in the commonplace. A variety of content 

areas can best convey the true richness of science. 

The program's portfolio of materials "Till use the unit as its basic bund­

ing block: a unit is seen as the basic "stuff" out of which scientific 

inquiry evolves. Each covers an area of science of interest to children, 

as proven through an intensive program of t rial testing in schools. Each 

unit is developed as an array of possibilities for profitable exploration, 

and is intended a6 the basis for further development by each teacher through 

actual cl~sroom use. 

Units will vary in method of treatment in the classroom. Some can be 

pursued over a contiguous ulock of time; others, particularly in biology, 

may involve only short period of observation daily or weekly over a more 

extended period. Still others may require only ~ery brief treatment amd 

are seen to be most valuable in aiding a teacher to acqUire the necessary 

confidenca to continue further \ori th other materials. 

1he production of such a portfolio of scien~c materials (see Appendix C) 

will become the building blocks for science curricula. The materials 

can be used across the age spread of the primary school and each country 

will be able to select materials appropriate to its needs. Seventy 

Uijits are envisaged at this time as being necessary to provide materials for 

all primary levels. Thin would make available approximately ten units fcr 'oach 



- 18 -

year of the primary school. This does not infer that the materials them­

selves are more than examples of what can be produced for use in curriculum 

building but given below is the basis of how such a curriculum could be built. 

The materials fall naturally into two distinct groups, those for lower 

elementary and those for upper elementary grades. The lower elementary ma­

terials are less structured and are geared to the operational stages as 

defined by Piaget. The upper elementary materials put emphasis on the 

concrete operation with materials and are more demanding both in terms of 

skills and abilities, mani~ulative and cognitive. 

The resolution of thinking on this has developed from a crude analysis 

of content to a much more sophisticated look at what was being asked of 

both teachers and pupils. 1be analysis technique provides the resolutIon 

to show the relationship between various units. Appendix A is a draft mono­

graph of possible curriculum structures using program materials. 

It is anticipated that by July 1, 1969, approximately fifty units will 

have been prepared for availability by Fall 1~)69, developed from ideas genera­

ted at program workshops.held in the summers of 1965, 1966 and 1967 and at 

Science Centers. Continued accent on materials development will be required 

to reach the desired number by the tir.1e of anticipated phase-out in mid 1971. 

Personnel selected for the next phase of the program will be chosen, in part, 

for their ability to continue this work. 

If materials development were directed toward unit development alone, 

its one dimensional character would undoubtedly fall short of recognizing 

the full scope of the problem. As a parallel, considerable attent~on will 

be devoted to continuing work on a "Children's Scie'ace Reader" series. 

These brief books are designed to increase children's exposure to science 

beyond their classroom experience. It is expected that they will be avail-

able through schools to share and discuss with parents and siblings in the 
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home. Content matter will stress possibilities best suited to independent 

study. 

other Areas of Materials Development 

Developm~nt of simple and inexpensive equipment to be used in conjunc­

tion with the activities proposed in the various unit materials is required. 

Equipment design has depe~ned largely upon the use of matelials readi1y 

available to the rural primary school - wood, stones, water, earth, etc. 

Obviously, beyond the natural resources available for science learning cer­

tain other materials are needed. It is the program's intent to look at the 

nature of this additional equipment and to perceive the minimum necessary 

to promote adequate learning in science fully taking into account present 

financial realities of African nations. 

Need is seen as well for other supporting materials, possibly includ­

ing some with self-teaching aspects. Of course, the basic teacher's guides 

for the various units are supportive in that they assist teachers in proGram­

ming their lessons. However, beyond the materials and suggestions supplied 

it is hoped that teachers will expand into new areas following the interests 

of the pupils. 

In this aspect of development, careful consideration'vould be given to 

possible uses for self-learning and semi-programmed materials that might 

serve as additional resources for teachers. To this end the following pre­

liminary suggestions are made. The program would: 

1) Look at the possibilities of providing teacher readers which help them 

to learn some of the content of science, that rely not solely on reading but 

on participation in practical experimentation as individuals. Suggestions 

have already been made that before using a unit teachers should try out some 

of the experimental work. Into these new materials would be worked some of 

the background science that the teachers need. 
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2) Take some of the unit materials already produced and restructure 

them into work cards. These essentially are cards detailing the variety 

of experiments that can be done in one field of science which can be dis­

tributed by the teacher to pupils. They are an aid to the organization 

of classrooms and pupils. A sample ,mrk card unit will be produced para­

lelQing the unit on the human body. The unit and the work cards will com­

plement each other. 

3) Explore in depth the possibilities for self-guided learning at the 

training college level. Here there are a whole spectrum of possibilities 

that can be examined. Specific consideration will be given to 8 rom film 

loops, short 16 mm films, film strips, self programmed texts (one such 

text on Pendulums is in preparation), tape recordines with slides and 

particularly to the possible use of mass media, both TV and radio, for 

pre-service and in-service training of teachers. These aids would be 

aimed at providing the teacher with relevant background information as 

well as involving the teacher in experiment and observation in order to 

develop the basic approach advocated for the classroom. The teachers 

will thus learn as later they will teach. 

4) In the area of formative evaluation, tools which would help the 

teacher analyze his own classroom performance are seen to have great po­

tential value. Work is already being undertaken in this connection. 
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Crystallization of Experience 

The focus of the APSP continues to move towards the development of 

in-country capacity to carry out broad educational change. To capitalize 

fully on program experience since 1965, the desirability of crystallizing 

"know-how" relative to a variety of operational problems is clearly seen. 

This exercise can best be characterized as "closing the feed-back loop". 

Detailed and valuable operationa~ experience has been gained in such ar~as 

as carrying on the materials development task; ,Torking effectively with 

teachers in the classroom; involving administrative people from the Hini­

stries of Education and other bodies actively and productively in the in­

novative process; handling conflicting demands within the culture for science 

materials; and capitalizing on other outside resources to further develop­

ment work. 

It is expected that this wealth of progrrun experience prepa~':)d in mono­

graph form will contribute to the thinking of personnel involved in planning 

and working in implementation. 

Planning for Implementation 

Changing an educational system with thousand of teachers is a job that 

is a continuum once begun. A wide spectrum of understanding must be accepted 

as inevitable from the outset. 

Several countries, now active program participants, may not find it 

possible to marshal the necessary resources to carry science education 

speedily forward into the schools. This fact is probably inevitable when­

ever termination of external assistance is considered t and ways must be found 

to respond to these particular problems~ 'llle program could perhaps be of real 

service in helping to plan for continuation of the w()rk calling upon other 
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external sources of assistance. The opportunity to involve other external 

agencies such as UNESCO, UNICEF and the U. S. Peace Corps should be fully 

explored in this connection and indeeu groundwork is alrea~y being laid. 

Evaluation 

1be development of the evaluation program lays heavy emphasis on the 

procedures which better allow the achievement of the program goals. It 

also begins to define the long term effects of an approach to learning 

which lays stress on individual initiative and discovery. 

The evaluation program looks at three aspects: 

1. The assessment of the approaches to teacher training both in-service 

and pre-service. 

2. The assessment of the materials as to their effectiveness in class­

rooms as aids to change in teacher behavior. 

3. The assessment of the individual child. Here it is hoped it will be 

possible to look for and establish the acquisition of skills, abilities, 

and attitudes as outlined in the program philosophy. 

Particular emphasis will be placed on aspect 1, the assessment of 

tea(;11~r training techniques. With the increasingly important role seen 

for the teacher in the ultimate success of the program, it is important to 

know the efficacy of various kinds of training. Knowledge of this type 

would be of help to Ministries of Education and foreign assistance organi­

zations in planning implementation efforts. In the development of the future 

work plans for the various science centers outlined in the section that fol­

lOWS, special attention was given to the opport.unities for carrying on dif­

ferent kinds of teacher training methods which might then be assessed syste­

matically. Future planning reflects a delicate balance of in-country plans 
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for teacher education and program research needs. 

A prelind.nary finding with respect to teacher education is 

aJ.ready evider.t in the planning of both this program and of the 

Ministries of Education in several countries. It is revealed in 

the heavbr than usual emphasis 011 pre-service as opposed to in­

service education for teachers. Early experience in program coun~ 

tries clearly suggests that concentrated training of teachers-in­

trbiniTlg at the training colleges offers the best possibilities for 

changed classroom behavior. 

A full time evaluator is now working in Africa, in cooperation 

with Dr. E. A. Yoloye, the evaluation co-ordinator, developing pro­

cedures and priorities, and gatherine data based on the 'rlork done 

at the conferences at Akosombo, Ghana, 1967, and Nairobi, Kenya, 

1968. 

Within this context of the evaluation program, the need is seen 

to assist in the development of an African cadre of evaluators. In 

this we will not only be involved in the evaluation of this particu­

lar progr~t but will be initiating a search for new ways to approach 

evaluation of other new curricula. 
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Country by Country Programming 

With the need for gathering the necessary tools and resources to carry 

forward toward implementation over the next two yea~st internal programming 

becomes critical. As APSP moves rapidly to achieve the convergence of 

materials development, teacher training expertise, and local capacity to 

carry forward implementation, it is intended that program resources, particu-

larly people,be deployed in a manner which would maximize opportunity for 

convergence. Specific criteria for the location of science educators for 

the next two years will be: 

1. Identification of the countries .There APSP can best complete t he 

Research and Development activities outlined above. 

2. Identification of countries where commitment to bring new science 

education materials and methods into the schools has been demonstra-

ted by the host government. 

3. Identification of countries where EDC presence is vital to continued 

progress. 

4. Identification of countries where EDC can recruit or continue 

capable people. 

A fitting together of the various requisite pieces suggests a carefully 

structured framework for carrying forward the final developmental stage, 

country by country. 

Ghana 

Accent here will be on pre-s~rvice training but with a specific look 

at how Ghana's resources, both in trained people and financ~ can be 

capitalized upon. The viability and usefulness of sub-centers to broaden 

the geographical impact of teacher training activities, and to pro-
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vide for continuing and varied input of new and revised materials for train­

ing college curricula would be explored. Ghana is an :i.mportant m.;del to 

explore because of the comparatively large number and variety of teacher 

training institutions as compared with other cou~tries and the higher pro­

portion of local as opposed to expatriate staff at these institutions. It 

is planned t:bat two program science educators would continue in Ghana, one 

for the full t 1fo-year period and the second for 1 1/2 years. 

Kenya 

Past ~xperience in Kenya has been geared to look at the effect:; of 

building up an increased number of expatriate staff to view the effects 

on materials production, school iT!1plementation, etc. Now that these roles 

have been taken over by a significant number of Kenyans working in Primary 

school science, there wi 11 be a redl1ction in APSP • staff. However, it 

will be important to continue a program presence in Kenya to provide con­

tact for feeding into a relatively large effort materials from other centers 

and to permit feedback to other centers on the use of program rr.ateria1s in 

Kenya. 

Continued ~resence in Kenya will also enable the program generally to 

profit from the unique resources available in Kenya, the education program 

of the Kenya National Parks. the work of the African Wildlife Leadership 

Foundation and the National ~luseum specifically. Coordinated work with 

these bodies will be of great value in developing materials for environmental 

education. There is well recognized need for such materials for all of Africa 

which cannot be adequately met through other centers. 

Malawi 

APSP involvement of one person would continue in Malawi for a period 

not to exceed one year. This is in accordance with a schedule agreed upon 
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with the Malawi Ministry of Education, subject, of course, to continued 

USAID financing. 

Malawi experience is particularly valuable because: 

1. Froblem of preparing for implementation is more manageable 

due to relatively small size of total problem and conseque~t 

ease ill taking prerequisite steps for ifll91ementation. 

2. A significant program of materials has been developed for use 

in Malawian schools, and a schedule for a pattern of i~plementa~ 

tion has been drawn ~p. Initially this has taken the form cf 

the training of a grc'lp of students who are now working in 

demonstrl":tion schools atta.ched to teacher training colleges. 

It is envisaged now that the Teacher Trliining College tutors 

and area inspectors have been brought together irl a course, they 

can function as a te8Jn to further impleme;YJt the Program. \{ider 

scale implementation is planned. 

3. It permits an oPP0rtunity to interrelate the perceived need for 

agriculture and science curricula in primELrY schools. APGP ma­

terials will fall into both areas and attempt to interrelate 

what are at present separate subjects. 

4. Wi thdr8.wal in 1970 will enable r~alawi to test effectiveness of 

input provided by other external sid such as U.S. Peace Corps 

and UNICEF in carrying on program of change in conjunction with 

local personnel. Both organizations ore deeply involved in 

primary science at the moment. 
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Nigeria., 

Nigeria is unique in the Program, in that local personnel are carrying 

out all operations. Financial support is provided 'through the program, but 

additional assistance is felt to be necessary. APSP would be interested 

in supporting an additional Science Educator in Lagos t preferably an African. 

Efforts have been made to inter-relate APSP with c,)o~erative development 

work in Lagos and the Western State, usinr-: the resources of the Uni versi ties 

of Lagos, Ibadan, and Ife. 

In Lailos at this time, both development work anti implementation are 

planned. Ten experimental schools have been designated and are currently 

preparing and reviewing materials in classrOOl~ trials, \·lhen Ilvai2.able, 

these materials will be ir.1plerr:ented into trial schools - the speed of this 

to be determined by the Lagos State f~inist:rJ of Educa'tion. 

A Science Adviser has been anpointed to Hork in schools t and there is 

active cooperation with La[os University staff at the University based 

curriculum development center. 

Sierra Leone 

The program proposes to continue one of its staff merr:bers at the Science 

Curriculum Development Center at Nj ala University for one year beyond July 1, 

1969. Accent of activity here would be on: 

1. Development of in-service teacher training scherr:es operated 

through the Center and its t,vo sub-centers. The sub-centers 

in particular are important since they are staffed without 

program help and valuable information can be gained on the 

capacity of local nationals to carry fort-Tard the progra.m. 

2. Testing feasibility of utilizing resources at H.jala as a re-
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gional facility servicing Liberia and perhaps other Hest 

African countries as well. 

3. Heavy involvement of in-service teachers in preparation and 

modification of science materials. 

Tanzania 

Two program science educators would continue in 'l'anzania for the full 

two year period to mid-l97l. The main thrust here would be on work at the 

Teacher Training Colleges, developin g new materials for traininr pre-service 

teachers and trying several models of teacher training that may have broader 

applicabiE ty across the program. 'l'hElse models would investigate such vari­

ables as the content of training colle ge science courses and the integrati on 

of teaching practice with new science materials. EnVisaged is the building 

up of strategies for wider implementation involving teacher training colleges 

and the cooperation of teachers in training and in- service teachers in the 

communi ty. 

Uganda 

A two year APSP input in curriculum development at l·jakerere Uni-

ver~ity will be completed in December 1969. 'This continues to provide .,al­

uable information on the feasibility of preparing ne\! materials and for ' 

change in school curricula generated at a base outside the ~-linistrJ' of 

Education. The continuation of such an effort would be dependent on the 

Ministry of Education's development of a plan to change the present science 

curriculum to incorporate, in part, APSP approaches and the commitment 

of additional financial and personnel support to further ~he work. 
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If the ab~ve plan were adopted. i~ would seem that Progrmn personnel 

authorization required to complete the research and development component 

of the program would look as follows: 

1/1/69 7/1/69 1/1/70 7/1/70 1/1/71 7/1/71 

GHANA 2 2 2 1 1 0 

KENYA 4 1 1 1 1 ~ 

MALAWI 1 1 1 0 0 0 

NIGERIA 1 1 1 1 0 

SIEHRA LEONE 1 1 1 0 0 0 

TANZANIA 2 2 2 2 2 0 

UGANDA 1 1 1 1 1 0 - - -
TOTAL 11 9 9 6 6 0 

Future Implications 

1. Widespread Use of the Program Materials 

Over the period of the development of this program, frequent requests 

have been made for copies of materials, and we know of their use in a variety 

of ways in countries outside Africa including America. 

It would seem appropriate to have some structured trial as to th2 

use and appl i cability of the materials in countries around the world. To 

this end the following is suggested (i.S a basis: 

That in the fall of 1969 a number of countries inside and outside of 

Africa receive a package of materials avai,lable from this program. The ma-

teria1s would be sent in multiple sets to USAID Mission, r·1inistries of Educa-

tion and where appropriate to local universities. 

That during the period of the next contract extension, those countries re-

questing help would be given assistance. This assistance is seen as being 
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supplied in a number of w~s. 

A. E.D.C. during this period would provide a service function in 

finding experts to assist countries in the understanding and use of the 

materials. They would be available also to assist in the setting up of 

institutional structures and relationships to initiate a prerequisite trial 

program possibly moving toward implementation. These experts would be 

available for short peri,:.ds and preferahly would be people who were already 

intimately familiar with the program. It is, however, appreciated that 

there could well be a need for certain language skills as "'ell as for under­

standing of the program, depending upon the country to which assistance is 

provided. 

B. That in one continent at least, some effort might be made to bring 

together interest'ed Iv10E officials, scientists and teachers to initiate '\ 

regiona.l consi deration of the program. The mutual support' and interchange 

of ideas between contiguous countries has added much to APSP and would ap­

pear to be a profitable model to explore elsewhere. 

C. Developing out of the wide use of program materials there might 

w~ll be a facet of research and development that would be significant for 

further work. 

Given that a country adopted the materials and was interested in 

following through to implementation, it might be most profitable to place 

one experienced person to work as advisor in the development of strategies 

for curriCUlum development for a period of at least one year. 

The learning arising fr0m this would be related to further reso-

:!oution of how: 

1. to use program material most effectively, 

2. to capitalize on experience gained in the African Program, 

3. to relook at the instituting necessary for the establishment 

of the curriculum as a dynamic, 
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4. to use the evaluation tools deve10ped~ 

~his might well lead to new conceptions of effective aid in the edu­

cation sector. 

2. .~'~mp1ications for Secondat'y School Science Teachin..s, 

Looking to the future, the program is concerned not only ,for those 

children finishing formal education at primary school level, but also for 

those continuing on to the secondary school. With the expected ;'.mpact of 

the program on the child and his w~s of ,.,orking and thinking, it would 

now seem to be an opportune time to incorporate a small scale one country 

investigation into the implication of APSP philosophy for secondary school 

science teaching. Such investigation would include possible inclusion of 

APSP approaches and philosophy into the first two years of secondary school 

and might well develop into a major materials development and teacher train­

ing project. 

An opportunity already exists to work in this area. A request for 

assistance has been received from the Institute of Education in Tanzania 

to which this program would wish to respond by providing an additional staff 

person to work in that country. 



SUMr.1ARY LINE ITEM BUDGET 

African Primary Science Program 

July 1, 1969 - June 30, 1971 

Expense Item 

Salaries and Consultant Fees 

AJ..lowances 

Transportation and Subsistance 

Conferees - Stipends 

Hotel ~ccommodations and Conference Facilities 

other Direct Costs 

Overhead @ 32.87% of Salaries 

Yearly Budget totals 

Two year Total 

Fee based on 3% of Total Costs 

TOTAL SUMMARY BUDGET 

1969-70 1970-71 

229.150 168.800 

20,400 8.300 

84,000 57,200 

14.900 4,500 

24,400 12,300 

130,350 84,850 

60,842 41,5 47 

564,042 377,497 



PROGRAM DIRECTION AND ADMINISTRATION 

Staff 

Salaries 

Project Director 
AdmLlistrati ve Director 
Materials Developer (1/2 time) 
Editor (1/2 time) 
Clerical Assistance {2} 
Fringe Benefits 

Staff Travel 

2 visits to Africa 
Local travel 

Advisory Committe~ 

Chairman, consulting fees 
Consultant fees for meetings 

BUDGET 

2 local meetings, 10 people @ $lOO/day 
Local travel 

Africa Meeting 
Travel 
Stipends 
Room and Board 
Other ~1eeting Costs 

Materials and Services 

Unit Printing @ $1,000 each 
Art, photographic, secretarial and writing services 

local consultants, 30 days @ $75 
Postage and Telephone 
Stationery, duplicating, office supplies 
E~uipment rental 
Rent 
Publications and materials 
Maintenance 

Special Materials Distribution to USAID 

200 copies each 40 units @ $l/copy 
200 copies film @ $80 
Shipping and mailing 

Total Program Direction and Administration 

7/69-6/70 7/70-6/71 

18,000 
16,000 
9,000 
5,000 

14,000 
8,150 

70,150 

4,000 
2,000 

5,200 

2,000 
500 

13,600 
2,400 
2,000 

500 

23,000 
5,000 
2,250 
3,000 
1,500 
1,000 
3,500 
1,000 
1,950 

8,000 
16,000 

1,000 

20,000 
17,500 

4,500 
5,000 

15,400 
8,150 

70,550 

4,000 
2,000 

5,200 

2,000 
500 

13,600 
2,400 
2,000 

500 

23,000 
5,000 
2,250 
3,000 
1,500 
1,000 
3,500 
1,000 
1,950 

$175,550 $150,950 



· SCIENCE CENTERS 

Ghana 

Science Educator salaries (2) 
Moving and Travel expenses to post 

Fringe Benefits 
Allowances 

Center Operating Expenses 
local travel 
materials and services 
workshop and course costs 
printing 
other 

Kenya 

Science Educator salaries 
Moving and Travel 

Fringe benefits 
Allowances 

Center Operating Expenses 
n.bea1 travel 

Malawi 

materials and services 
workshop and course costs 
printing 
other 

Science Educator salary (3/4 yr.) 
Moving and Travel expenses to post 

Fringe benefits 
Allo'Wance 

Center Operating Expenses 
local travel 
materials and services 
'Workshop and course costs 
printing 
other 

Nigeria 

Consultant Fees 
Center Operating Expenses 

local travel 
materials and services 
'Workshop and course costs 
printing 
other 
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1969-70 

28,000 
2,000 
3,650 
5' ,000 

2,000 
500 

2,000 
9,000 

-.bQQQ. 
53,150" 

14,000 
9,000 
1,850 
1,100 

1,000 
8,500 
2,000 
9,000 
1,000 

47,450 

11,000 
2,500 
1,450 
1,000 

1,500 
2,000 
2,000 
4,500 

500 

23,450 

'2,000 

300 
1,000 
1,500 

1970-71 

15.000 
2,000 
1,950 
3,500 

1,500 
500 

2,000 
6,000 
1,000 

33,450. 

14,000 
4,000 
1;850 

1,000 
4,000 
2,000 
6,000 
1,000 

33,850 

8,000 

.300 
1,000 
2.000 
7,600 
1.000 

19,900 
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SCIENCE CENTERS 1969-70 1970-71 

Sierra Leone 

Science Educator salary 14,000 
Fringe benefits 1,850 
Allowance 3,800 

Moving and travel expenses to post 800 
Center operating expenses 

local travel 3,500 
materials and services 5,000 
workshop and course costs 2,200 
printing 5,000 
other-- postage, shipping etc. ~ 37, 50 

Tanzania 

Science Educator salary 42.000 21.000 
Fringe benefits 5,500 2,750 
Allowance 7~500 2,800 

Moving and Travel expenses to post 4,000 8,000 
Center Operating Expenses 

local travel 3,500 1,500 
materials and services 1,000 1,000 
workshop and course costs 1,000 1,000 
printing 5,000 5,000 
other 1,500 1,500 

71,000 44,550 

Uganda 

Science Educator salary 14,000 14,000 
Fringe Benefits 1.850 1,850 
Allowance 2,000 2,000 

Moving and Travel expenses to post 5,000 4,000 
Center Operating Expenses 

local travel 1,000 1,000 
materials and services 1,000 1,000 
workshop and course costs 2,000 1,000 
printing 1,800 1.200 
other 500 500 

29,150 26,550 



OTHER PROGRAM ACTIVITIES 

Materials Development Workshop 

Travel 
Conferee stipends 
Room and Board 
Ot:her Costs 

Teacher Training Meetings 

Travel 
Stipends 
Room and Board 

Viri ter' s Workshop 

Travel 
Stipends 
Room and Board 
Other costs- secretarial etc. 

Evaluation 

Consulting fees 
Travel 

Total Direct Costs 
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1.2.69-70 

9,000 
6,400 
6,300 
2,000 

23,700 

10,000 
8,000 

_2.200 
20.200 

4,800 
500 
700 
600 

6,"6'00 

6,000 
4&900 

10,000 

478,200 

1970-71 

5,000 
4,000 
1,100 

10,100 

4,800 
500 
700 
600 

6,600 

6,000 
4,000 

10,000 

335,950 



APPEN~ 

DEVELOPING A CURRICULUM WITH AFRICAN PRIMARY SCIENCE PROGRAM UNITS 

The African Primary Science Program does not intend to provide a 

ready-made curriculum for all A'frican schools. It does intend to provide a 

series of educational scientific activities, referred to as units, from 

which many equally valid curricula could be built. 

Each unit focuss~s on some natural phenomenom that is of interest in 

itself, rather than focussing on particular skills or on isolated information. 

The content and approach of the units take advantage of a child's curiosity 

by presenting situations that cause a person to ask: "What's going on here? 

What is this?" Then the pupils and the teachers bring to bear every intellectual 

skill they know or can devise to answer their questions. Thus, the pupils learn 

science by acting like scientists. They learn scientific skills by developing 

them, finding they are useful, and practicing them. When they have finished 

a unit they are satisfied not because they have learned some intellectual skills 

of which they may not be aware, but because they have satisfied their curiosity 

about a part of their world, and because they feel a power that can enable them 

to go on learning in this way. They have learned about a representative sample 

of scientific knowledge, not because they had to, but because they wanted to 

understand some part of what goes on around them. 

The African Primary Science Program will develop approximately seventy 

such units or samples of scientific behavior and knO\.Jledge. This number would 

provide about ten units for each of the six or seven years of primary school. 

In building a curriculum, it is impossible and irrelevant to try to cover all 

of science in any selection of topics. What is hoped for is a good sample of 

phenomena that will be intriguing to most of the pupils most of the time and 

that will provide an opportunity to develop skills in thinking and a taste of 
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the usefulness and beauty of scientific knowledge. 

Each unit is related to several others in that a question answered in one 

unit may easily lead to raising a question reiated to another unit, or a 

skill or tool developed in one unit may be needed in another unit. 

Some of these interrelationships may be shown in what we have come to 

cal1 a "Loops and chains diagram." Loops--because these relationships may 

lead from one unit to another and back again. Chains--because some ideas or 

skills can be developed progressively from one unit to another to another. 

Figure 1 shows a sample of 10 units arranged in such a diagram and Figure 2 

shows so.~ of the questions and skills that form the links between units. 

So that cn2 can form a clearer picture of the units that are linked together 

00 this chart ,they are described ~t the end of this section. 

Table I sur~arizes some of the general objectives that are developed by 

these units. 

It is planned that a catalog would be developed that would describe each 

unit briefly and give other information such as grade level, approximate lenbth 

of time to cover the unit, and cost, if any, of necessary materials. Part of 

this catalog would also be a series of "loops and chains diagrams." 

The loops and chains diagrams \.Jill be helpful to a Ninistry of Education 

in selecting the tinits that it wished to build into its curriculum. The chart 

will also give a Ninistry ideas of where the African Primary Science Pro~ra~, 

units may link up with its mvu units and wb.ere there are gaps for which a t<-iinis­

try might develop more units. For the teacher' the charts will provide guidance 

as to the possible order in which he may like to proceed through the units. 

Figure 3 shows one possible path through this sample of units. Note that 

it is not necessary to proceed in a linear order. It is possible, and sometimes 

desirable, for different groups in the class to pursue different activities and 

* or the headmaster 
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units at the same time. A unit such as ~ermination of Seeds may necessarily 

proceed slowly at some points. While children are waiting f0r seeds to sprout, 

they could be involved in watching insects er other activities. With such a 

chart the teacher has some of the information at hand to make a decision at 

any time as to which way it is best to proceed. He may change his plans wisely, 

knowing what the connections are between the activities the class has already 

pursued and those activities that are available. 

The units of the African Primary Scienc~ Program form a large resource 

of scientific phenomena and activities out of which many curricula relevant 

to local needs and interests may be built. Brief descriptions of each unit and 

"Loop and chain diagrams" will be available to guide curriculum developers and 

planners in the selection and sequencing of units 8pd to guide teachers in their 

u.3e. 
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A. Cognitive Skills 

1. Ability to make careful and objective 0 t V' " 0 y .; 
l)bS0rVa t ion8 

2. Ability to see possible casual relationships @ .,/ and to make predlctions based upon them 0/ t ~ 

3. Abil ity to discover statistical relationships 
0 and to :nake predictions based upon them I V- r' Y t>'" 

4. Ability to classify materials to show 
relationships and to record observations in a ,/ Y 0 t' y' 0 <I' y' 

way that reveals relationships read ily 

5. Ability to invent and carry out simple 
0 (0 experiments .; I"" I"" y y' 

B. Motor Skills 

1. Ability to use conunon materials to make 0 V (0 (0 V- '" simple instruments and necessary apparatus 

2. Ability to make reliable measurements with 0(0 simple equipment V 

C. Affective A,oJarenesses, Responses, and Values 

I 1. Pupil realizes that his environment is full 
V- (0 ,/ V of things from which he can learn. Likes V- II' V-

to raise questi ons about conunon occ urrences. 

2. Realizes that he has the abU ity to ge nerate 
knowled ge from his own observations and I 

thinking. Likes to tryout ideas he has v V 6 ' ",. ",. ,/ (0 ~ 
invented himself and to try variations of 
suggest ed ideas. 

3. Realizes that all book knowledge was 
or igina lly invented or discovered by other 

¥' v V e ,/ human beings and is like the knowledge he v 

can discover for himself. 

4. Realizes that printed words and diagrams 
can tell him useful things about the @ tI'" v' 
world that he can verify for himself. 

5. Realizes that printed words and diagrams I can tell him how to make and do new things @ vi ,/ 
that he has never seen or done. 
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DESCRIPTIONS OF SAMPLE GROUP OF UNITS 

MAKING A MAGNIFIER 

This is a unit that introduces children tc the microscopic \/oc1d. ~oJi.th 

t1:tei;: -)\-m hani J they make the tools that are usee! t8 magnif)·. 'l'hey fW:.r: ~; 

U:~3.hJ.e 1.0 n'!~Ver ;;:,Jgnifiet· from stiff paper, a r.1atchbox c.wl i:l i..,al~E'r dro? 1:'h8y 

bezin to unclerstand how this magni fier works. But n;ost inl;-'0rtant, rupi L; see 

that everyday objects can look very different when seen throuth a magnifier. 

Ti;ven the most familiar things look wonderfu~, beautiful. and very different. 

Later, they can use their siwple magnifier as a tool in their work on other units. 

GERMINATION OF SEEDS 

This unit is intended to give a first detailed look at the process of seed 

gen.1ination. The activities begin by letting the children examine some COl"mon 

seeds. They are then presented with the challenge of making their seeds grow. 

After observing the various conditions under which seeds can germinate, they 

are led to the problem of finding the best length of time for soaking seeds 

in order to germinate them quickly. The parts of a seed are studied and the 

purpose of the various parts are-investigated. Tests are devised for deter­

mining the quality of a batch of seeds. Finally, wild seeds are brought to 

the classroom and compared with those already studied. Throughout the unit 

the children are encouraged to playa major role in deciding what to do - the 

teacher is merely the guide. 

INSECTS 

This unit encourages children to take a closer look at the insects they 

see every day. They hunt them, collect them and try tohee? them for a 



while. The children experiment to find out what foods and living conditions 

their insects prefer. Then they are encouraged to take a second look at where 

they found the insects, in order to see the condition under which the insects 

usually live. 

Other questions that may be brought up and investigated by the children 

are: Do insects lose water? What do insects become as they grow? How can 

male insects be told apart from female ones? How do some insects keep from 

being eaten by other animals? Can we find any damage done by insects? Are 

any insects useful? 

Suggestions a~e gi.ven for raising and experimenting with many common 

and interesting insects. Children find that, for every question they can an-

swer about insects, there are many new questions they want to ask. 

TIMING THINGS 

During this unit the children make clocks out of simple materials. The 
unit starts with a game in which it would be a great adva~tage to have a good 

way to measure a short time. The children are encouraged to invent ways of 

making a simple timer. They make water clocks, burning clock~, swinging 

clocks and sun clocks. 

The children compare their clocks and find that some are more reliable 

than others. After setting their clocks so that they can all measure time 

in seconds, they use their clocks in other experiments and activities. 

An optional extension of the unit is to develop a timer that will run 

for several hours. Suggestions are given for the construction ofa water clock 

and a weight driven pendulum that will run for the length of the Bchnol day. 

These serve as a facinating introduction to simple machines and technology. 

BALANCING THINQ§ 

This unit is under development at present. It will begin with some 
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situation in which the children disagree about the relative weights of some 

objects as judged by their senses alone. The children will be encouraged to 

invent a way to resolve their disagreements by ~provising an instrument, a 

simple balancE., out of comrr,on materials. Some problems out of which the 

disagreement arises might be trying to decide which is the better buy in the 

market, two small pineapples or one large one for the same price; trying to 

put a set of objects of different density into order according to their weight; 

or trying to find out which weighs more, a cigarette tin of gari or of rice 

or of corn meal. 

Study and co~parison of the balances devised will lead to their im­

provement in reliability, strength and sensitivity. Devising sets of mul­

tiple ~eights and calibrating them by a single standard would be necessary 

if the home-made balances are to be used in the work-a-day world. 

A SCIENTIFIC LOOK AT SOIL 

This unit encourages children to take a close look at a common and 

important ~aterial: the soil they walk on and work in every day. 

Here are some of the things children may learn from this unit: 

How to find out what soils are made of. 

How to compare soils taken from different locations. 

How to make and keep records of their findings. 

How to set up and conduct simple experiments in order to sol.ve some of the prob-

lems that arise. 

a. How water has a different effect in different kinds of soil. 

b. How water is taken up by soils. (They will see that there is a re­

lation between the particles that make up the soil and the way water 

behaves in soil.) 

Most important of all, they \Yill learn skills and techniques to enable them 

to carryon for themselves and study any kind of soil. They can learn to 

use these skills to solve problems concerning the soils they will work with in 

the future. 
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ASK THE A)lT LION 

This unit is an elementary study of animal behavior. The ant lion, 

a universally available, safe insect larva, is used as a tool to sti~ulate 

observat ion, invest igat ion, se ient iHe inquiry, and genuine sc lent Hie n:ethods 

in children. The motto is: "Ask the Ant Lion ll and not the teache.r. It leads 

the children to many problems and gives them an opportunity to solve these prob­

lems thew;e 1.ves by manipulating the ant lions an(' placing them in various 

situations to which they will respond in their typical ant lion way, thus show­

ing the answer. The "What will happen if. .. " type of question, ?osed by the 

chjldren or the teacher, gives the children numerous chances for using their 

ingenuity in experimentation, and to rely on themselves and their increasing 

ability to find an answer to a problem. 

LIVING PLANTS 

The unit is made up of a series of problems and experiments designed 

to make the children more familiar with the complex5.ty of gro\.;ing plants, 

how fast they grow, how they grow: up, down, and why. They discover that 

every plant grows in its own way, yet there are simUaritics. They are free 

to explore as much as they can and, in any way they wish, the behaviour of 

growing plants. Skills such as accurate measuring and weighing are developed 

but, above all, the children solve their own problems by studying and manipulat­

ing living plants. 

BUDS AND TWIGS 

This unit is an experimental study of plant stems. Twigs from a 

variety of plants are collected and placed in water. Day to day changes 

are recorded, primarily by children's drawings. ThE! child manipulates the 

stem or the environment to promote or retard the production of roots, buds, 
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leaves or flowers. He forms hypotheses as to the functions of stems and then 

uses ,his specimens to test his hypotheses. 

Plant materials are readil~ available at little or no cost. The teacher 

must select those plants from his area which are most suitable. This will 

require some experimental work as part of his preparation. The plants selected 

should be ones v'hich respond quickly. Advantage should be taken of this quick 

response. and, if possible, a class period should be scheduled daily even if 

only for a few minutes in order to observe changes. 

MOSQUITOES 

During this study of mosquitoes, children work on several different 

problems. They experiment with finding ways of making the larvae s\drn to 

the bottom of the water in a clear container and they discover how to keep 

them th~re. Pupils do project work around the school as well as around their 

homes to find where mosquitoes live. They begin to try to control the mosquito 

population in their neighbourhood. 
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A. Trial Materials to be Completed by 6/3C/69 

Ant Lions 
Bud & Twigs 
Chicks 
Chima Makes a Clock 
Corn Weevils 
Estimating Numbers 
Human Body 
Liquids and Papers 
Living Plants 
Lower Primary (13 separate pieces) 
Making Things Look Bigger - Magnifier 
Making Things Look Bigger - Making a Microscope 
Magnifiers and Microscopes - Combined Teacher's Guide 
Mini Units 
Moonwatchers 
Mosquitoef! 
A Book about Pendula 
Pendulums 
Playground 
Powders 
Seeds 
Seeing Weather 
Sinking and Floating 
Soil 
Sour or Soapy 
Stars over Africa 
Strangers in the Sky 
Using the Sky 
How the Sky Looks 
A Model of the Sky 
Teachers Book for Stars 
Sound 
Tilapia 
Timing Things 
Yeast 

B. New Materials Under Development 

Balancing - Mid primary 
Balancing - Upper primary 
Metals and Soldering 
Magnets and Motors 
Strings and Fibres 
Tools 
Probability 
Pottery 
Moulds 
Clocks II 
Making a Telescope 
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B. New Materials Under Development (cont'd.) 

What is the Moon 
Insect Behaviour 
Butterflies 
Light, Shadows and Images 
Simple Machines 
Village Technology 
Wood 
Glues, Pastes and Gum 
Colour 
Wildlife Readers 
Water Book 
Spinning Things 
Construction 
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