, —“*éﬂﬁ‘é’eeam . e 1. Cooporating Country
e ; DEPARTMENT OF SYATE Ga- \Pagas
18-70) AGENCY FOR Africa Reglonal Pega 1 @g(@ ago8
INTHRNA TIONAL BEVELOPMENT 3 Plo/T No. , 3. (0] Orgtial or
Bl e | 6?859357@355.11@%3? Amondmont Nos e
. . . end Tiel
PROJECT IMPLEMENTATION 4. Proloct/Activity No. and Title
ORDER/TREHNICAL African Primary Scilence Program
SERVICES 698-11-690~357 :
- mﬁmgmmn I 5,' Apppaprlallgn Symbol 6.A, Allotmont Symbel end Charge 6.8, Pundo Alloited 101 : '
72=1111.004 15461 608:00=69-11 &3 ALD.Ay [ Miselon
7. Obligeilen Statue ‘ 4 8, Funding Poriod (Ma., Dq, Ye.) | .
_‘LX:] Adwiniotratlve Rescrvation {7 Subobligatiun From 7/l/71 to {0y T ! f;
0.A, Sorvieo to Stept (Ma., Dey, Yr.) _ 9.8, Complotien date of Serviceos
Borwoen.. O/ L5/ 11 ond o TLLELT W Byl 176 ':
10.A, Typo of Astion Cacporeiing Petleipciing Ageney Gihort
(X} A.1.D. Canteect ] Countsy Conteaet ) Sewvige Agresment
10.8. Authorized Agent — i
ATD/W :
Eotimered Finanelng 1)) (2) (3) (4)
$1.00 = Provisus Totel Ineroase Degreaso Totdl to Daje
. 388"
Mautmusm A, Dallare 284 O8O
A..D.
Finenelng B, U.5.-Ovned
Loedl Curenay
2. :
Cooepeorsting A, Counterpart {
Couniry
Contiibutions B. Other
13, giuelon 14, lnetructions to Authorizod Agent AID/W is requegted to-& &= contract with the
eforencos | yiducational Deveiopment Center (EDC), 55 Chapel Street, Newton, Massachusetts
02160, to perform the requested technical services requested by this PTO/T
48 & practical application of the developmental work satisfactorily performed
by ths EDC for A.I.D. under contract AID/csd=772. The EDC has been selected
for this service because it isg felt that the effective implementation of
this project must be built on the experience gained, materials developed and
the contacts made with African schools; teachers and government officials A
by the EDC in its performance under contract AYD/csd-772, - 7 3
vhich ia terwlnating on Juns 30, 1971, ~

1§, Cloarancan — Show Office Symbel, Signoture end Date for oll Naeossary Clewsnces,

A, The spoelf’ :atione in the scope of work o2o technlecily edsguate 8. Punds fer ho servicos vegusstod are gvalldhle j
: W

7 . N . . v 2 e

AYR/TAC, RSmail "??f;’zﬁ . AFRANED, _dBaned {%j% 5;5 ‘5
€, Tho seope of wark lies within the purview of the Initlaitng offles ond | D. ). . ,

upprovod Agonzy Pregrams -

__A¥R/TAG, DAbuelL 0.
&

ATRSTAG, MBalchow  “n9B

18, Ber tho cooporeting countryt  The torm
oot borth hoveln oo hereby egrend to

3. Beo of oo

y b 978 -

Signaiure ol Eaiat

~ Titles

Wt et e




£

O AID 1380-13 | Cooperating Counti P10/T No. )
19-70} Africa Ré%ional , 6égﬁg§7@3g611 Pago 2 of 5 Pagos
PIO/T Proieci/A::Nv"y No. t.snd Titlo

African Primary Science Program
698-11~690-357

SCOPE OF WORK

1¢. Seopo of Tochnleal Sasviens

A. Dbjective for which the Tachnleal Sorvicos ors 1o bo Usod These technical services will provide for the
implementation of an African Primary Science program (APSP).

B. Doseription The program will promote curricular reform and new approaches to teaching
primary science in five African countries --- Sierra Leone, Ghana, Uganda, Kenya and
Panzania. The program will be accomplished through (1) the development at workshops of
materials for tutors to use in their courses in the 151 participating teacher training
colleges, the training of the tutors in their use, and asgistance to tutors with thelr
in-gservice training programs for primary teachers, (2) upgrading staff members of curric
ulum development centers in particlpating countries through a special training program
developed for this purpose, and (3) support to the Science Education Programme for Afric
(SEPA) =~ an African based and directed organization which will ultimately assume comple
responsibility for leadership and coordinabtion of African science programs.

C. Tachnicians

{d) Duration
(1) (o) Number (b) Specialized Flold (c) Grado and/or Salery _zé;:is‘::'?;ﬁl’

1 Project Co-director (é time) 9,500 24 man months

1 Administrative Director 18,000 24 man months

1 Secretary 8,000 24 man months

1  Editor (3 time) 6,000 2/, man months
. 1 Science Consultant (1 day/wk @ 125) 6,500 12 man months
f L Science Educators 18,000 2L man month3 eac
! 1 Executive Secretary (SEPA) 8,400 24 man montha
! (Z)JDufy Po§feo(r:|§%§r%m ogégcgﬁﬁlzmno' Servicon 2’ 500 <4 man months
. 1 Science Educator in Tonzania . . L Bx Sec (SEPA) in Ghana 1 Admin Dir in U.S.
, 1 Science Educator in Ugenda %mw.gl Secty iﬁ Ghana - 1 Secty in U.S.

2 Sciengg Fducators in, Ghana 1 Proj Codd in U.S, 1 Editor (half-time) in

NGAB

(4) Accoss to Classified infermoticn

Not necessary

(5) Degoadonis X7 wi ] sl Ker Bo Posmitad to Aceompany Tezhsialen

®. Pirenelng of Tochnlcal Sorvicos

»

() By AID - § §@9st6@ e (2) By Cesporattap Cevniey o

o AR g ey



AID 1380-1% Cooperating Country » Bi0,'T No. - ' :
(9-70) . Africa Regional 601325703611 Pago 3 of 5 Pagos

PIO/T “Projuct/Activity No. end Tille
African Primexy Sclence Program
698-11-690-357

20, Equipment and Supplies (Roleted fo the services dosarlbad tn Blech 19 ard fo ba g:wwcarad outalda tho Cooparailng Lsnmfry By tho supglior
of thase sarvicas)

A (1) Quantlty  (2) Doseription @) Ea!cmgc;ged () Spealsl Instrucilons

Materials, supplies, logistics for meebings
and workshops 23,000

B. Financing of Equipment and Supplics
() By AID ~ & 23 ’OOO (2) By Ceocparsting Country -

21, Specicl Provisions

X1 A. This P10/T is subjoct to AID {contracting) (PASA Implomeatatien) regul stions,
K] 8. Excopt os apecifically authorizod by AID, or whon local hive 1o autherized undor the terme of a conirect with o U.5, Supplier, sorvices
authorized under this PIO/T muot bo obtalned frem U.S. sources.

@C« Excopt as spacifically authoriged by AIDAV, tho purchaso of ecmmodition cuthorizad under this PIO/T will be Himitod te tho U.5, undsr
Goographic Code 000,

@ D. Other (spocify):

(1) International travel and per diem, as well as local travel cosvs, are to be
paid in local currency to the maxiﬁum extent possible.
Awmaricon

(ZLKTechnlci&ns shall be afforded the p?ivileges and iﬁmmnities norﬁally granted
to all USATD contract pergonnel.



. AP 1380-1% | Cooperating Country o PIO/T Ne.

o 1e-70) Africa Regional 698-357=3-611, Pago 4 of 5 Pages

F’l@/fi* “Frojoci /Activily Mo, and fitlo

African Peimary Science Program
698-11-690-3 57 &

92~ ﬁipam by Centraetar or Perticipating Agonsy (lndleaia fypa, contam? gnd format of raprerts ragylred, Ineluding lepgusgo s bo veed i oike
than Eﬁg"ﬂh, ﬁ’ee;u%r:ﬂsy a7 ﬁ;‘%ﬁﬁa (¥4 ﬁjﬁgﬁa' gﬁ%’; iy op3e Q"ﬁggu’mm"gﬁag, GYIFGd, o 7 GGy 1587

1, Twenty-five coples to ALD/W of a progress r@porﬁ‘, due semi-annually.

2, Fifty copies of & final report, summarizing the history and accomplishments
of the entire program; together with a complete listing of ell publications.

23. Background Information (Addivlenal Infosmatien veaful to Auilarlsed A@@ﬁf@id Prea';sﬂ*:ﬂv@ Contrgciers er Partlalpating Aganeyi
nocessary eress roferanco Bleck 19.8(4) abova.)

For the research and develorment phass of this program refer to AFR/csd-772 and
related reports. For this continuwing project vefer to Non-Capital Project Paper
(PRCP) dated March 30, 1971,

24, Relationchip of Contraetor or Perticipoting Ageney in Coopersting Cowmtry end to AlD

A. Rolationships end Responsibilitics

B. Cooporating Country Licisen GHiciel . ¢

Permanent Secreteries, Ministries of Bducation in 8Slexra Leons, Ghena, Uganda,
Kenya eand Tanzanie.

€. AlD Liclaen Officlels .
Principsl Eduecation Advigor, AFR/TAC, &E&?£§ u?

-



T AID 1880. 1% | Cooparating Country P10/T No.
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Plo/T Project/Activity No. and Titlo

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

LBGISTIC SUPPORT

23, Previsions for Logistlie Suppert

] in i(i':ld From Leeal Cuwoney
A. Spocific Mtome (Inser X' In epplicablo eolumn af righi. If Suppliod By Supplied By
entry noads qualification, Inser aotorlsh end euplaln balew
in €. "*Commanig'’} AID Cooporating AlD Cosporating
Country Country
(1) Office Space hd
(2) Offico Equipmont Y
(3 Housina and Utlities ‘{8,/
(4) Furniture @/
{5) Houschold Equipmant (Steves, Rofrig., ote.) gf,[
(6) Transportation in Cooporatling Country B,/

(7) Interprotor Sorvices

Othert  (8)
- {Spacify)
~I 9

7 0
L))
Q12)
{13)
14)
(15)

B. Additional Facilitios Availeble From Other Sourcos

C. Commonts

a/ These costs to be paid by technicians from allowances authorized through
the contract when not provided by the cooperating country.

‘

epe @%ﬁagg j




ALO 1880-13 I . Coonsrating Counts 7
te-70) BEPAQTEANT ggﬁg?é?ﬁ 3 Af.‘ri@; Ro gﬁiZn&l Pego 1 @(; Pagen
IMTERIATISHAL CHVELOPIENT WY T 3. ) Getateet or
PIO/% 6@98@35? 3= @I&S!@; Lmrntment Bos comems
P NAAEY R FINAEER ' 4, Prafoat/fativity Ras end TiE
%@‘gggj@%%é%;%:gjg I African Primery Science (Bvaluation)
SBRVICES 698-11-690-357
DISTRIBUTION | 5. Agprepriciien Symbol 6. A Aiiormon Gyabol ead Charge (6.6, Puada Allowed toi
Ta-113)00Y 25Y-b/- 498086537 i (%) AD./y [Z) Missien
ﬁi Ebligetien Sicive , 8. Vonding Perted (M., Day, Vo.)
Adazinieweilvo Roocavation Subabligeilen %W.WM;% aség;éé
0.4, Servico 6o %cﬁ (M., Doy, Yr.) 0.8, ?gh:alg alen ée%@ of Sevvicon
Batwoen ad 5/.1/7@; tony Doy, Yru) 11/1/72
10.A, Typo of Asiien y Gsthet
A.1.D. Centvezt (] g::i?:y@giﬁ?@e [ gﬁ:;?gﬁ?é@“;w
0,8, Autherlsed Agent
AID/W ,
Estlacied Finenslng M {2 (9) (4)
$1.00 = Praviovs Toid tnsrozne Bsggegse Yol to Derg
n.
M‘i’aﬁ.‘f A. Dollere 45,000 45,000
Fineneing 8, U.5,-0wncd
Leeel Cuweney)
12,
Coopereting A, Counterpant
Country
Contributiens B. Other
13. Migsion 14. Inetructions to Aushorizod Agent AID/W is requested to issue a Task Crfer under the
Reforencos | oxigting limited quantity basic agreement with American Institutes of
Research, 1775 K Street, N.W. in Washirgton, D.C. to psrform the evalia-
tion services requested in this PIO/T. AIR is recommended because 1t is
felt that the firm possesses the experience, approprlate contacts with
African schools, teachers, and govermment oificials involved, and has
the professional competence in all project areas to properly evaluate it.
It is recommended that the contractor being evaluated, Education Develop-
ment Corporation, and AFR/TAC confer to determine optimum courges of agtion
and that the contractor develop from these a work plan for the evaluatiocu
which will be approved by A.I.D. prior to the actual commencement of
the work.

15, Cloarencos — Shew Offles Symbel, Signature end Dete for oll Neconsery Clesreasoa.

A. The spocifications ln the scope ¢ work ero technicelly edsquate

AFR/TACsGJ espersen7

B, Puade for tho corvicoo reguooted oro ovalledble

arr/morgeard 4L df13[7+

C. Tho scepo of work os within fho purviow of the Ialtiaing offiee end | D.

epproved Ageney P'@e . f .
AFR/TAGH DAtwell AFR/TAC: Alardle G- m /
E. F. y

AFR/TAC:PLyman it

' atchen

16. Fer tho cooporcting ecuntry: The termg end eerditions i7.

sot forth haroln are horoby cgraed o

Signaiure end date:

éﬁgﬁa@:

O
atensd Bavolepment /\v’"é Date of loauanes

7/(j/0%4 L/1k/72

Por 6343 Aozzay fo

Tisle:

Tiolot

Dep. Dlrector AFR/IV'GT/C f’




AlD 1350-1X ] Cooperating Country P1O/T No. » ——
{9- 10) Africa Regional 698_, 357 3-6123109 Pegae 2»@5 6 Pagos
PIO/T Project/Activity No. and Title

African Primary Science Evaluation

698-11-690-357

SCOPE OF WORK

19. Scopo of Technical Services

A. Objoctivo for which the Tochnical Sorvicos are 1o bo Used 1h® @bjective will be to evaluate the African
primary science and mathematics prograus in seven English-speaking African countries.

8. Deseription The African Mathematics Progrem has been implemented in Ethlople, Kenya,
Sierra Leone, Liberia, and Ghana. The African Science Program has been lmplemented in
Kenya, Tanzania, Sierra Leone, Ghans and Uganda. A total of seven countrles are
involved in the two progrems which have been developed and implemented by the Educetion
Development Corporation.

The first phase of the program was scheduled for completlon by the end of Degember,
1971, and included promotion of curricula reform development ofiunew and practical
approaches to teaching the curriculum, improving effectiveness of in-gervice and pre-
service teacher education, and providing technical advisory assistance to the host
governments in making optimum use of the instructionsl materials which were developed
in the materials workshops.

(continued)
C. Technicians
(4) D’umﬂon
Assigamont
(1) (0) Number (b) Specialized Field (¢) Grade and/or Salary o‘féans-zéfl:;::?
Indefinite Education Program Evaluations R-4 or R-3 15

(2) Duty Post and Duraticn of Tochniciens’ Sorvices Various countries as stated in Block 1.9, above.
Services to be applied as required for a period of 12 calendar months after the
effective date of this contract.

(3) Language requiremonts

English. Some knowledge of host country languages will be helpful.

{4) Access to Classifiod Information

None

(5) Dopendonts ] win Will Mot Bo Pomitted to Aceumpony Tochnlelen

D. Finaneing of Technical Sorvicas

(1) By AID - § 45,000 (2) By Cooporoting Cesniry . NODI®




AlD 1380-1x | Cooperating Country PIO/T No. - 7
~ 19-70) Africa Regional 698- 357-3-61231.09 Page 3 of ¢ Pagos.

PIO/T Project/Activity No. and Title

African Primary Sclence Evaluation
698-11-690-357

20. Equipment and Supplies (Related to the services doaeribod in Block 19 and te be procuiod outsida tha Ceoparating Country by the supplioe
of thoge services)

A. (1) Quantity  (2) Doseription @ Esoémgs’zd (4) S$paclal Insiruciions
N/A

B. Financing of Equipment and Supplies
(1) By AID - § (2) By Cooporating Country -

21, Special Provisions
A. This PIO/T is subjset to AlD (contracting) (PASA implementation) regul ations.

D B. Except as spocifically authorized by AID, or whon local hire is outhorized under the terms of 6 contract with a U.S. Supplier, services
authorized under this PIO/T must be obtained from U.S. sources.

[} C. Excopt as spacifically suthorized by AID/VI, the purchaso of commaditice cuthorized undor this P10/ wili ba limited to the U.§. under
Gaographic Cedo 000.

3] D. Othor (spocify): LN@ ovaluation team mugt include one or more African educators to
participate actively in the evaluation.



[

AIp 1380-1x | Cooperating Country ’ ) ’ PIO/T No. '
(8-70) Africa Regional 98- 357-3-6123109 Pago 4 of & Pagos
PIO/T Project/Activity Na, and Title

' African Primexy Sclence Evaluation

698-11-690-357

22. Raports by Contractor or Participating Ageney (Indlegie type, eontont and farmat of m&éﬁé ?"aeulrﬁd, Inaluding lenguega to be vaed If othor
than Englizh, fraguaney or timipg of raporia, gad any spaclal roquiraments)

The contractor shall submlt a proposed work plen within 30 days after signing the

contract and shall submit a final report which sets forth the findings and

recommendations of the contractor as & result of the evaluations.

23. Background Informatien (Additional infermation usaful to Authorizod Agant and Prospsetive Cenfiacinze er Pﬁirﬂslsmﬂng Agancy; If
nocessary cross referance Bloch 19.C(4) above.)

Background data is availlable in the AFR/TAC office, in the office of Education Develop-
ment Corporation, and in host country government offices.

24, Relationship of Contractor or Participoting Agency to Cooporating Country and to AID

A. Relationships and Responsibilitics

B. Cooparating Country Lisison Official Permanent Secretaries, Ministries of Education in Slerra
Leone, Kenya, Uganda, Ghana, Tanzania, Ethiople and Liberia.

C. AID Liaison Officials

Project Manager, AFR/TAC, AID/W



A'D 1380-1X | Cooperating Country Pl0/7 Neo.

19-70) Africa Reglonal 698- 357-3-6123009
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Pl@/T Project/Activity No. and Title

African Primary Solence Evaluation
698-1.1-690=357

LOGISTIC SUPPORYT

25, Provisions for Logistic Support

In Klr:‘d From Local Currency
A. Specific Itams (Insort *‘X'* in applicable column at right. If Suppliod By Suppliod By
antry neads qualification, Insert astarish and explain bolow
in C. ''Commants’’) AID Cooparating AID Coaporating
Country Country
M Office Spaca X
(2) Offica Equipment b
(3) Housing and Utilities E«!
(4) Furniture §/
=
(5) Houacheld Equipment (Steves, Rafrig., ote. ) 8
(6) Transportation in Cooperating Country -é!/
{7) Intarpreter Services
Othor:  (8)
(Specify)

(%)

(10

(1

(12)

(13}

(14)

(15)

B. Additional Facilitios Availablo From Other Sources

C. Commonts

a/ These costs to be paid by technlclens from allowances authorized through the

contract when not provided by the cooperating countyy.

ap 6 909,208



A
AtD-4300-1X (7-09)

CONTINUATION
SHEET

FORM SYMBOL

DEPARTMENT OF STATE

AGENCY FOR B We?ha&am' , ij lagusngo JPAGE Q_EOFEZQ?AGES

INTERNATIOMNAL DEVELOPMENT

1. Coag}amﬂng County 2.a. Code No,
2aed onal '
Ef active Date 26, Amendmont
TITLE OF FORM K0 0riginal OR Moy

3. Prolect/Activity No. and Titlo

PIQ/T Project Implementation Order/| African Primary Sclence Evaluation
Technical Services 698-11-690-35'"7
Indicate block Uso this form to complato the infermation requirad in any bleck of a Pi0 or PA/PR form,
nuebers.
19. B. The evaluation should cover the three mgjor phases of the program:

(1) The preparation or development phase which prepared tescher
training programs, curricular modifications, and meterials of
instruction and made them avallable to the hogt governments -- this
includes performance of the liducatlon Dsvelopment Corporation in
recruitment of personnel, obtaining counterparts, adherence to planned
schedules of operation, and fulfillment of project implementetion
goals;

(2) Value of input to participating Africsn countries -- to be
determined through objective evidence which gpeclfies the degree of
utilization or non-utilization of the new programs and materlals, or
which identify chenges, if any, in educatilonal progrems or the
approaches to teaching the curricula; and

(3) Local assesament of project accomplishments -- includes
assessment of material to be provided by African educators and/or
administrators, by A.I.D. personnel, and by contr&ctors personnel.

The evaluators final report must reflect a resume of findings anc
set forth his recommendations f'or the future development of the
project.

eP o 908.395



AID 1280-1%
w777,

DEPARTMENT OF STATE
AGENCY FOR
INTERNATIONAL DEVELOPUENT

1. Cooporating Counsry
Afrfza Regional

2, PIO/T No.
698-356-3-6157206

Amandniont Mos cmmecees

PIO/T PROJECT IMPLEMENTATIGN 4. Proloct/Activity No. and Titlo
ORDER/TECHMICAL African Primary Science Program
BISTRIBUTIGN 5, Appropriatien Symbol 6.A. Alletmont Symbol and Charge 6.8, Fundo Allotiod to:
72-11X1025 425-61-698-00-69-51 A1.D. AN [JMission
7. Obligatien Stotus 8. Funding Poricd (Efo., Day, Yr.)
Administrative Resorvation D Implemanting Document From QL = TO'M6‘ s
9.A. Servicos to Start (Mo., Day, ¥s.) 9.B. Comp!gﬂéﬁ date of Services
Batweon CONT TMAH NG O Da¥s T 6/36/75
I'A' Typo of Action Cooparating Participating Ageney
.A.I.D. Contract [C] Countey Coniraet [0 servico Agrosmsnt {_] Other
10.B. Authorized Agont
AID/W
Estimated Finugclng ) ) (2) (3) 4)
$1.00= Provious Total Incroase Docroase Total to Dats
n.
) A. Dollars
Maximom 167,000 167,000
A.l.D,
.B. U.S5.-Ownad
Financing
Local Curreney
12,
A. Countorpart
Coopsrating
Country
Contributions 8. Other
13, Missien 14. Instructions to Authorized Agont
Reforences

This amendment to the original PIO/T (698-357-3-6113087) and contract
AID/afr-791 provides for the following: (1) an additional $167,000 which
is required to fund services through to completion of contract serv.ces
on 6/31/75; (2) a revised objective and scope of work in blocks 19a and b;
(3) and a reviged schedule of technician services in block 19c,
amend subject contract to reflect changes.

Please

All other provisions of the original contract as amended remain unchanged.

15. Clocrances — Show Office Symbol, Signoture and Dato for afl Ngcassary Cloarancss,

A. Tho spocifications in the 5ébpe of work are technically adequate

fim v
AFR/RA, JBCars}l(f’z u/’t’u" v

B. Funds for tho sarvices roquastad are availoble

C. Ths acopa of work lias within thy purv.iew of tho initiating ond D.

AFR/RA, JEHil

AFR/RA, JKBeard Qé‘i@gfﬁi wlob
[

E.

AFR/RA, DCox %VFCY}/

approved Agancy f"mrg-'czwﬁ1 4 é
foo2 FHA Y

i

(A o

e

16. For tha cooparating country: The torms and ccaditions
sut ferth haroin are heraby a,reed to

Signature end dete:

17. For ths Agency for Intornational Davolopmont

Y -
Fllorss Lo

Sigrature: E, Dennis C

18. Dato of Signature

Wi 27 (994

Title:

Tile: Director, AFR/{%@

B8P0 807.268 °



AlD 1380-1X Coopurvming Country . PI1O/T No. o
(8-70) Africa Regional 698-356-3-6157206 Pago 2 of 5 Pagos
Project/Activity No, end Title
PIO/T African Primary Sclenge Program
658110903587

ware s

e e SCOPE BF WORK
W ﬁ.;«‘ﬁs of Tochnies) Services
A. Objective for which the Toehnical $srvicon apo fo bo Usod
To provide the population 1n selected African countries with an improved primary
education in science,

B. Doscription

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 knowledge
and exchange of ideas obtained at workshops and seminars for science educators; (2)
the developrent 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. Technicions

(d) Duration
of Assignmont

(1) (a) Number (b) Spacialized Fiold (¢) Grade and/or Salary _(Mon-Menths)
1 Project Director (% time) 7 (11/74 - 6/75)
1 Aprea Director (107 time) 7 " "
1 Admin, Asst. (5 time) 7 " "
1 Consultant (part-time) 12 man days
2 Science Educators (Kenya) 14 (11/74 - 6/75)

(2) Duty Post ond Duration of Technicians’ Services

(3) Language requiromonts

NA

(4) Access to Classified Infyrmation

Not necessary

(5) Dopoendents kg will T vl Mot Ba Permitted to Accompony Technielon

D. Financing of Tochnical Soervices

(1) By AID - 8158 , 900 ) {2) By Coeoparating Covntey -




ik
~

fﬂifgisuﬂélx C°5P‘f°""9 Country » - PIO/T No. : :
19700 | Africa Regional 698-356-3-6157206 Pago 3 of 5 Pagos

PiO/T gfogec'/éc'ivlt‘y No. and Title |

African Primary Science Program
698-11-690-357

20. Equipment and Supplies (Reloted to the services déscrib@d in Black 19 and o be procurad outsida tha Ceoporating Couniry 5y tho supglier
of these serviceg)

v

) NHE
A, (1) Quantity  (2) Doseriptien ] 3 §iérgs@:gd (4) Spoecial Instructions
Materials, supplies, logistics for
meetings and workshops $8,100
B. Financing of Equipment and Supplies
(1) By AID - ¢ 8, 100 (2) By Cooporating Country —

21, Spacial Provisions

No change

D A. This PIQ/T is subject to AID (contractirg) (PASA implemontation) regulations.

D B. Excopt as spocifically outhorized by AID, or when local hire is authorized under the terms of o controct with a U.S. Supplier, servizas

authorized under this PIO/7T must bo obtained from U.S. sourcos.

D C. Excopt as spacifically authorized by AID/W, the purchase of commoditios outhorized undor this PIO/T will be limited to the U.S. under
Geographie Code 000.

[0 . Other (spocify):



; A{b*taéq-1x Cooperating Country . ®IO/T No. X
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CPIO/T I PrlectZActivity Mo, and Tiile T
‘African Primary Science Program
698-11-690-356

22, Yeports by Centracter or Participating Ageney (Indltate typa, eentant and formas of ropors réqulﬁ}d, Ineluding lenguaga 1o ba used if othar
thon Englioh, frequsney or timing of reporia, and any spaelal ragulramsnis)

No change-

23. Background Information (Additional information usaeful to Authorized Agent and Prospactive Confractars or Participoting Agency, if
necassary cross raferonce Block 19.C(4, abova. )

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

24, Relationship of Contractor or Participating Agency to Coopoerating Country and 1o AID

A. Relationships and Responsibilities

B. Cooperating Country Liaisen Official

Permanent Secretaries; Minilastries of Education in Ghana, Kenya, Sierre Leone and
other English speaking countries,

C. »lD Liagison Officials
Project Manager, AFR/RA, AID/W
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Pro{ec'/Acﬁva No. and Title

PIO/T
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African Primary Science Program

LOGISTIC SUPPORY

25, Provisione for Logistic Support

In Kind From Local Curroney
Supplied B I
A. Specific Iteme (Insert X' In applicable eolumn at right. If ) uppiled By Suppliod By
entry naads qualificetion, Insar asterisk and explain below
in C. ""Comments'’) AID Cocopera'ing AlD Coopearating
ountry Countrey

(M QOffice Spacs e
(2) Offico Equipment X
(3) Housing and Utilities a/
(4) Furnituro ‘5/
(5) Housohold Equipment (Stoves, Refrig., ete.) §/
(6) Transpartation in Cooperating Country a/

(7) Interproter Services

Other: (8)

(Specify) )

{10)

A1)

{12)

(13)

(14)

(15)

B. Additional Facilities Avgilable From Other Sources

C. Comments

a/ These costs to be paid by technicians from allowances authorized through

the contract when not provided by the @ooperating country,

GPO 0023.208
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Mr, Robert G, Huesmann, AFR/DP Pebruary 1l, 1974

Dan Cox, AFR/NARA/TEC ‘ : - B

African Primary Science rroject Commitiee Keeting

~

A meeting was called by the APSP Committee Chairman for 2:30 P.il.,
13 February 1574 in room 4725 to éiscuss the revised PRCP. The fol-
lowing persons were in attendancey

Ms. Mabel leares, AFR/DP M#. Ronald Penny (Intern)

Ms, Joan Coe, AFR/CJA Mr. Ullmont L. James, AFR/NARA
Ms. Jeannette C-rson, .FR/NARA Dr. 3aruel E. Fuhr, AFR/NARA
Dr. Edwin lMartin, AFR/DS Dr. Dan Cox, AIR/HAR

Mr. Peter Daniells, AFR/CHA
Discussion:

The purpose of thc meeting was stated, after which a brief histery of
the proiect was reviewed. It was noted that a revised FRO?P was re-
quired because of a numoer of slignti chunges ol cuplesis el have de-
velored since the original PRC? of 20 iarch 1G71. CIasically tnese
changes involve increased prozram emphzsis in Xenya, CGhana and Dlerra
Lecne and the need for increased emphasis cn the developient of tclence
Education Program for Africa (SCP4) which is the regional cecretarint
and provides Aifrican leadership, guldance and direction to the science
program.

Earlier, a draft PROF was forwarded to D?; DP in turn sent copies to
CWA and L3A for cor t and review. The review rcoulted in a nurncer
of corments which were forwarded in memoranda Conojhue to Jarmes, dated
12 Decenter 1$73, and Lrooxs to james, dated 12 Deceirber. The points
raic=d in toth memorandz were thorcushly discussed.  uch of the dis-
cussion concerned reccricendaticns ncde Ly the American Institure ol le-

search (AIR) in the report of a project evaluaticon dated rFebruary 1573,
The NARA analysis of the ALR report served as the cource of informnticn

that put rest of the questions to rest. The analysis noted that AR
concurred with all of the AIR recomrmendaticns that were ralsed in this
neeting tut noted that most of the AIR recemmendations were either te-
yond the scope of the project or would rejqulre considerabie funding,

Since recelipt of the Denochue memorandum, IIARA has developed a AR which
outlines 1n consideratle detail pregress achnieved, It was su . eosted
that a ccpy of the DR accompany the revised Zi0P, FIP and the re.ort

of this rmeceting to DF. The Comnlittec feli that all of these materials
would precsent a nicre complete pleture of the project.
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The Committee hereby recommends that the attached proposed PROP be
approved, .

Enclosures a/s  °

N
Drafted s AR/NARA/ TEC:DS});;.EA 12/1h/7h

At/ D Ll pHe. -

Clcarances
AT R r—E=Ty SR

AVR/NARA, ULJames



AA/AFR, Dr. Samuel C. Adamsp.Jfo : FEB 2. 1974
Robert G, Hueswamm)

 ATR/DP, Robert G. Huesmana

-3

African Primary Science Projeect

‘This 1is essentially a revision for the record since the project has been
proceediny for some time now on the basis of the revised objectives. There
is & reduction in fundins requirements due to orisinal overestimates (for

a change), but the final year of obligation 18 still FY 1975, unchanged from
- the original PROP. : --

AFR/DP:RGHuesmann:pc:2/26/74
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UNITED STATES GOVERNMENT

Memorandum

Mr. Robert G, Huesmann, AFR/DP DAT.: February 26, 1974
Dan Cox /NARA/TEC
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 Mr. Ronald Penny (Intern)

Ms. Joan Coe, AFR/CWA Mr. Ullmont L. James, AFR/NARA
Ms, Jeannette Carson, AFR/NARA Dr. Samuel E, Fuhr, AFR/NARA
Dr, Edwin Martin, AFR/DS Dr. Dan Cox, AFR/NARA

Mr., Peter Daniells, AFR/CWA

Discussion:

The purpose of the meeting was to discuss possible 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 Committee agreed
upon the need to reduce the total 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 projections
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 though the evaluation was conducted in October and November
of 1972, the report was not submitted until February 1972.

(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 was done without
proper review of the revised PROP, So, AFR/DP in turn sent coples to

CWA 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 not organized

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



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

until December 13, one day after the memoranda Donoghue 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 wexre
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, ULJames(draft)
AFR/DP, MMeares(draft)
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UNITED STATES GOVERNMENT

Wiemorandum

AA/AFR, Dr. Samuel C. Adems, Jr. DATE: 20 ApR 1971

AFR/TP, David Shelsd

Approval of Project Authorizations for Africa Primary 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 Review 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 reflects a final termination date

of FY 1973 which is inconsistent with the dates shovm in the attached
Project Authorizations. Pending the planned evalustion it is im-
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 with the stipulation
that the evaluation will attempt to identify the possibilities of
accelerated achievement of project objectives or rationale for pro-
Jject 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. Moore
AFR/EAF, A. Ellis
AFR/CWA, S. Baron

Buv U.S. Savines Bonds Revularlv on the Pavvoll Savings Plan



April 1, 1971

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRAIOR FOR AFRICA

THRU: AFR/DP, Mr. David S

FROM: AFR/TAC, Marjorie S. Beldiugly
Problem: Request to approve PROPs for African Primsxry Science
Program and African Mathematics Program.

Discussion: The two subject PROPs are submitted together for approval
because of the similarity of goals, strategies, and issues. Both
projects constitute the second phases of extensive centrally funded
research and development projects. While some local adeption of
materiais will 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 innovative 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 & problem solving, questioning citizen of the modern world

in which he lives,

As traditional teacher centered, lecture/learn approaches continue
to be the mode of instruction in most of Africa, it would be a waste
of U.,S., and African money merely to distribute the materials
developed in the earlier R & D phase of these projects. Vhat 1is
clearly called for ere the [iSF-type of workshops and seminars for
teachers and supervisory staffs which contributed to the change in
U.S. philosophy and methodology during the past fifteen to twenty
years.

Because of the rapid acceptance of these approaches by African

educators and the instibutionalization of both projects througn

the estsblishment of African manapement committees the tiwe frame

for U.S. assistance is proposed for five years for both the Mathematics

. Program (FY 1970-1974) and for the Primary Sclence Program (FY 1971-1975).

The programs are conducted in English speaking countries in Africa,
with contract personnel based in Sierra Leone, GChana, Ethlopia and
Kenya. The managers of the Ivory Coast ETV project have made inquiries
sbout using the primary science material in that project, thus indicate
ing an African interest in using these materials in Francophone
countries,



There are now over 2,000,000 primary school children in seven English
speaking countries being instructed in modern methenmatics as a direct
r:sult of the R & D phases of the program. In the same countries
200,000 secondary school students and 60,000 future primary school
teachers are using Entebbe mathematics materials.

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

The geographical desks of the Bureau have cleared the two PROPs, with
the exception of CWR, whose abstaining memo is attached. ~ This sub-
mission is & revision of the African Mathematics. Program PROP approved
June 19, 1970, The PROP is complete in its current form with the
exception of a time phased schematic diagram depicting targets 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.
FY 1971 Funds will be required as follows:

African Mathematics Program $330,000.

African Primary Science Program $270,000.

The Congressional Presentation requests FY 1972 funds for these
projects as follows: lathematics, $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.

~Approved

Disappraved..

Dats—




AGENCY FOR INTERNATIONAL DEVELOPMENT (A.L.D.)

PROJECT AUTHORIZATION

1. PROJECT NUMBER

698-11-690-357

3. COUNTRY

AFRICAL REGIONAL

4. AUTHORIZATION NUMBER

0183

2, PROJECYT TITLE

AFRICAN PRIMARY SCIENCE PROGRAM

8. AUTHORIZATION DATE

4/26/71

6., PROP DATED

March 30, 1971

7. LIFE OF PROJECT

a. Number of Years of Funding:

Starting FY 1971 ; Terminal FY 19 (5

5

b. Estimated Duration of Physical Work
After Last Year of Funding (in Months): 12 months

® FUNDING BY FISCAL

LOC

AL CURRENCY

YEAR (in U.S. § DOLLARS P.L. 480 Exchange Rate: $1 =
or $ equivalenr) U.S. OWNED HOST COUNTRY
ccc + JOINTLY
GRANT LOAN FREIGHT GRANT LOAN PROGRAMMED OTHER

Prior through
Actual FY T1.

320

Operotional FY 72

327

Budget FY 73

286

B+1 FY Th <. 286 :
B+2 FY 75 251 ;
B+3 FY !

All Subsequent FY's

TOTAL

1,47k

i

]
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 APPROV AL OF PROJECT

PrOJect approval is given only through I"Y 1972 Dending an evaluatlon

:i.n F! 71/2 to determine the future of this project.
gshould include appropriate African educators.

XA XS EIORNIHIK

The Evaluation Team

(Use eontinuation sheet if necessary)

" Approved in substance for the life of the project os described in the PROP,

subject to the conditions cited in Block 10 obove, and the avail-

ability of funds. Detaited plonning with cooperating country and drafting of implementation documents i3 outhorizod.

This authorization is contingent upon timely completion of the seif-help and other conditions listed in the PROP or attached thereto.

This authorization will be reviewed at such time as the objectives,

scope and nature of the project and ‘or the magnitudes and scheduling of

any inputs or outputs deviate so significantly from the project as originally authorized as to warrant submission of o new or revised PROP.

A.L.D. APPROVAL CLEARANCES DATE
AFR/TAC, MBelcher ‘\@ ﬁ/fj/
o C NG SN S 7%
SIGNATURE .
DAA/AFR, PBirnbaum % /2 3/
AA AFR, Sammel C. Adams, Jr. \ CONT ? LA v

TITLE




ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA

THRU: AFR/DP, Mr. David Shear
FROM: AFR/EAC, Marjorie 8. Belchaw

Problems Regquest to approve PROPs for Africen Primaxy Science
Progrem and African Mathematics Progrem.

Digcussions The two subject PROPs eve submitted together for epproval
becouse of the similarity of goals, etrategies, and lssues. Both
projects constitute the second phases of extensive ecentrally funded
regearch end developmsnt projeets. While some local adaption of
materials will continue, the primary thrust of activities in the
future is to assist African based orgenizations to educate teacher
educators, ministry persomnel, end university persomnel in the
philosophy, meterial and methodology of the inductive approaches %o
teaching and learning. This innovetive approach to learning derives
from the need to relate curriculer experience to cultural custom,
while providing the Africen learner with the skills necessary to
become & problem solving, questioning citizen of the modern world
in which he lives.

As traditionsl teacher centered, lecture/learn approaches continue
to be the mode of instruction in most of Africa, 1t would be & waste
of U.S, and African money merely to distribute the materials
daveloped in the earlier R & D phase of these projects. What 1s
clearly called for are the NSF-type of workshops and seminars for
teachers and supervisory staffs which contributed to the change in
UoS. philosophy and methodology during the past fifteen to twenty
years.

Because of the rapid acceptance of these approaches by Africen

educators and the institutionalization of both vrotects throuch

the egstablishrment of Africen management committees the time frame

for U,5. assictance is proposed for five yeurs for both the liathematics
Program {FJY 1970-1974) and for the Primary Science Program (FY 1971-1975).

The programs are conducted in English speaking countries in Africe,
with contract personnel based in Sierra Leone, Ghana, Ethiopia and
Kenya, The manegers of the Ivory Coast ETV project have made inauiries
about using the primary science material in that project, thus indicate
ing en African interest in using these moterials in TFrancophong
countries.
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There are now over 2,000,000 primery school children in seven English
gpeaking countries being instructed in modern mathematies as & direch
result of the R & D phases of the progrem. In the sems ccunbries
200,00C secondary school students and 60,000 future primery school
teachers are using Entebbe mathematics materials.

The sclence materials have now been completed and ncceptanes ia
growing. Malawl, for example, has prescribed their adoption as the
primary science curriculum throughout the country.

The geographical desks of the Bureau have cleaved the two PROPe, with
the exception of CWR, whose absteining memo is attached, This sube
migslon is & revislon of the African Mathemetics Progrem PROP approved
June 19, 1970. The PROP is complste in its current form with the
exception of a time phased schematic diegram deplcting targets end
work plan discussed ia the PROP. The schematic will form Appendix B
on its recelpt from the Contractor.

The approval of the Sclence PROP will constitute £irst approval.
FY 1971 Funds will be required as follows:

Africen Mathematics Program $330,000.

African Primary Science Program 324 ,000.

The Congressional Presentatinn requests Y 1972 funds for thease
projects as followss Idathemstica, $300,000, Sclence, $310,000.
Funding will remsin at these levels for Piscal years 1973 emd 197h.

Recommendation: That you sign the two attached Project Authorizations.

Approved

Digapproved

Date

Drafted 71>
AFR/TAC, KSmail
Clearance:
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NETD STATES GOVERNMENT
emorandum

TO * AFR/TAC, Miss Marjorie Belcher DATE: March 18, 1971

FROM : AFR/CWR, Fermin ;3. Spencer

SUBJECT: PROP for African Primary Science Progrem and
PROP for the African Mathematics Progrsm

I 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 takes into consideration
that we are in a transitional period, that we have been phasing down on
formal education projects of this nature, and that we are at best trans-
porting to a less-developed part of the worldyp a couple of programs

which in our own country have had marginal 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 which would militate
against our funding these projects., Let me first discuss the Math 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 whether or not the African
nations really want to accept this proposal. To be sure, the materials
have been developed. The new math is well known to most Africanists

in the field of development. I am not so sure that they buy it. Here is
one guy who doesn't buy it. I am not sure that Africans would bur it.
Further, I am concerned that the orogram would be carried on in strictly
Anglophone countries, i.e., Ghana, Liberia, Sierra Leone, Ethicpia and
Kenya. I suppose that it would be almost impossible to try to work in

a Prancophone area, particularly since the problems we face with the
French and their desire that French culture dominate African education.
Here, I will reflect some of my own experiences in introducing new
curriculum materials. The big problem is not necessarily younsters who
are being taught, but the teachers who are doing the teaching. Most of
the teachers in Africa, and to a certain extent, those in the five countries
effected, are ill-prepared (most of them have little but an elementary
education themselves). How we can expect 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 years 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. What I am saying
in essence is that if we are going to do anything in education in the less-
developed countries, we should stop exporting our fads.

Do PP O 0 _.:.__ V3. 7. W [ ] .2 @ e A . PO



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 was not impressed. As I pointed out to
Bob Smail, about fifteen years ago, I developed some of these same
units during 1 summer work-shop, but take no credi sgkpride of author-
ship. However, I sa§®basically these seme units at Njala, only with
African titles. Again, what we see is a transplant of material developed
in this country being given a little bit of cosmetic treatment called
African, and then dubbed a new program. I know of a hundred different
ways in which we can spend our money better. In light of all the
difficulties we face, I would strongly disapprove the approval of both
of these programs.

ccMr. Smail, AFR/TAC
Mr. H. Freeman, AFR/TAC



?@aéﬁé 2%53
7P

A RESEARCH AND DEVELOPMENT PROGRAM
in
BEGINNING SCIENCE CURRICULUM

FOR ENGLISH~-SPEAKING TROPICAL AFRICA

2l

\\(This proposal requests partial support of the program for a period
i months beginning August 1, 1964, For this purpose, the sum of
£ sought from the Agency for International Development.

o S0 o0

Subnitted by

EDUCATIONAL SERVICES INCORPORATED
{latertown, Massachusetts

May 5, 1964



FOREWORD

The vages which follow deal with some of the specifics of a program of
research and development in science education, in and for the Enzlish-speaking
countries of Tropical Africa. These specifics make up one aspect of the larger
African Education Progeran of Educational Services Incoroorated, which includes
also the Entebbe Mathematies "orkshop and s Languages Program, and which is
intended in later years to resmond to still other African neeés. All these acti-
vities are embedded in a broad context, which will be set forth in this foreword.

The African Education Program has been »nlanned and 1s being conducted as
a program of research and development, carried on in the field and intended to
extend over a period of years. It oroceeds by gathering in Africa experts in the
subject-matter under consideration, in pedarogy, and in the arts and crafts
associated with the teaching and learnings nrocesses. Wuwerically the African

participants. dominate these gatherin~s, but expertise is »rovided primarily by

Arericales ,gto a lesser extent, British scholars and teachers,

The first stase of any phase of the Program is the developrent of new
curriculum materisls, new teaching methods and devices and new teacher-training
techniques. From the outcet, Africen teachers are associated with these activitiles
so that a smell cadre of trained teachers may be available concurrently with the
earliest exverimental materials.

In the segond stage, the small number of trained teachers carrv the exneri-
mental materials into African schools, and submit them to the ripors of classroom
uge. Their exverience 1s fed back into the process of develonwent, regulating it
as it continues.

As the materials begin to approach final form, the third stare besins, in

which exveriments are undertaken in the training of larse numbers of teachers.
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fny phase of the program will be considered complete when the classroom
materials have been develoved 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 veriod of research end develoonment
should be considered st an end., l!aterials will be in existence, to enter into the
educational msinstream in any fashion that governuwents or educational systems
choose to adopt.

This pattern may be exemplified, at least in part, by the Futebbe Mathe-
matics Workshop, which is now active in all three stages. The first experimental
materials, for Primary I and Secondary I, were oroduced durimg the summer of 1962,
Classroom use began durines the following academic year, and the information from
this early use was utilized during the summer of 1963 to revise these early
meterials; in addition, materials were orepared for Primsry II and Secondary II.
All these materials are in exverimentael use during the current academic year. In
eddition, a fext for use in the training of teachers was produced durins the summer
of 1963, and was used experimentally in seven institutes durine the winter of
1963-196k.

It will be noticed that pope of these stares is as yet complete. In
particular, the teacher-treining nroerem has only been broached; it is certainly
probable that the development of new techniques for the trailning of teachers must
precede any real breakthrough.

As the outline above indicates, the nrocess of evaluation is n continuwine
one, in which experts on testing play a major nart. Each Fntebbe Workshovn, for
example, Includes a testing groun. It is exvected that evaluation will be intensi-
fied as materials begin to approach their final form. Ultimately, of course, the
most valid evaluation will be made by the several host couwntries, and will

determine thelr decision to adopt or to ignore the completed meterinls.
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" Relationships of any nhase of the program with existing institutions oxr
with complementary programs must be permitted to develop as the program proceeds.
Initially it is important that a beginning be mede with a clean slate, and that
participants be able to find their own way back to fundamentals. But since the
participants themselves come from educational institutions, inevitably close
sssociations develop around specific activities. Amain, the Entebbe experience is
instructive: by its third year it had developed close associations with Ministries
of Education in Nigeria, Ghana, Northern Rhcdesia, Liberia and Sierra leone; with
the University of Ghana, the University of Wigeria at Ibadan, the University of
Nigeria at Nsukka, Cuttinaton College and !lakerere College; with the Harvard
University Migerian program, the Stanford Arithmetic Project and the “adison
Project. With its teacher-training orosram now in development, it hoves to develop
new associations with Columbia University's Teachers for East Africa Program, the
Ford Foundation efforts in Nigeria and East Africa, end with programs now beine

‘developed in the United Kinpdom.

¥
r

< Althoush in esrly staces of any program the emphasis eppears to be on the
development of materials for the classroom, the criterion of success or failure is
the extent to which means are found to create a large corns of teachers cavable of
using the materials effectively. This is narticularly true in Africa, where it is
extremely desirable to create a teaching nrofession as an imortant part of the
employment paettern; Africa, like all under-develoved areas, needs jobs for its
people far more than it needs labor-savins~ devices. Programs berin with the pro-
guqtion of @atgrials erwthe,classroomrbeoause it is only upon the basis of such

materials that teachers can be efficiently-trained, but the proliferation of

T

teachers lies at the heart of all the activities, and an exponential erowth in the
pnumbers of teachers over the first seversal years is essential if any nrosram is to
be termed s success. Because the African Educatior Proeram is young, this intent

13 not as apparent as it might be, or as it certainly will becowe with the passage

of time.,
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It might also be stated that as the later stapges are reached, it becones
important to associate developing industries and ccommercial enterprises with the
progrem, making them aware of the opportunities for the general economy that lie in
the aren of education. Indigenous interests, governmental and comrercial, must be
aroused if the educational propram is ever to be free from the need for outside
assistance., This is not likely to be of mejor consecuence in the Entebbe program,
but can be of considerable significance in the science program.

In summary, we see the African Zducation Program as enrared in research
end development leading to the establishment of models, all of them built where
they may be seen and understood. These models will be successful cnly if they
embody workable systems vhich can be cooied, adapted and reduced to vractice by

those who are convinced that they stand to rain.
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I. SUMMARY

The proposal whieh follows gecks or pertlal support of

the development of curricular meteriels in elementexy sclence for use in

Englishaspeaking Tropical Africa, during the period é«%{;,l?:yél 1964 through
i '—,:: , 1966, These funds will, together with funds from The Ford
Foundation, initiate a long-range progrem similar to the mathematics
program alveady in being,

The support requested here will complete the first pheses of the
totel progrem, which will include en "Afvicen Science Meeting" in West
Africa in December 1964, in which Africen, British and Amsyicen sclentists
and educators will meet to survey the extent of the task and its urgency,
exonine exlsting programs and decide upon further activities. The pro-
cedures ave similar to those employed with great success in launching the
mathematics program,

Ineluded with this propogal 1s sn account of the likely course the
program will tske during its first three-and-one-half years, It should be
understood that these larger plans are subject to conelusions rveached et
the 1964 Africen Science Meetina.

The proposal is divided into the following sections:

11, Background
II1, Needs and Opportumity
IV, The Existing Mathematics Program
V. Specliel Considaraticns
VI, The 8Sciemce Program
VII. Fineneing
VIII. Budget, 1964

IX. Labter Stages
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I, Background
- ROHREE

The activities for which support is askéﬁ*ﬁ%%%’are part of the
African Education Program of Educational Services Incorporated, and the
direct outcome of a six-week meetini held during the summer of 1961 at
Endicott House in Dedham, Massachusetts. At that meeting, twenty African,
five British and thirty American educators and scholars set forth guidelines
for an ambitious progran of cooperative effort in education for the English-
speaking countyries of Tropical Africa,

The first folio of the report of the Endicott House Conference is
appended to this proposzl. Ag will be seen in that report, major curriculum
revisions were recommended in Mathematics, Science, Language and Social
Studies and Humanities. An approximate time=table supjested that work in
Mathematics wmight begin at once, in Lanpuage and in Science soon thereafter,
ané in the Social Stulies and Humanities only in the more distant future.
The general intent of all these recommendations was to bring to bear, within
Africa, the talents of African scholars and educators upon something that
would approach a Pan-African level; to offer tlhem the direct and continuing
asslstance of Americans and British with experience in curriculum reform; and
to mount within Africa massive curriculum reform prorrams of the gort that
have been 5o influential within tl.e United States during recent years. The
ultimate intention was to create in Africa institutional resources that
might in time perumit African educators themselves to initiate and carry out
educational research and development on a scale commensurate with African
needs,

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

intervening two years with remarkable fidelity. A mathematics program (of
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which considerably more will be said below) was launched almost at once, and
has already made an impact upon African education. A modest Language program
began in 1962, and is progressing favorably. E.S.I. has established firm
ties in all the countries of English-speaking Tropical Africa, and enjoys
cocdial relations with Ministries of Education and with educational instie
tutions. Difficulties which accompanied the early stages of the Mathematics
program and which indeed were inseparable from the boldness of the approach
have been overcome.

During the years that have passed since the Endicoti House Conference,
E.S5.1. has conducted many of its other activities with an eye to later
African programs. Im particular, Afvican scieatists and science teachers
were invited both in the summer of 1952 and the summer of 1963 to partici-
pate 1in 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 year. These has also been minor Afvican parti-
pation in the E.S.I. Social Studies Program.

The success of the mathematics program and of these other activities
has led African ministries and individual Africen educators to urze uvpon
E.S.I. the need to embark upon an African program in ei mentary science,
even in the absence of any awareness on their par. that this has been
from the outset the intention of the African Education Program. In some
cagses = in particular Nigeria, Ghana, znd Southern Rhodesia - 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 likely that similar programs
will be initiated elsewhers; imposing upon E.S.I. 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 relyilng.
Despite the realization that science curriculum reform will be far
mote difficult to carry out that mathematics reform, E.S5.I. belleves that
‘the opportunity to embark upon a major program in sclence now presents
itself most forcefully, and that there is every reason to fall in with

African desires at this juncture.



III. The neecd and cpportinity

Knowledzeable Africens are well aware of the major deficiencies in
curricula currently offered in their schools. These curriculs, for the Tost

~.
part, are somevhat pallid copies of Dritish curricula, and reflect in only the ~

most superficisl aspects perticular African circuwstances end needs. They tend,
moreover, to lag a generstion or more behind current practicas in Britain itself,
end. are thus inappropriate in still another dimension. Beyond this, simply by
resson of being British, present curricula ere not entirely welcome to the prescnt
nationalistic spirit, inally, African educational lezders are aware that

if they are to close the gap between Africa and the west, they will need
curricule specifically desizned for the purpose.

All this makes the notioa of messive curriculum reform extremely welcome
within Africa. And novher= is the need iore widely felt than ia the ares of
science. There is an acute reslizution that science courses prepared in Britain
{or indeed in the United States or saywherce else) are vildly irrelevent to
African teschers end African children. There is an equallv acute realization
that the industriel growth vhich ATricens hope to stimulate must rest on a
foundation of widespreed scientific literzcy thet is mow totally absent. There
is an awareness, even in the more advancad African countries, that treir own

resources are not likely to be adequate to the task of building a new curriculum
and training teachers in its use.

E.S.I.,in the past, like other institutions, has recesived repeated
requests for assistance from Lfrican ccuntriesg, both in regerd to the
Physical Science Study Committes materials and to elementary science. Within

the limitations of its own capacities, in the absence of financial support
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for such activities, ®.8.I. hes attempted to assist Africen ccuntrieé'in thelr
efforts to adapt PSSC materials? although E.C.I. hus taken the view that these
meterials are not necessarily appronriate for Africa. Until now, Lowever, E.S.I.
has declined to uct in elementary science,

This reluctance has been dictated Ly the beliel thet until quite recently
elementary science instruction, unlike mathemastics instruction cr seccndary-
school science instruction, wes inadequately underctood within tha United
States itself, and that until we ourselves en)oyed greater capabilities in
elementary science, we w:ire poorly equipped to offer counszl or eid tc others,

&n the past few yeers, however, the United States has begun to remedy
its own deficiencies., E.S,I, has created its own Eleuentary Science Study,
and has made significant preogress in two vesrs of susteined work. Other major
prograns are moving ahead at the University of Californis-Berkeleyr, the
University of Minnesota, the Uaiversity of Illinols, znd elsewhere. It is
reasonable now to sey that the United States can contiribute, in both nateriels
end familiarity with‘effective procedures, to elementary scisnce curriculurm ///
reforms in Africea. /

In sum, there exists at this moment ¢ remarkable cconjunction of favgrable
circunstances:

/
1. The African ccuntries feel an urgent need to move shead in !

]
. . (.
science curriculunm refcerm; /
i
2, The success of the mathematics vprorram makss the E.S.I., Afyrican
k]
F)

Educeticn Prograrm a favored instrurment for these new actibities;
3. A body of knowledge now exists 1ithin the United States ?hich

L
‘

can be directly ar® immedietely put to use, i

It is doubtful that any major educational prorram, in ﬁfricé or elsevhere,

has berun with such favorable auspices.

o i



IV. Description of the existing mathematics program

Because it indicates so clearly the goals and the mechanisms of an
‘African curriculum reform program, and because to some extent 1t 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.shed 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, outqide 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 oificials from Sierra
Leone, Nigeria, Ghana, Tanganyika, Uganda and Kenya. The meeting began
with a general review of exilsting American 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 cfforts 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
were formed to prepare for a major writing workshop during the summer of 1962.
The workshop was held at Entebbe, Uganda. (The location has since
given a name to the program and its output, which are now generally known

as "Eantebbe Mathematics'" and "Entebbe materials".) Twenty American and
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British mathematicians joined forty Africans and expatriates from the six

countries represented at Accra, togothaw wieth Tiherin, Zanwihaw, WNunealand
and Nothern Rhodesia. Material produced at the workshop was published in
the fall of 1952, and used experimentally in all the participating coune
tries during the first half of 19563,

A second workshop was convened in Entebbe during the summer of 1963,
Approximately one~half the original participants werc invited to the
gecond workshop, and new pariicipants brought the total to a figure
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 following tangible achievements:

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

a copious set of teachers' guldes prepared.
2. * gimilarly, the textbooks and teachers' guldes have been completed
for Secowdnsy I and Secondary II.

3. A background vnlume for African mathematics teachers has beemn

~-apleted,

4, A manual for the production, with indigenous materials, of mathe-

matical "hardware' has been completed,

5. A cadre of more than a huncred Africuns has been formed, cone

stituting and influential agency for further activities.

6. Experimental classes have used portions of the materials with

uniformly encouraging results, and the beginnings of a feedback

loop have been established,



To this list should be added intangible accomplishments which may be

at least as important:

1)

The following 1s quoted from remarks made at a meeting of

representatives of the Agency for International Development by Dr. O.

Ukeje of the University of Nigeria, Nsukka, Easterun Nigeria:

2)

"Ihe Botebbe Mathematics Workshop is not only a project to
make available new concepts and new methods in mathematics to
African countries, but also it i{s to me an experiment im
isternational cooperation, and a successful one at that. Hexe
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 natiomalities,
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
wmathematics 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 very 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 the brotherhood of man."

Working relaitionships, both formal and informal, have been

established with ministries of educstion, universities and colleges through-

out Africa.

3)

The Entebbe workshop has succeeded, where more explicit efforts

had failed,in effecting working relstionships within individual African

countries between universities and Ministries of Education.

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

of the Entebbe materials in a progrem of teacher training during the coming

year,

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



teachers will have been familiarized with the materials, 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 familiar 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 years.

All this, of course, would be little more than motion for motion's
sake without scme 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
elsewvhere. They have been enthusiastically, and at times even immode

erately, approved, particularly those prepared for primary grades.

10,
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V. Special Considerations

If only because so much reliance is being placed upon experience gained
in the mathematics program, it is well to emphesize some of the important
differences between problems in mathematics education and problems in science
education, and the manner in which those differenceg must be reflected in the
elementary science program.

The most significant of these lies in the heavy reliance of elementary
science upon laboratory experisnce. The science teacher must have at hand
equipment far more elaborate than the chalk and blackboard of the mathematics
teacher, This is a major problem wherever scivnce is taught; in Africa it is
an extremely grave matter. Lducation budgets do not extend to laboratory
equirment even at levels that would be derisory in the United States. Thus the
obligation is imposed upon a science program to invent useful laboratory
equipment thet can be produced at the cost of a few rennies, or even a fraction
of a penny. Under eny circumstances this would be difficult enough, but even
here Africa is at a new disadvantage. Tn the United Stutes, much has Dbeen
done by adapting for use in science education industrial products turned out
in large quentities primarily for other uses: thus battery-driven electric
motors built to drive toy eutomobiles can serve a dozen different purposes
in & science laboratory. Africa, without a mejor industrial base, has no
such industries and hence offers only limited scopre to thic kind of opprortunism.

The shape of an Africen science program is likely to be determined by
the inventiveness of those who design it. For this reason, the present
program contemplates 1) the perticipatior et all stages of techniciens with

experience in the design and production of laboratory exreriments and laborstory
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eqﬁipment and 2) the establishment within Africa of a sizable facility for
experiment aﬁd equipment design and pilot producticn, under the direction of
American technicians.

The science program will also be forced to take a more particularistic
view of problems in science education as they are to be found in the various
areas of Africa. With only trivial reservations, it can be said that methemetics
in Nigeria is much the same as mathematics in Ugsnda; +the equivalent statement
can not be made of elementary science. Biology teaching must vary as flora and
fauna vary., Electrostatlic experiments which might contribute to a knowledge of
physics in Kenya would be a waste of the student's time in much of neighboring
Tenganyika. Those elements of science education which might be of grest 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 vrogram, they are reflected only in budgetary orovisions for the
establishment of centers of operation in both East and West Africa, beginning
in 1966, each to be directed by a Western scholar with experience in problems
of African elementary science education --= exoerience, hovefully, whieh will
have primarily been generated during the early vnases of the nrogram.

In the long term, the sciance wrogram is likely to require a fer more
copious battery of learning aids than mathematics. Consideration of the use of
motion pictures, in the classroom and on television, 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 £ill the needs of this and

perhaps later educational programs. Ho provision is made in thils proposel for

motion pictures.
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Finally, the science program will meke unusual demends upon African
teachers, which will be (in view of thelr owm educational backgrounds and
their customary procedures) even more texing than those made by mathematics.
By the time that the period with which this proposal deals nears its end, the
needs for teacher training will be equally urgent, and more demanding, than

those for curriculum construction.
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VI. The Program

The African Science Program hes alveady been initisted with the fivst
steps towerds recrultment of a Steering Committee, These steps are still in
progress, but the following have already agreed to attend all or part of an

organlizational wmeeting:

Eenry A. Gleason, Hartford Seminary Foundation. Professor Gleason is
an expert in the field of Linguilstics and a member of the
Languege Program of the African Educetion Study.

David Hawkins, University of Colorado. Professor Hawlkins is Director
of the Elementaxry Sclence Study of FEducational Services
Incorporated.

Alan Holden, Bell Televlsion Laboratories. Dr. Holden is g cherdat with
considerable experience in curriculum reform,

John Irvine, Massachusetts Institute of Technology, Professor of
Chemdstry.

William T. Mertin, Massachusetts Institute of Techmology. Professor
Maxtin is Ckreirman of the Department of Mathematics, Chalrmen of
the Africen Mathematics Program, end Chalrman of the Cambridge
Conference on School Mathematics

Robert Morison, Rockefeller Foundation. Dr. Morison 1s Director of
the National Sciences Division.

Phillip Morrison, Cornell University. Professor Morrison has been
essoclated with the Physical Scicnce Study Committee since its
beginning, and has been active in s wide range of curriculum
activities including the Blementary Sclence Study.

Edward M. Purcell., Harvard Unlversity. Professor Purcell is a Nobel
Laureate of Physleces,

Thomas Weller, Harvard Medlcal School. Dr. VWeller is g Nobel Laureate
of Medicine.

Jerrold R. Zacharias, Massachusetts Institute of Technology. Professor
Zacharlias has been the initiator of many of the more significent
curriculum programs of the past seven years,

Professor Jerome B. Wiesner of the Massachusetts Institute of Technology,
formerly the President’s Science Advisor, will attend the meeting, contingent
on his return from a long foreign trip by June 2nd, In any caese it is vexy
probable that he will take part.

It is not likely thet ell of these will serve on a steering commitiee,

but thelr experience and high interest meke it probeble that a large proporilon

will 4o s0.
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The Steering Committee will be aupgmented, with particular emphasis on
those who are novw active in Elementary Science Curriculum reforms throughout
the United States. The proportion of biolopists on the final Steering Conm-
mittee will be such as to reflect the importence 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
permit them to devote a major portion of their time to the program. For this
reason, the committee will be sugmented with scientists who will be able and
willing to participate on a continuing and sustained basis in the day-to-day
overation of the program. 2) An attempt will be made to include two or more
British scientists, of the stature of those listed above. E.S5.I. has always
contemplated a strong 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 vlanning 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 with E.S5.I. and with the
African Education Program has increased, and it is now anpropriate to build
upon this familiarity by assoclating the British more intimately with future
activities. Discussions have taken place with Sir Andrew Cohen, Director of the
Department of Technical Cooperation for the British povernment, end in more
general terms with Leslie Farrer-Brown, director of the Nuffield Foundation.
The matter will be pursued further when funds are assured.

Determination of poliecy and supervision of the operations of the
elementary science program will be the direct responsibility of the steering

committee. It will be not only the privilege of the cormittee to modify the
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program as it proceeds; it will indeed be its duty to follow the program as it
develops end to see that at every stage its activities respond to changing needs
and to accumulated experience.

The program for the period covered in this proposal, which will be
presented in some detail in the next few vases and which 1s reflected in the
budget attached to the proposal, should be read in the light of the role that
the steering committee is expected to play. In almost every resvect it is a
contingent proposal, in which esch stage must necessarily be dependent uvon
the experience geained 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 Africen Science Meeting in>December 1964, is realistic
and will proceed in close accordance with plans.

Despite the fact that activities after 196l cannot be precisely stated
until completion of the meeting in December 1964, it is essential thet E.S.I.
be assured of support for at lesst the following year. It would be imvrudent
to begin the program without such support, if E.S.I. is to look for the asso-
clation of African ministries and individuals with the program: each vhase of
the progrem implies the following phase and E.S.I. cen not honorably permit
itself to fall into a position where it 18 making implicit commitments without
the funds with which to honor themn,

Clearly the program, if it is as successful as it promises to be, must
continue over the long term. A later section 1s devoted to sowe of these long-
term questions. In the remainder of this section, plans for the period Mexch,
1964 - December, 1965 are given in as much deteil as is realistic; it will be
seen that plens for 1965 are somewhat more vague than those for 1964, 1In

additlion, skeletel outlines are gilven for 1966-1967. Simllarly, in Section VIII
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the budget for 1964 is presented with considersble assurance; the budget for
later years more tentatively. The budget for 1966 covers only the first five
months of the year. Expenses for activities vwhich are expected to lest through-

out the year 1966 are calculated at 5/12ths of the annusl cost.

A, March, 196k - December, 1964

Beyond the activities of the steering committee, some principal lines of
action will be followed.

It will be necessary to establish an understending with African minise
tries of education. During the summer months E.S.I. consultants and personnel
will visit the African countries. With the help of the A.I.D. Education
Officers and the fine contacts made through the Entebbe Mathematics program, it
i1s intended to extend the existing understanding with these ministries, to out-
line plans and seek co-operation for the December meeting.

Africen scientists and science educators should be identified with the
program as soon as possible. The full co-operation of the A.I.D. Education
Officers with their local knowledge will meke this tesk much easier. The
summer visitors, using also such help as is aveilable from the African educetors
at University and school level who work on the Mathemstics program, will be
asked to meke these contacts and to ldentify people who might contribute to
the December deliberations.

Finally, liaison with existing national endeavors on sclence education
reform will be maintained and every effort made to help and stimulate such
work vwhere it is non-existent.

During the summer of 1964, three major activitles ave plenned:

1) participation by three scientists and two techniclans in the effort begun

under Dr, Babs Fafunwa in Eestern Nigeria. Dr. Fafunwa has been asgociated with
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the African Education Program since its inception, end with the assistance of
E.S.I. has initiated a smsll elementary science effort at the Harden Institute of
Education in Nsukka. Dr. Fafunwe was with the E.S.I. Blementary Science Study
during the summer of 1963, end two members of that study assisted him in a brief
workshop held in January in Nsukks, 2) Provision of scientific and technical
assistance for other workshops being planned in Ghana, in Northern Rhodesia and
perhaps elsevhere. 3) A brief meeting at Entebbe late in the summer, at which
the small cadre of participants will meet with each other and with a group from
the mathematics workshop. The purpose of these activities will be to lay a base
for major pan-African activities. In addition, this tire and the following months
will be used to recruit participants and provide guidelines for the December
conference,

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 with elexentary science curriculum
programs; their colleagues from the United Kingdom; and Ministry, university and
schools representatives from English-speaking Tropical Africa. A.I.D. Education
Officers from the African countries participating will be invited to attend the
final session of the conference. The accomplishments end intentions of American
and British curriculum reforms would be presented to the Africen varticipantrs
and their relevance to African problems and needs explored. The meeting will be
asked to consider the need and ur~ency of the task of science curricular reform
in Africa, the need for a jolnt Anglo-American-African effort, and vhat time, funds
end expenditure of energy such en effort would require.

Digcussions which have already taken place make it reasonably certain that
the meeting will proceed to fix a time, a place and to some saxtent the participants

for an eight-week summer workshop, to be held in Africe during the summer of 1965
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eand to engage the efforts of 20-22 Americans and British (including expatriates)
end 30-40 Africens. Groups will be formed in the U.S., the U.K. and Africa to
prepare materials and plans for the workshop., It is heoved that local A.I.D,
EducationiOfficers may find it possible to co-operate in implementing plans

mnade for their own territories.

B. Calendar year 1965

Work groups in all three areas will be active during the first six months
of 1965, Steering committee and staff will concern themselves with planning the
workshop.

The summer workshop will engage in three princival activities:

1, The establishment of guidelines for an elementary science course

curriculum during some or all of the pre-college years;

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

extensive curriculum;

3. The invention of laborstory exveriments appropriate to the African

environment and to Africen financial snd industrial resources.

At the close of the workshop, completed text meterials would be edited
and printed, in preparation for limited experimentel use in the schools.

Emerging from the workshop would also be a facility for experimental
design and pilot production of laboratory materials. The facility would be
directed by two Western technicians, would employ African labor, and would be
fully equipped for shop work and small-scale producticn. Its first responsibility
would be the production, on a limited scale, of laboratory equipment designed at
the workshop and intended for limlted experimental use; 1t would thereafter be

the producing arms of the program in Africa.
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LATER STAGES

C, Calendar year 1966

A second summer workshop would be the principal activity in 1666. The
shop facility would continue in action, and limlted experimental work would be
carried on,

Early in the year, centers will be established in East and West Africa to
direct continuing activities, supervise experimental use of materials and feed-
back, and provide assisiance to Ministries and tc teachers using the nevw

materials. Each center will be directed by a scientist or technician who has

had close association with the progran.

D. January 1, 1967 - September 30, 1967

The program would continue into a third summer workshop.

K. Murther plansg

This proposal extends only to September 30, 1967. Previous experience
indicates that even before this period concludes, the process of training teachers
to use the nev materisal must have begun. By the fall of 1967, a substantial
amount of classroom materisl and a sizeble corps of teachers should be available
to provide a controlled experimental program in the schools.

The teacher-training progrem itself will have revealed by then special
needs, wvhich may well lead to an attempt to provide motion picture production

facilities in Africa.
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VII, FINANCING

Educational Services Incorporated began to incur charges against the
sclence program early in 1964,

As in earlier portions of the African Education Program (the Endicott
House Conference, the Mathematics Program and the Language Program) E.§,I,
has sought support from sources other than AID, and in particular from the
Ford Foundation. The ability of the Ford Foundation to move quickly upon
such requests, and its willingness to provide seed money for ambitious ven-
tures, have proved invaluable.

For this reason, the Ford Foundation was asked to provide $250,000 in
order to ensure that E.3.I. would be able to begin activities in March, 1964,
as well as to make those commitments for subscquent months that were essen-
tial if plans were to be made for the summer of 1964 and the Christmas period.

Those funds were accordingly granted.

P IR AN

The Ford grant, together with the total of $éééééﬁﬁ’sought in this pro-
posal, will carry the program through May 31, 1966, Well before that time,
E.S.I, will be able to make estimates for further activities.

The prefatory note to the section of this proposal which deals with the
budgets states the manner in which costs have been allocated between the
Ford Foundation grant and the present proposal.

Earlier, it was suggested that capital investment within Africa may be
necessary at some later date, Where it is possible in the West to call upon
existing commercial organizations to provide laboratory materials, textbooks,
films and other necessities, it may be necessary in Africa to create such

organizations.
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Discussions have already been opened with the Bank for Recomstruction-end
Development. Officiels of the Bank have expressed their support of the princi-
Pples and procedures of the African Education Program, snd have indicated a
willingness to consider long-term, no-interest loans in furtberance of the
program when the moment arrives that will make such action desirable. '

It might be stated here also that it is the long-verm intention of E,SQIF
to convert the two centers 1t hopes to establish in West and East Africa into
independent institutions, with joint Anglo-American African directon. Shqﬁld
this task scem practlcal during the period of this proposal, E.S.I. wou;a
determine in discussions with A.I.D. the proper disposition of funds and assets
arising from approvel of thls proposal, elther turning them over to the new in-

stitutions or continuing to exercise primary responsiblity.
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VIII, BUDGET

The budgets which follow cover the period August 1, 1964 - May 31, 1960,
Each calendar year is treated separately; there are, therefore, three budgets
to be considered: August 1, 1964 - December 31, 1964; calendar year 1965;
Janvary 1, 1966 - May 31, 1966,

During the first two of these periods, a column headed '"Other Funds'
shows those expenditures which will 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 progran during the period
March 1, 1964 =- August 1, 1964, which is not covered here. They are shown
on the 1964 and 1965 budgets so that the full scope of the program during
these years will be manifest,

In allocating support between AID and other funds, differing considerations
c¢nter during each of the three calendar years covered in whole or in part in
this proposal:

1) August 1, 1964 =~ December 31, 1964, 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 was provided by the Ford Found.tion between March
and August. All charges for summer activities are allocated to Ford funds,
since AID funds will not be available at the begirning of the summer, Sone
Ford funds are also utilized for the December meeting, bringing it up to
optinum-size.

2) 1965. General expenses are shared equally between AID and Ford., Some
Ford funds are alao allocated for the summer workshop, bringing it up to

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

Ford funds will be used to create permanent E,S.I. establishments within East
and West Africa, These expenditures are not shown on the accompanying bud-
gets.

Assunptions made in the budgets that follow are based on experience
with the mathematics program, now in its third year. It has been necessary,
however, to make certain zcoss assumptions in those areas where the science
prograa will have special needs. Fringe benefics for American staff members
resident in Africa are intended to amortize costs of home leave after two

years overseas.,



STAFF

STAFF TRAVFEL

STEER ING
COMMITTEE

CONSULTANTS

1964

(August 1 - December 31)

Project dlrector (1l/3 tinme)

Executive assistant (full time)

Secretaries (1 2/3 tiae)

Fringe benefits at 15%

Project director (inc. 1 African trip)

Executive assistant (inc. 2 African tr.)

do.

Fees at $100 a day

Doncstic travel

2 Africa trips

do,

U.S, = 20 man-days at $75

U.K, -

Africa

Travel

Travel

Travel

do.

10 man-days at $50

do,
50 man-days at $25

do,

Total
3,300
5,700
3,960

1,785

6,000
5,000
4,000

4,000

1,500

1,500

500
1,250
1,250
2,000

500

1.000

AID
2,200
3,800
2,640

1,190

25,

Ford

1,100
1,900
1,320

595

1,250
1,000
250

500



MATERIALS
&
SERVICES

SUMMER
ACTIVITIES
=~ NSUKKA

SUMMER
ACTIVITIES
~= ENTEBBE

SUMMER
ACTIVITIES
== OTHER

(1964 continued)

Rent
Telephone & cable

Reproduction & mailing

Fees =~ Scientists (2)

Fees = Technicilan

Travel

Local transport

Board & room == (3 x $16 x 60)

Air freight

Fees = Africans

Travel

Board & roon =~ (20 x 516 x 10)
Local transport

Air freight

Fees = Scientists (2)
Technician

Travel

Board & roon (3 x $16 x 60)
Local transport

Air Frelght

Total
1,000
2,000

500

8,000
2,000
3,000

500
2,880

1,000

700
7,000
3,200

300

700

8,000
2,000
3,750
2,880

500

1,000

AID
500
1,000

250

@ o

26,

Ford
500
1,000

250

8,000
2,000
3,000

500
2,880

1,000

700
7,000
3,200

300

700

8,000
2,000
3,750
2,880

500

1,000



DECEMBER
MEETING

Fees
Americans (8)
Auericans (4)
British (&)
British (2)
Africans (20)
Africans (10)

(1964 continued)

Travel (including staff)

Americans (10)

Americans (4)
British (4}
British (2)
Africans (20)
Africans (10)
Board & room (34 x
Board & room (16 x
Air freight
Local transport

Local services

Equipment rental

STLFT

STAFF TRAVEL
STEERING COMMITTEE
CONSULTANTS

$20 x 6)

$20 x 6)

SUMMARY

MATERIALS & SERVICES

SUMMER ACTIVITIES = NSUKKA
SUMMER ACTIVITIES - ENTEBBE
SUMMER ACTIVITIES -~ OTHER

DECEMBER MEETING

TOTALS

INDIRECT COSTS AT 15%

GRAND TOTALS

Total

4,000
2,000
1,500

750
5,000
2,500

10,000
4,000
2,400
1,200
5,000
2,560

4,080
1,920
2,100
600
600

9GO0

14,745
11,500
20,000
10,000

3,500
17,380
11,900
18,130
51,050

158,205
23,731

181,936

27.

Ford

2,000
750

2,500

4,000
1,200

2,500

1,920
700
200
200

300

4,915
4,000
6,000
5,000
1,750

17,380

11,900

18,130

16,270

85,345
12,802

98,147



STAFF¥

STAPF
TRAVEL

STEERING
COMMITTEE

CONSULTANTS

MATERIALS
&
SERVICES

1965

(Calendar Year)

Project director (1/3 tim )
Executive assistant (full time)
Secretaries (1 2/3 time)

Fringe benefits at 15%

Project director (inc. i African tr,

Executive asst. (inc. 3 African trips)

Fees
Domestic travel

African travel

U.S. = 40 man-days at $75
Travel

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

African - 200 man-days at $25

Travel

Rent
Telephone & cable
Reproduction & mailing

Office supplies & equipment

Total
7,500
14,000
9,500

4,650

3,500

6,000

6,000
6,000

6,000

3,000
5,000
1,000

560
5,000

2,000

2,400
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



SUMMER
WORKSHOP

SHOP

(1965 continued)

Americans (9 at $4000)
Americans (3 at $4000)
Africans (35 at $1000)
British (& at $2000)
British (2 at $2000)
Technicians (2 at $1500)
Technicians (1 at $1500)
Clerk-drivers (2 at $500)
Local labor
Administrative officer

Travel
U.S. = Africa (16 at $1000)
U.S, = Africa (& at $1000)
U.K., - Africa (4 at $600)
U.K. - Africa (2 at $600)
Africa-Africa (35 at $3C0)

Board & Roomn.
55 x $16 x 56
10 x 316 x 56

Equipnment purchase
Equipment rental
Coniference rooms

Library

Transport
Alr freight
Sea frelght
Local

Technicians (2 at $14,000 p.a., 3 nos.)
Upset costs

Fringe benefits at 30%

Travel

Total

36,000

12,000

35,000
8,000
4,000
3,000
1,500
1,000
1,000
3,00

16,000
4,000
2,400
1,200

10,500

49,280
8,960
1,500
1,500
1,200
1,C00
3,000
1,000
5,000
7,000
2,000
2,100

5,000

AID

36,000
35,000
8,000
3,000
1,500

1,000
3,000

16,000

2,400
10,500
49,280
1,500
1,500
1,200
1,000
3,000
1.000
5,000
7,000
2,000
2,100

5,000

29.



SHOP
(cont,)

PUBLICATION

(1965 continued)

Total

Local labor 7.500
Rent 1,200
Shop supplies 15,000
Materials and services, miscellaneous 5,000
Editing and printing 25,000
Distribution 5,000

SUMMARY

STAFF 35,650
STAFF TRAVEL 9,500
STEERING COMMITTEE 18,000
CONSULTANTS 16,500
MATERTALS AND SERVICES 7,600
SUMMER WORKSHOP 211,040
SHOP 74,800
PUBLICATION 30,000
TOTALS 403,090
INDIRECT AT 15% 60,4564

GRAND TOTALS 463,554

AID

7,500

1,200
15,000

5,000

25,000

5,000

17,825
4,750
9,000
3,250
3,800

179,380

74,800

30,000

327,805
49,171

376,976

30,



STAFF

STAFF TRAVEL

STEERING
COMMITTEE

CONSULTANTS

MATERIALS &
SERVICES

SHOP

1966

(January 1 - May 31)

Five-twelfths of $35,650 (See 1965 budget) 14,850
Five~twelfths of $9,500 (See 1965 budget) 3,875
Five-twelfths of $18,000 (See 1965 budget) 7,5G0
Five-twelfths of $16,500 (See 1965 budget) 6,875
Five=twelfths of $7,600 (See 1965 budget) 3,165
Supplies at $10,000 p.e, 4,165
Technicians at $28,000 p.=a. 11,665
Fringe benefits (30%) 3,500
Local labor at $20,000 p.a. 8,330
Travel at $3000 1,250
Rent at $2400 p.a. . 1,000
Materials and services at $15,000 p.a. 6,250
SUMMARY
STAFF 14,850
STAFF TRAVEL 3,875
STEERING COMMITTEE 7,500
CONSULTANTS 6,875
MATERIALS AND SERVICES 3,185
SHOP 36,150
TOTAL 72,425
INDIRECT COSTS AT 15% 10,864

GRAND TOTAL 83,289

31.
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1964, ..

1965, ..

8800006

SUMMARY = 22 Months

00 6000 s %0800

ceereessarsonssasnssesssecd 83,789

G.o‘l..ﬂl!n¢l|l376’976
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in
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I. SUMMARY

This propossl to the United States Agency for International Development
requests the sum $1,499,839 to support the work of the African Science Program
during the next two yesrs, beginning July 1, 1966 and extending througi
June 30, 1968. The African Science Program seeks sustained support for this
period so that its members can count on continuity in plenning the activities
proposed for the next two years and can select the scientlsts and educators for
proposed work and offer them firm commitments in advance of the scheduled work
program,

It is intended that these funds will be applied primarily towvard
establishing the science program on a wider scale than is now possible by

a) addition of science centers for both developwent and instruction
in the participating African nations and ministerial regions and
b) preparation and testing of a greater diversity of science materials
for the primary gredes, with particular emphasis on those agpects
of the pregram that will hasten the formation of a large corps
of teachers tf;ined in classroom use of the new materials and
given some insight into the fundamentals ¢f the pertinent
scientific disciplines.

The summer workshops planned for 1966 and 1967 will concentrate upon
vhat is needed to provide a variety of nmaterials for classroom testing and to
prepare adequate manuals and materials to assist in the enlarged teacher
education aspects of the program. The science centers, staffed jointly by
representatives from Educational Services Incorporated and the host couniries,
will complement and supplement, throughout the year, the summepr workshops;
by providing & renge of testing situations,; the centers will maeke it possible
for curriculum development end evaluation and teacher education to proceed

throughout the year in a number of countries,
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The experience of the African Education Program at this time indicetes
{perheps with more enthusiasm than intellectual certainty) thet the attitudes
toward learning which the new science materials are intended to inculcate are as
relevant to African as to American children, and that these materials can be
used by non-specialist science teachers with some measure of accoﬁplishment.

The materials that already have been produced have proved efficacious, and they
are welcomed in the African schools, by students sand teachers. The African
educators now associated with the program are no longer content to adopt
patterns of education that have become obsolete, amd 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 with simple illustrations

end adult constrictions. The idea of diversity of materials and diversity of
teaching approaches -=- of the abundance of learning and teaching aids that give
both student and teacher some evidence of belief in the natural world -- is now
accepted by those who have worked with the Africen Science Program. Despite
the relatively short time the Progrem has been 1n existence, a perhaps sig-
nificant change has taken place and profound change msy become possible in the
future.

The activities delinmeated in this proposal are based upon the experience
of the African Education Program's work in Africa since 1961, following the
Endicott House Conference held in Dedham, Massachusetts. It is not the purpose
of this proposal to review all the work that has been initiated since then, in
mathematics and in science. Various reports and published text material have
been submitted to the Agency for International Development over the years; reports
on the Science Program's Keno Conference in February, 1965, and the syllubus of
experimental teaching materials produced at last summer's science workshop at
Entebbe, as well as a formal report of the workshop, have been submitted to the

Agency. It is the bellef of the wembers of the African Education Program's
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planning committee, that the accomplishments of the Sclence Program would be
made more effective by the granting of funds to support continuing work over

the two-year period.
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II. BACKGROUND OF THE AFRICAN ELEMENTARY SCIENCE PROGRAM

The major concern of the English-speaking nations in Tropical Africa is
not whether they can sustain political independence but whether they can achieve
intellectual independence; not whether they can become involved with nuclear
energy and nuclear reactors but whether the people can be freed from a fatalistic
attitude towards life. They are less interested in the prospects of manufacturing
transistors than in the prospects of growing sufficient food. An increase in their
rate of exports of rare minerals is less important to them 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 wait until they learn that typhoid is
more likely to come from drinking dirty water than from a witch's spells,

In August 1960 an International Conference on Science in the Advancenent
of New States was held at the Weizmann Institute at Rehovoth, Israel, attended by
scientists, educators and governrent officials from around the world. This
Conference served as a fulcrum between those who believed that the most sophisti-
cated aid in the form of computers and nuclear reactors and the like, should be
given to new nations and those who believed that fundamental 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 agreement with Dr. Solomon B, Caulker, the
Vice Principal of Fourah Bay College, at Frectown, Sierra Leone. Both men
recognized the need to reform the teaching of science and mathematics in the
schools in Africa, and they knew that although outside help would be needed, the
process of developing viable forms of educationai assistance nust be carried out

in Africa by men of good will and scientific achievement working cooperatively,
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Dr. Caulker ﬁas killed when his plane crashed on the wsy home from the
Conference; Dr, Zacharias, who 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
wvhich 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 Conference--established a plan of action for making
innovations in education in the African schools. Fifteen Africans, from Ghana,
Nigeria, Sierra Leone, and Uganda, participated. They and the Americans and
representatives from the United Ilingdom decided that reforms should be made in
mathematics and science and other disciplines, ard that these reforms should
follow closely techniques recently developed in the United States by collaboration
of the university scholars and school teachers working with pilot classes under
experimental conditions, and with teacher ed :ation an integral component of the
projects,

The African i‘fathematics Program was the first group of the African
Education Program to begin work, =nd it has accomplished much since its inception
five years ago. The materials produced at four successive summer workshops in
Africa are the groundwork for a sequence of mathematics textbooks desigued to
present in a systematic and logical menner, exciting to ooth students and teachers,
some of the fundarental mathenmatical ideas and skills essential in e mcdern,
technologically-based society. The mothematics materials are being used in
experimental classes in schools and teachers' colleges in ten African nations:
Ethiopia, Ghana, Kenya, Liberia, Malawi, lligeriu, Sie~ra Leone, Tanzania, Uganda,
and Zambia. Other nations have expressed interest in adopting these materials
throughout their school systems; but they have been discouraged until the materials

can be tested and revised and until those nations are prepared to offer sound
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teacher education programs in the use of the materials. Thirty-three textbooks
have been published in experimental editions for the primary and secondary schools,
and teachers' guides and mathematics 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 workshops, 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 which improved science
instruction for the schools can be developed, Although the reform of science
instruction is different from the work in mathematics (and more difficult) the
science program undoubtedly benefits from the experience of the mathematics
program., Mathematics already had a place in the African elementary curriculum
whereas science instruction, beyond personacl hygiene and nature study, wvas all
but non-existent. Awareness of the need for reform was casier to stimulate in
mathematics than it would have been in science, and fron this beginning recep-
tivity to new ideas has spread, furthermore, thc political and occasional
educational restrictions on cooperation have largely been surmounted by the
nathematics prograns; the science program benefits from the accomplishment and
good will of the mathematics program. Thus, the timing in inaugurating o science
progran has been fortunate,

Perhaps the main reason that mathematics came first in Africa lies in the
nature of the subject itself; for all its subtlety mathematics 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 ways of looking at numbers, ideas and the world. insights obtained from
mathematics make more effective use of materials that are representative of the

world of science. Then,too, the innovations in mathematics instruction in the
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United States made by several groups, including the Sechool Mathematics Study Group,
the University of Illinois Arithmetic Project, the Syracuse University-Webster
College Madison Project, and the Stanford Arithmetic Project, had rveached a
comparatively advanced stage of development, zad the experience gathered from
these efforts could most readily be applied to the African situation.

Since the mathematics progrem was initlated, ESI's Elementary Science
Study and other curriculum improvement groups have done nuch to develop new ways
of teaching science to young children in the United States. On the urging of
African educators who had participated in the Endicott House discussions and
been impressed with these U.S. developments, the African Elementary Science
gfgggaprwas 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, it was decided to
hold e summer workshop, at Entebbe, Uganda, to begin intensive development of new
science materials for African primory school children. The printed results of
this workshop have been sulmitted 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 Elementory Science Study in the United States, the
workshop achieved one of its primary objectives of creating a give-and-take
etmosphere among the Africans; they were able to exchanze ideas, suggestions, try
out materials in local schools, work with many kinds of materials, study certain
aspects of biology, physics, mathematices, and chemigtry--or the earth and life
and physical sciences=-in free discussion (and often arguwaent) with able
gcientists from other countries, The workshop was held under the chairmanship
of Dr. J. 8. Goldstein, professor of physics at Brandeis University. Dr. Goldstein
will direct next summer's workshop at Entebbe; his colleagues will include

professional bilologists, physicists, chemists, and phkysiciens.




-8 -

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 with ESI representatives, on the preparation
and adaptation of new science units for their particular regions. The Africans
came from Ghana, Kenya, Liberia, Malawi, Nigeria, Basutoland¥®, Sierra Leone,
Rhodesia*, Uganda, Tanzania, and Zambia; they collaborated at the workshop with
scientists from Sweden, the United Kirgdom, and the United States. A suggestion
at least of the potentialities of the African Elementary Science Program was
revealed by the workshop; as a way of involving Africans in curriculum research
ggd the development and trial teaching of science materials, the workshop was
tsuccessful; it may be anticipated that in the years ahead, first-rate meterials
will be produced, tested and evaluated, revised, and then implemented in the
schools, |

Although the African Education Program was not formally organized until
the winter of 1965, several Africans, upon their own initiative and with the
advice of individuals at ESI, had begun to develop science units for the schools,
vorking with simple, inexpensive and available native materials, such as buarmboo,
tin cans, mud, sand, and water, and taking into occount the environment of the
child and his teacher. Many of these same materials are used in the United
States, of course.

Ope of the centers of this activity was at the Institute of Education at
the University of Nigeria, at Nsukka. The work was directed by Dr. A. 3Babs Fafunwa,
Dean of the Faculty of Education; he was assisted by Mr. M.,B.R. Savagc, & represen=
tative of 1SI's Elemcntary Science Study and a former staff member of the Study
in Watertown. In one of his reports on his work in elementary science for the

schools, Dr. Fafunwa wrote: "It scems to me that if Africa in general and

#Participation from Basutoland and Rhodesia was made possible by private
foundation support.
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Nigeria in particular is to move from the Eighteenth Century to Join a world

where science has already become a dominant cultural factor, she needs a

built-in gcientific attitude on & mass scale. ... The exciting world of science

must be brought within the reach of the average Nigerisn if the gap between
Nigeria and the rest of the world is to be shortened and if she is to exchange
her role as & spectator for that of an actor in this scientific world. Indeed,
no major industrial revolution can either teke place or be sustained, no new
society can be built or maintained in a continent where the nasses are still held
down largely by magic 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 population of 250,000,000 pecple and school-
age population of 50,000,000 (only a small portion of whom ettend school); it is
estimated that eighty per cent of the people and their schools are to be found in
rural areas. Science, as a discipline, is less than forty years old in most parts
of Africa. African education has been described as & roce between the teacher
_ and the negician to sce who gets the child first, The nmagnitude of the task in
Africa is as vas: as the challenge, but it is not overwvhelming. It may take
decades for an impact to be nade on whole generations; yet the beginnings made
now in nodest but ambitious education programs may provide pgrecter rewards than
will nore costly programs directed to other ends. The total cost of the African
Education Program, both mathcmatics and science, is a microscopic frection of the
totzl sum of $40 billion given in American foreign aid to other nations since the
end of th. Second World War.

The conditions that seew essentinl 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, In the
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common market of educetion, which should not be limited by any boundaries, it is
heartening to see evidence that a community of Arrican scholars can work
cooperatively among themselves and with those from other nations in the West. The
k?PEEiQEd- Most ;mpqrtant,,that programs of significance and integrity can be
;nétiated, staffed, and accepted, has been demonstrated., References to various
appended reports, as well as others alrcady submitted to the Agency, show broad
and sustained participation from African colleges and universities throughout the
regions where work is in progress. Any national or regional rivalries that may
have existed at any time in the past have been subordinated to the needs of the
programs, gpd it”has proved entirely practical to hold multi-national teacher

Efgining institutes, for instance, as well as the Entebbe and Mombasa workshops.
This record of success, end the accumulation of good will, should diminish
skepticism that similar cooperation will be difficult to come by when work on
other disciplines, including history and the social sciences, 1s begun.

The foregoing summary shouvld not be taken to mean that there has been
an outpouring of African scholars into either the science or mathenatics programs.
The Africans themselves would hasten to point out that Africa cannot supply in
cither numbers or quality the mathematicians and scientists necessary to command
programs of the type now being introduced; nonctheless, tne African nations are
providing =ducators witih some competence, os many as they can spoare, and they are
prepared to continue their support end to asugment it when possible, While it
must be recognized that the major portion of the work has been done in Africa,
with Africans predominant in number, in both the mathematics and science programs,
the broader decisions--decisions on direction, on rate of progress, on selection

of participants, on the selection of workshop and teacher education and science
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curriculum instructional centers--have to a large extent been made by Americans,
BEven 50, it now appears feasible that in the nex% several years, an organization
or organizations in Africa will be estublished with wise counsel and supporting
assistance to provide a more act!ve African hand in the guidance and determination

of the programs. The introduction of curriculum development centers, envisaged

in the proposal, in all the participating nations, will markedly bring about the
ST e e — B - -

kinds of alliances between scientists, mathematicians and educators in the
African universities and colleges that would lead to indigenous aduinistrative

and academic ection.
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III, SCIENCE DEVELOPMENT WORKSHOPS

Bécause gdunational activities must be designed with the intimate
cooperation of tls nations for which they are planned, and because this type
of cooperation cannot be brought into being on demand, the workshop approach
achieves considerably more than curriculum development alone., The workshops
held in Africe by the mathematics program over the past four years, end the
science workshop held last summer, heve engendered understanding and appre-
ciation. The various African nationals participating have glimpsed the immense
benefits to be gained for their naticns and regions by working cooperatively
among themselves and with Americanrs. Although this is not the major purpose
of the workshops, these results should not be overlooked; in a realiway, this
spirit of cooperation mixed with national pride helps to bring to all the activity
of the program a sense of immediacy, high purpose, and continuing commitment.

The science workshop to be held for e six-week period thils summzr, at
Dar £s Salaam, Tenzania, and the one to be held in the sumwer of 1967 will
accordingly benefit in less tangible but visible ways from the earlier omes,

At the first workshop, the participants set out to lay guidelines for
science curricula, designed for African use, and covering the entire school
period and to prepare and adapt materiaels for experimental use in schools and
for teacher training., The experimental materials produced have been tried in
pilot classes, under close supervision, and evaluated, at the "decentralized"
science centers in Kenya and Lastern Region, Nigeria, and at other centers. Over
the past year, it has become evident that much revision must be done on meny of
the units prepared last summer; that additional units will have to be prepared
reflecting either en omission in the past or fulfilling e unique regionasl need; that

attention must be directed toward the problem of teacher education and trainlng,

e ———

that major consideration at the 1966 workshop must be given to developlng a
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teachers' guide and basic concept book, imparting with clarity, simplicity,
and honesty some of the fundamental considerations for am investigative,
experimental approach to science teaching, The new approach, open-ended and
inductive, cannot be learned by remding aslone, nor can it be taught by rote.
It demands insight thet comes from working with all the materials that go into
a classroom, including laboratory apperatus that must be inexpensive enough
for all children to own or have ready access to, yet engineered with accuracy
and/durability. By doing science in this manner, the African educators have
learned first hand exactly what is meant by the improved new curricula and by
allowing a rich diversity of materials to enter a primary schcol classroom,
The workshop this coming summer should benefit from the experience of the
previous one, even as the succeeding workshops in mathematics have built upon
the experience of the previous ones.

At the workshop in 1966, the primary emphasis will be on:

a) Continuing the development of science materials end learning aids
first prepared at the 1965 workshop, in light of a school
year's revision, evaluation and experimental teachinfg;

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, points-of-view,
and techniques of the newer approaches to science teaching in
the elementary schools. African teachers in the primary grades
who have had experience with the materials in the classrooms
during the school year will assist in preparing the guide;

d) To begin planning the strategles that would enable a large-scale
teacher training program to get under way at colleges, universities,

and science curriculum instructional centers;
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e) To correlste the experience of the Eygféﬁi§§i§g,§£i§gg§‘gurriqglum

instructional centers with the work in progress and with the

selection and operation of the proposed additicnel centers
to be established following the workshop;

) To select those Africen educetors and scientists vho would best

provide the direction and leadership of the African Science
Progrsm in the future, and to give them supplementary and
selective aidj
g) To continue the search for and development of evaluative techniques
that would be valid and would reflect the particular African
situation, with major emphasis on finding sound ways of evaluating
meterials and not necessarily people; evaluation is discussed in
Section V of this proposal.

h) To prepare for use among the participants and other selected teachers
s body of science materials, including laboratory apparatus,
visual aids, tests, and written science urits, similar in
structure but more extensive than the body of wmaterials produced
at the 1965 workshcp;

The workshop to be held in the summer 1967 would concentrate, accordingly,
on the revision and evaluation of existing materials and development of new
materials so there could be enough science units to enable all the grades in
the primary school to use to some extent an experirental science curriculunm,
Testing and examination would receive much attenticn; since adequate tests have
yet to be devised in the United Stutes that reflect sense and sensibility to
both teacher snd student, it may be premature to state categorically and without
qualification that adequate and useful tests wiil actuelly come into being

by 1967, either in the United States or overseas, in Africa. The uwajor problem
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of teacher training also would receive major attention at this workshop. If
the experience galned over the past five years in curriculum reform and im-
provement in Africe is to be exploited fully and wisely, then means must be
\ found and strategies developed to recast the undergraduate curriculum of
\/C \ prospective teachers to guarantee continued curriculum innovation in the schools

land to prevent stegnation in the colleges. The faculties of teacher education

schools in Africe will have to be brought intimately into the activities of

~—_

contemporary curriculum reform. If curriculum reform is to have more than a

temporsry impact on educational pracvice in Africe , the effort must turn in-

creasingiy to the faculties of those colleges whose predominant concern is to
prepare teachers, At the 1967 workshop and thereafter, the Africen Science
Program will begin to direct its efforts more toward the immense problem of how - -
to train teachers to make the best use of the science materials. It must be
recognized that the science centers that are now attached to colleges and
universities are making headway in exactly this direction. This program will

!Fperimental programn,
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iv, CURRICULULI DEVELOPMENT CENTERS

The science program must take a more localized view of problems
in science education as they are to be found in the separate regions of
Africa, With only trivial reservations, it can be said that mathematics
in Nigeria is much the same as mathematics in Uganda; but the equivalent
statement cannot be made for elementary science in all Africa, Bioclogy
tedﬁhing in the lower grades must vary as flora and fauna vary. Electro-
static experiments that might enliven physics in dry Kenya would be a
waste of the student's time in the humidity 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 at Entebbe, no matter now diversified the viewpoints
of the developers, cannot be expected to travel equally well in all
nations. The curriculum development centers that we will cooperate with

in égp')of the participating African nations and ministerial regions can

e e T i m et

be expected to make the necessary transitions to provide for apnropriate
local use and testing,
Within the context of this procoram the centers will be con-
cerned with:
a) The continued development, trial teaching and regional adupta-~
tion of primary science curriculum materials;
b) In-service training programs for primary school teachers;
c) Consultation and guidance for scicnce tutors at local primary
teacher training colleges;
a) The provision of cuidance to ministries 6f education on

science syllabus revision,



wl7 -

The science centers, based on the planning already done by a
number of participating countries, will take different 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 concern with curricu-
lum development in a number of subjects,

The African Education Program would also provide funds for the
materials, tools, supplies, resource books, necessary to carry on experi-
mental design work, and funds for travel hy 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, gﬁ;mgﬁgﬁﬁmmgmbers would concern thgmselves with the priorities and
educational objectives of the host country and would work under the
ééhihistrative direqtiqnﬁquhost country ?g?ggnpel.

| In most of the centers ESI will assign a science educataor to
serve as the nucleus for the development work in primary science carried
on in his region. In a few centers we plan 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 strong conviction
that, especially during the initial staces of a center's operation,the
additional manpower will provide a signifiecant thrust to the program,

The centers will be an African institution created with African

\ resources and aurmented by American staf{ members. The extent to which
%his program will be successful in Africa will be determined by the

;%xtent to which the African ministries will commit their own limited

i

igesources of manpower, facilities and funds. 7To dats the Africans
i

i

have been more than willing to press on witn the program on this »asis,
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v, EVALUATION Ny

Pronouncements of intransigent goals in education are as misleading as

wrong, for education, by its nature, 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 esch 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 and impossible to carry out effectively, in any case,
due to the complex interactions of the factors involved. It is likely that both
of these views represent extremes, but it is not particularly useful to say that
the truth lies somevhere in between unless fairly precise statements can be made
concerning the types of evaluation that are effective and those that are not., Some
of the assumptions underlying these two positions are not factual but are based on
strong opinions assigning priorities to important human goals. Those who wish to
have an evaluation of a social action program early in 1ts development usually
agsume 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 increase in the mathematical skills of this
particular group of children. Those who oppose "evaluation" often see the
teaching of mathematins as a vehicle for accomplishing a wide range of objectives

which include inereasing mathematical skills but which also inelude 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.

mEg\ohall assume here that the primary purpose of an evaluation of teaching
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\methods is to provide 51mp1e feedback of 1nformat10n on_success or fallure to

those developing the currlculum 80 that they can try to improve their own_of‘fortso
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With this as a goal, then methodology loses some of its awe-inspiring character,

A real beginning cen be made by a clear separation of the goals of evaluation from
those of curriculum development and by recognizing that evaluation is a meens to
an end, We are then likely to interpret evaluation broadly to include a number

of activities: +the day-to-day observation of results by those carrying out the
teaching program; the 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 with controls; and so forth. Each of these approaches uay
play a useful role in an evolving curriculum which is modified by a process of
successive approximations, but each must also be judged with practical common
sense, since each of these approaches in some way complements the others.

Just what is being evaluated is not always clear. In some sense it is
possible to evaluate almost any type of human activity, but in designing a
specific evaluation program, there are obvious advantages in being clear. 1In
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, teachers, school systems, our
success in recruiting good teachers, our success in developing motivation in

teachers, etc.
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There are many different ways in which the patterns of thinking of the
uneducated African are incompatible with imaginative scientific thinking. In my
opinion, the crucial issue is that people who 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 neans that even if they
manage to learn scientific "facts" they do not have the full use of them because
they are likely to be fitted into traditional views on causality, and they are not
likely to increase the problem-solving skills of the individual student. Our
great scientists may be highly intelligent, and they may have a greal mass of
factual knowledge at their command, but wvhat makes them successful is that they
have by successive steps learned to solve problems posed by nature. They can
transfer probvlem-solving techniques from one area to another,

It does not seem to be too difficult to find out whether students Lave
acquired scientific "facts". It is wmuch wmore difficult to determine whether

students heve developed new rroblen-solving skills as a result of o serics of

teaching exercises. It is even more difficult to know whether students can carry

over problem-solving methods from ore task to anctier. ‘e need to develop

evaluation methods that are concerned with this aspect of learning. If people
believe they are interccted in teaching effective scientific problem-solving, yet
try to evaluate their results by finding out if studeunts have acquired facts
clearly, they are unsure what their curriculum development goals are. They not
only don't get an answer to the question they believe they are interested in, they
also shift the perception of the goal in the minds of everyone concerned.

An evaluation process moy provide useful information and yet interfere in
some way with the realization of broad teaching objectives. For instance, an

evaluation program can antagonize the teachers or the students and in this way
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spoil the very program it is designed to assist, Evaluation often takes time that
could be spent in other ways; it often requires & 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 memorization 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 leud to easily
nmeasureable results, even if these are less important in the long run than those
that are difficult or impossible to measure. BEvaluation programs often employ
outside teachers and observers. Such individuals, even if they are friendly and
are motivated to assist the teacher, may 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 evaluation methods that 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
eveluation to be aware of this fact and to act to minimize the conflict whenever
possible, and to be aware that evaluation goals are really subordinate to the
teaching goals.

An evaluation of the cffectiveness of a teaching unit is really en experi-
ment of considerable complexity, if we wish to knowv at sone level of confidence
how far we can safely generalize from our conclusious, It is useful to exomine
an anslogy, the evaluation of the effectiveness of drugs in treatment of disease,
Since drugs are given to complex huuan beings, a large nuniber of individual
differences may influence the outcome, namely age, SeX, inherited differences,
previous learning, personality differences, attitude, and many others. Zach of
these really represents an alternative explanation for results we attribute to

our drug treatment. The real point of experimental design, in my opinion, is to
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select the most plausible alternative explanations that might mccount 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 of teaching
methods, with the additional difficulty that one additional group of persons can
be suggestible--the teachers. All of this suggests that if teaching experiments
are to be designed so carefully thet we can be very sure which component of the
total situation is contributing the mejor component of the slleged treatment
effect, we must be very thorough indeed in planning an elaborete design,
Experiments on rats can be carried out by a few well-trained technicians.
Studies on human beings require the same or greater training, but it turns out
that many more pcople are often involved as experimenters and many additional
skills are needed., Human oeings must be treated like humen beings. This requires
that some of the members of the experimental team be sensitive to human needs and
skillful in arranging for compliance to simple requests, They must, however,
also meet the requirements for careful experimental design and careful uniform
reporting of observations. These skills are not easy to find in the same indi-
viduals. As a result, teams are often set up. This adds still another require-
nent--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 quulity that is required in

investigators of human behavior is the willingness to be found wrong. It
R PR

requires a great deal of sophistication to be comfortable while ones' favorite
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hypothesis is torn to shreds by & systematic team.
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Research always goes on in a larger social setting. Studies of rats can
be done out of sight of most people in a laboratory, so that they often do not
need much evidence of real soclal approval to be possible. Studies of human
behavior cannot be hidden and should not be hidden. As & result, any good inves-
tigation of humen 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 studles are often required to find out whether certain types of
invegtigation are feasible,

The eveluation of a teaching iethod can be considered as a scientific
experiment requiring the most sophisticated techniques of design and statistics,
and highly trained teams of investigators,and a receptive social setting. If
these reguirements are not met, the result may be at best meaningless ond at
worst destructive. Systematic investigation should not be abandoned when it is
difficult, but it should not be begun if it is inpossible. Instead of beginning
an investigation that cannot be effective, it might be reasonable to substitute a
strategy of developing the capacity to investigete; but this effort should be
kept in scale. The evaluating tail should not wag the teaching dog.

During the summer of 1965 Dr, Anthony Eiite cttended the summer workshop
at Entebbe., Dr. Elite is a psychiatrist interested in the new 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 personnl friendships with the partiecipants. In this
role he attempted to discuss eveluation 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 were reasonably consistent. He also

hoped to observe as many teachers in the classroom as possible to attempt to
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detect the subtle psychologic;l factors that interfere with the teaching of
scientific problem-solving by inductive methods. This turned 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 was probably influenced in his personal views
by the general spirit of the workshop, just as the other participants were. He
8180 hoped to learn from those African participants who had knowledge of local
conditions what unique difficulties in teaching might be encountered in their
aress. 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 cble to detect difficulties that would face systen-
atic evaluation only by picking them up in opinion. No systematic eveluation of
units was attempted.

Opinions on evaluation varied widely among the African participants, much
as they did among those from the U.S. and the U.K, Many individuals felt that
evaluation of units was premature and would interfere with the enthusiasm of
teachers in developingz and ueing 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 that
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

conciusion that few countries could carry on large-scale systematic eva{g&pions

e

BE}lizing rigid experimental designs with their own personnel.
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One problem emerged that might interferc with systematic evaluation of
units. It was clear that although & large number of studies were done to develop
sclence teaching units, the finished report was not always the most useful product
of the activity, All of the participents were learning from one another. This
mutual education will probably continue to be an important 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 seem desirable to fix 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 would be if there vere a longer period of experimenting
with teaching methods.

I conclude from this set of observations that it is premature to begin
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 outs%éfrs. Finally, the curriculum development activity is playing & useful
rgig.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 iumediately to evaluate, it would be more
desirable in the long run to develop the "capacity to evaluaste" in the groups of
African teachers 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, 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, all of which provide
sensible guidelines for research:

a) Developing the Capacity to Evaluate.

b) Conducting Feasibility Studies (to determine whether systematic
studies are possible, whether they are sacceptabl to the
social system in which they are to occur, and whether they

could be destructive toward other social goals).

c) Conducting Pilot Evaluation Studies.
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VI. PLANNING THE PROGRAM

The Africean Education Program has special needs that should be taken into
account, in planning for the next two years. Every program of curriculum develop-=
ment is a comzlex one, but the vast problems shead in Africa offer particular

challenge, as well as promise. The nature of the task can best be understood if
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the program discussed in this proposal is considered & project in research and
\‘-—..~

development,
W
The initial phase of research may end with the 1ntroduction of new
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materials in the classroom but the developmental phase does no end there, New

S mton,

e
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materials demand changes in the pre-servlce end in-service education of teachers,
It is unrealistic to schedule rigorously each stage cf & research and development

program, with specific goals and target dates, Preparation of new materials and

/

developmenp of a program. to train-teachers to use these materiglgﬁgay have tq) &,, °'<AZ:

proceed simultaneously, even though testing and feedback may call for major
revisions of the materials before they can go into the classroomn.

Without maximum flexibility, a research and development program in
education could fail to take advantage of unexpected opportunities. The pro-
cedures that are to be followed during the next two years can be outlined--as
they have been, with the increasing inter-action between the curriculum development
work at the workshops and the testing, evaluation, and development of these

materiels through the regional curriculum development centers-- but some of the

turning points must be spelled out in the direction and progress of the program,

It is enticipated that there will be at least another three year's of activity

along the lines indicated in this proposal. The development of new course
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materials in sclence, the education and.training of teachers, and the evalusation of

the materials will continue to be the major concern of the Africar Elementary

Science Progranm,

2165-66
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Mouatain View, Boulder, Colorado, U.S.A.

HYDER, Dr. liohamed Department of Zoology, The University College, Mairobi,
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JOWES, Mr. R.L. La Bone Secondary School, Osu, fccra, Ghana
KANYEWDA, Mr. Pearson 4. Domasi Teachers' College, Domasi, Malawi
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MORRISON, Dr. Philip, Department of Physics, Cornell University, Ithaca, New York,
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OKIGBO, Dr. Bede Department of Plant/Soil Science, University of Nigeria,
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OMONDI, Mr. J. Ishmael, Senior Science Inspector, Ministry of Education,
Nairobi, Kenya

PINCHIN, Mr. Malcolm, Soche Hill College, Limbe, Malawi

QUARTON, Dr. Gardner, Department of Psychiatric Research, Massachusetts General
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Nigerisa

SCHOLES, Mr. Robert, Nairobi Science Teaching Centre, Nairobi, Kenya
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Massachusetie, U,S5.A.
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BROWSE, William J,B,, Education Department, Leicestershire Education Committee,
Grey Friars, Leicester, England

BURWASH, Nathaniel C., E.S.I. Design Laboratory, Watertown, Massachusetts,
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CANNON, G, Harry, University College, Dar es Salaam, Tanzania

CARLISLE, Robert W., Strammillis College, Belfast, N. Ireland

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.0. Ministry of Education, Benin-City, Nigeria

ELITE, Anthony, Massachusetts General Hospital, Boston, Massachusetts,
U.S.A.

FAFUNWA, A, Babs Dean, Institute of Education, University of Nigeria,
Nsukka, Nigeria

FRIESEN, Henry L. Nairobi Science Centre, Nairobi, Kenya

GABBIDON, E.J. Prince of VWales School, Freetown, Sierra Leone

GODWYLL, Bede E, Government Secondary Technical School, Takoradi, Ghana

GOLDSTEIN, Jack S,, Astrophysics Institute, Brandeis University, Waltham,
Massachusetts, U.S.A, (Workshop Chairmen)

HALLIMAN, Frank. llairobi Science Centre, Nairobi, Kenya

HAWKINS, David L. Elementary Science Advisory Center, University of Colorado,
Boulder, Colorado, U,S.A.

HAWKINS, Frances (Mrs.,) Elementary Science Study Representative, 511 Mountain
View, Boulder, Colorado, U.S.A.

HONEY, Joan Y.D. Neirobi Teaching Centre, Nairobi, Kenya
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JUDSON, Madison E. Elementary Science Study, E.S.I., VWatertown

KANYENDA, Pearson M,, Domasi Teachers' (College, Domasi, Malawi
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KIYAQ, Raphael St. Francis College, Pugn, Dar es Salaam, Tanzania

LAWUO, Zabdiel E. Marangu Teachers' College, Moshi, Tanzania

LEITMAN, Allan. Elementary Science Study, E.S5.I., Watertown

LEWIS, Jefferson Department of Education, Monrovia, Liberia
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MARGULIS, T. N. Department of Chemistry, Brandeis University, Walthem,
Massachusetts, U.S.A.

MAXIMON, Leonard C., National Bureau of Stendards, Washington D.C.
U.S.4.

MOHAMMED, Maitema  Kwalli Primary School, c¢/o Rural Water Supply, Kano,
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MOLIFE, Percy P. Provincial Education Office, Causeway, Salisbury,
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NTAMILA, M.S. University College, Dar es Salaam, Tanzania
OKIGBO, Bede University of Nigeria, Nsukka, Nigeria
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PATEL, Popat-Lal Department of Physics, Massachusetts Institute of Technology,
Cambridge, Massachusetts, U.,35.A.
PEARCE, Dennis H. Canon Apolo T,.T.C., Fort Portal, Uganda

POULSOM, Clifford Ministry of Education, Lusaka, Zambia

SAMBO, George A, Loudon Teacher Training College, Embangweni, Malawi
SAVAGE, M,.B.R. University of Nigeria, Nsukka, Nigeria
SENNOGA, G.W. iiinistry of Bducation, Kampala, Uganda

SOFOLAHAN, J.A,O. Ministry of Bducation, Ibaduan, HNigeria

TAYLOR, Richarad, Fast African Veterinary Research Organization, Mugoga,
wenya

THELEJANE, T. Sohl Department of Zoology, University of Basutoland, Bechuanaland
Protectorate & Swaziland, Maseru, Basutoland

WAKAMA, W,T. Department of Chemistry, University of Nigeria, Nsukka,
Nigeria
WARD, Theodora Instructor, 3cience Education, Teacher's College, University

of Liberia, idlonrovia, Liberia
WARREN, William S. ©Neirobi Science Teaching Ceatre, Nairobi,Kenya

WOOLMAN, M. Kenneth  Makerere University College, Kampala, Ugands

YOLOYE, E., Atunde Depurtment of Education, University of Ibadan, Ibadan,
Wigeria.



APPENDIX B.

SCIENCE CENTER DEVELOPMENT PLANS

GHANA
Discussions held with the Ghenaian 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 Kenysa is already well established in Nairobi
as part of the Curriculum Development Centre of the Ministry of Education;
An ESI appointed Science Innovator, Mr, Wm, S. VWarren, has been working 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 bLeen reached to proceed with plans for the Liberian Science
Centre. Government and University representatives have met and decided that
the Centre would come under the aegis of the Department 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.



MATAWI
A visit by Messrs. Aldrich and Robins of ESI in November, 1965, revealed
that 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 assignment in Malaewi,

Official acceptance of offer is expected momentarily.

NIGERIA

Eastern Region

EST has a science innovator, Mr. M.B.R., Savage, currently locatcd at the
Science Centre at the University of Nigeria, Nsukka., Work is progressing
on local adaptation of Fntebbe units and other materials.

Mid-West Region

ESI has a qualified innovetor avacilable for assignment to the Ministry
Science Centre planned at Benin City. Plans for the development of the
Centre are well along and the liinistry appears to have msade the necessary
commitment of resources. Official ecceptance of ESI's offer of help is
avaited,

Vestern Region, orthern Region and Federal District

Plans for establishment of centers in these thrce regions cre still in early

stages of development.

SIEREA LEONE

Word has Just been received thet 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 racruitment of suitable innovator. Assurances
have been received that significant local talent will be devoted to the

centre,



TANZANTIA

The Ministry of Education has recently notified ESI of its acceptance of
ESIs proposed Innovator, Dr. Bugene Godfredsen. Dr, Godfredsen's credentials
have Just been forwarded to Washington fo'r AID approval, The Science Centre
in Tanzania will be orgaunized under the Institute of Education located at
the University College of Dar es Salaam, Facilities 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. Aldrich and Robins revealed
that although there seemed to be a general agreement that a Science Centre
was desirable, no decisions or real planning had been done. A preliminary
Science Centre plan had only just been submitted for considcration, It is
possible that thce Institute of Education may become the gulding authority

for the Ugandan Centre when it becomes a recality.

ZAMETIA
A meeting with Ministry of Education officials in Lusaka in November
reyealed real interest in a Zambian Science Centre. An appropriate physical
location appeared to be a major problem a2lthough Tusaka wes mentioned by most
as the logical location. The Centre will in all probabllity be operated under
direct Ministry supervision. 28I has & qualified innovator for posting to

Zambia but no official acceptance has been reczived,

2/13/66



APPENDIX C.

CURRICULUM DEVELOPMENT CENTRE (SCIENCE SECTION)
P.0. BOX 30231
NAIROBI, KENYA

PROJECT PLAN 1966 - PRIMARY SCIENCE TRIAL SCHOOLS

In order to gain a better evaluation of the new 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 number of schools., The infor-
mation gained from the teachers and the students will be invaluable in helping to
determine how these materials should be revised before receiving wider distribution.
The following is the projected plan to accomplish this objective. This trial
teaching will be on an experimental basis and none of the naterials will be widely
distributed until all concerned in the education system have hed en opportunity to

assess their valus.

I. Primary Schools

It is necessary to select twelve schools, six from the Kizmbu District and
six from the Nairobi City Council District in order to obtain a representative
sample of schools for these experimental trial classes. Each of the three persons
assigned to the Primary Science Section of the Curriculum Develcpmnent Centre will
work with four of these schools. In order to uinimize the disruption in each
school, the trial classes will include two standards from each school. Trial
classes will be run in Standards IV through VII. A diversity of schools should be
selected so that the evaluation will be more meaningful in terms of the Kenya
school system. Among the twelve schools selected there should be: rural and urban
schools, NPA and Non-NPA schools, large 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 will be tried will follow the content as set forth in the
syllabus. The major difference between these materials end 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 equipment. 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 common gases.

4, Weight, size and volume of objects with an emphasis on balancing

for comparison,

5. Study of local soils and the variables required to increase

productivity - agricultural base,

6. Study of mechanics.

T. Study of heat.

8. Study of weather.

9. ©Study of light.

10, Study of rocks and soils,

These trial classes will be designed to enhance rather than detract from the
preparation for KPE. However, the main objective will be to teach the students how
to think rather than menmorize facts,

The materials brought into the classes for the trial teaching will be composed

of things like bottles, tin cans, matches, water, boxes, simple balances, etc,
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This material will be paid for by the Curriculum Development Centre end will be
"left at the schools at 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

Kach of the three people assigned to the primary science section will spend
on the average half a day per week in each school working with *wo standards. In
sone 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 imcetings attended by the teachers
from the trial classes and the primary science personnel to discuss the material
being used in the trial clesses and to construct simple equipment for use in the
classroom, The transportation to and from these meetings will be paid by the
Curriculum Development Centre., The teachers who participete in the trial classes
will have to be released half a day per month to attend in-service meetings at the
Centrc. The versonnel from the primary science section will work in the schools
during the regularly scheduled classcs so as to keep the interference with the
reguler schedule to a minivnum.

The information gained from these trial classes from both the teachers and

the students will be used to revise the materials so that they will be more suitable
to the local situstion., The triel teaching will be carried out during the first

term.

IV. Progress Reports

A progress report will be submitted to the Director of the Curriculunm
Developuent Centre with copies to the Chief Bducation Officer, NHalrobi City
Council and the County Education Officer, Kiambu District, at the end of the term.
This report will contein a proposal for further trial teaching during the second

and third terms.



V. Additional Activities
The personnel from the Primary Science Segtion will be working on other
projects to aid in the development of primary science mater;;ls 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 Seminsr held at the Curriculum Developnent Centre will
conduct trial classes in their esreas using the some materials that

will be used in the aforementioned schools. The information obtained

from these trial classes will also be used in revising the materials.

¢DC
27th January, 1966.
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APPENDIX D.

SUMMARY BUDGET

African Elementary Science Program

July 1, 1966 - June 30, 1968

Summary 1/1/66-6/30/67 7/1/67-6/30/68
: $ $
Adninistration 113,020 102,020
Science Centers 337,250 482,500
Workshops 218,798 210,226
Overhead 47,046 67,715
Total 716,11k 862,461
Total Two-year Program Cost $1,578,575
Less:
1. 1/18/66 requested reallocation of
current contract funds to cover 1966
Workshop commitments 62,200
2. Program costs funded under existing
contract for period T/1/66 - 7/30/66 16,536
Total Net Two~-year Program Cost $1,499,839



1?rogram Direction & Administration

Staff
Project Director
Eecretary

Clerical assistance

Staff Travel

Project Director (2 Africa visits/year)

Recruitment travel

Planning Conmittee

Chairman @ $100/day
Consultant fees @ $100/day
Overseas Travel

Local Travel

Subsistence & meeting facilities 2 $22/day

Materials & Services

Telephone & cable
Reproduction & mailing, office supplies

Printing

Total Progrem Direction & Administration

7/1/66 to

6/30/61

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.

7/1/67 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



7/1/66 to T/1I6T to
Science Centers 6/30/67 6/30/68

Science Educators

Salary $15,000 9 (14) 135?000* 210?000
Pre-service training expense 7,500 10,000
Travel: family & personal effects 7 (7) 35,000 35,000
Local Transport $4,000 9 (12) 36,000% 48,000
Allowances $5,000/yr 9 (1h) 45,000% 70,000
Fringe Benefits avs. 15% 20,250% 31,500
Services
Consultants $50/day x 30 days x 9 (12) 13,500% 18,000
Lquipment services $3,000/yr 9 (12) 27,000% 36,000
Labor $1,000/yr ¢ (12) 9, 000# 12,000
Teacher Training: materials & services
$1,000 x 9 (12) 9,000 12,000
Total Science Center Costs $337,250 $u82,500

*Approximately 5% of figures showr funded under existing contract

Note: Numbers in parcnthesis indicate figures applicable tc '67-'68 program-:



African Science Workshops 1966 1967
Staff salaries
$ $
Workshop Administrator (7 weeks) $300 2,100 2,100
Administrative Assistant (7 weeks) $150 1,050 1,050
3 secretaries 7 weeks $125 2,625 2,625
Clerical hire 8 man weeks $.100 800 800
Local workshop & Lab. labor, Drivers, Artists 3,500 2,900
Fringe Benefits ave, 15% 1,525 1,525
20 U,5. & U.K. participants ave. @ $400 x 6 weeks 48,000% 36,000
35 African participants @ $130 for 6 weeks 27,300¥% 27,300
Consultants L0 days € $50 2,000 2,000
Local teachers 6 x $5/day x 30 900 -
Travel
20 U,5. & U.K. participants @ $1,300 (15) 26,000 19,500
35 African participants $700 2L,500 24,500
2 U.S. Science Center Personnel $700 (1k) 1,400 9,800
5 Staff $1,200 6,000 6,000
Per Diem costs 25 x $15 x b 1,500 1,200
35 x $15 x 2 1,050 1,050
Room and Board
62 Participants & Staff x $16/day 52 for Uk days 36,608% 38,016
10 for L9 days 7,840 7,840
Misc. meals - official visits & part-time participants 1,200 800
Meeting room & Work Shop Rental 2,000 2,000

Materials & Services (cont'd)




5.
1966 1967

Materials & Services .
Stationery, dupliceting & office supplies & services 1,§oo l,;OO
Printing 3,100 3,100
Equipment & film rental & purchase 1,200 1,200
Visa, passport & inoculation fees 1,000 900
Medical expenses T00 T00
Freight charges 3,500 3,000
Local transport 5,000 5,000
Reference & text books 1,300 700
Telephone, cable & postage 700 T00
Lab materials, wood & other Work shop supplies 2,500 2,500

Total Workshop Expense $218,798 $206,706

¥Approximately 55% of items indicated to be covered by reallocation of
funds under existing contract.

Note: Numbers in parenthesis indicate figures applicable to 'G7-'68 program.
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A Proposal to the
" Agency for International Development
for the Continuation of the

AFRICAN PRIMARY SCIENCE PROGRAM

Tropical Africa

This proposal requests the sum of $969,785 for
the period July 1, 1969 through June 30, 1971 for
the continuation ¢f the Africen Primary Science
Progrem, AID Contract No. csd-7T2,

/%Mv -

Kevin H, Smith
Acting President

Submitted by

Educetion Development Center
“Newton, Massachusetts
December 1, 1968

Revised January 21, 1969
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INTRODUCTION

This proposal seeks the sum of $969,785 for a two year extension of
the African Primary Science 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. Developnent and trial
use of techniques und meterials appropriate for teacher training in science,
both pre- and in-service, will have taken place, Emphasis will have been
directed toward the development, of the humen regsources within program countries
necessary for both future materials development and the carrying of these de-
velopments into the schools, Relevant experience geined by the program since its
inception relative to the complex operational problems to be faced will have
been crystallized in a manner usable by those carrying on the work within each
country.

This multi-dimensional science curriculum revision effort is intended
to assist participating countries in becoming as self-sustaining as possible
by mid-1971, If necessary, further external 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.



PROGRAM HISTORY

Two preceding propossls, 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 developments over the past

seven years which have influenced programming.

African Education Program

The activities outlined in this proposal are based upon t*he experience
of the African Education Program dating from its inception in 1961, 1In
September 1961 a conference of African and American educators and scientists,
now known as the Endicott House Conference, was 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 to 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 developments of the African Education Progrem 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 mathematics into Africa. The subject matter was

seen to have constancy over the eleven constituent countries, making feasible a



multi-national effortu. Furthermore, the development of modern mathematics
in the United Sf;tes was well advanced, providing valusble experience upon
which to capitalise,

The African Mathematics Program has made remarkable progress, Series
of texts for studznts and teachers for primary and secondary schools and the
teacher training colleges have been prepared and revised, based on wide trial
experience in African schools. Numerous institutes and workshops have been
held for the training of teachers and teacher trainers. Considerable progress
has been made in the development of cadres of mathematicians and mathematics
educators to carry on 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 Progrem

The African Primary Science Program (APSP),first organized at a planning
conference held in Kano, Northern Nigeria in 1965, was the second of whui was
visualized at Endicott House as five discreet parts of an overall African
Education Program. Experience derived from the Mathematics 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 African children; and, most
rractically, the primary school curricula were not subject to the same type
of external examination system as the second;ry schools 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 science would not be the same throughout Africa
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as environmental factors differ cornsiderably. Tie breadth of science
learning possibilities necessitates the selection from myriad possi:
bilities areas of study considered most relevant to each countrv and its
educational priorities.

To accomplish this localization, the need for a mechanism within
each participating country was seen. The est&blishment of Science Centers
was enccuraged with program assistance, not as arms of EDC but as local
institutions responsive to local direction and, in the main, staffed by local
personnel., Such Centers were seen as the beginning points for the con-~
tinued develcpment of local capabilities and the institutionalization of
curriculum development as a dynamic process,

As Africen nations develop, as science knowledge advances, and as the
quality of teaching improves, continued revitalization of the sékence cir-
ricula is a necessity if the rigidity of past colonial education 1s 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 1s reessonable 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 primery
school concentration. Ministries of Education have been under particularly
severe pressure to expand school facilities., However, with the secondary
schools hard put to assimilete more than a smell fraction of primary school
leavers, Africa has been forced to rethink its primary school education ob-
Jectives in terms of those evér increasing numbers of children for vhom a

maximum of seven years wiil constitute total exposure to formal education,



What can be done realistically during those primary school years
to acquaint students sufficientiy with the world around them, and to
enable them to cope effectively with it? How can the ever present
fatalistic attitude toward life be ersdicated and citizens be helped
to gein 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, in this context is
seen as learning to learn, learning to understand and to cope with the
environment and meke meaningful the world around, with a developing

sense of personal control,



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 materials are & means rather than an end. They are the thicle for
achieving far reaching changes in the total school environment, Coopera-
tive technical assistance can provide the tools to do the job - in the form
of new materials -~ and help in the creation of new institutions and provide
a coatext for the growth of local expertise, but the harnessing of these
tocls to effect change can only be done by individuals in the comntries
involved.

The Program conceives curriculum development to be a dyneamic force,
The purpose of new materials is not o 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 can be explolted in creative ways by
students and teachers working together. There is no right way to use the
materiels; 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 teachers as the new curriculum without re=-
quiring the interaction and creativity of every classroom teacher. Curri-

culum development institutions are recognized as only one, albeit an importent,



source of new ideas for classroom exploration which can engage children

end teacher in meaningful learning.

areoutlined by Dr, F,0, Okediji, Ibadan University.l

Some possible impacts of the learning outcomes

Possible Implications for the Individual, Community and Society

1 2 3
Individual Community Society
1. Ability to concep- 1. Manpower needs
tualize and discover fulfilled in in-
problems; creativity; dustry, education,
an inquisitive mind technological or-
even when clear-cut ganization, com-
goals are not yet 1. Making of local merce, government,
given; capacity to entrepreneurs ete.
define new problems
that establish new 2. Making of commu- 2. Changes in the
needs and goals for nity leaders value system of
action activating com- the society-less
munity initiative emphasis placed
2. Thinking logically in the manufacture cn tradition
(model construction) of locally-made
scientific equip- 3. Improving the
3. Self-reliance and ment standard of 1lir-
desire to reach ing of the soclety
excellence 3. Improving the stan- in general
dard of living of
4. Receptivity to the people in the i, Efficient allocation
ready-made concepts community of resources; and
and information, and also more efficient
better means to at- utilization of local
tain already given resources
and accepted goals
5. More efficient oper-
5. Career opportunities ation of public

in agriculture, medi- bureaucracies
cal technology, teach-

ing of science, indus-

trial and commercial

occupations, game man-

agement, etc.

1, Evaluation Programme, A.P,5.P. by E.A, Yoloye, P,11l; extracted from a
paper by F.0, Okediji, Nairobi Evaluation Meeting Report Vol, I,
Attachment vV, o



l.

To achieve, or begin to look for ways to accomplish such changes,
the attitudes and skills of teachers must be based on an approach to
children using materials which have the following characteristics:

The focus of stuvly should be the concrete phenomena themselves

e.g. plants, animals, stones, liquids, stars, 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 about them
does not carry all their complexities and fascination. Nor does '"telling
about" them alone allow opportunities for children to develop ability
and confidence in finding out for themselves,

The materials selected should capture and hold the attention and interest

of children

In some cases, the materials may be sufficient in themselves to
suggest things to do. In some cases, questions and suggestions from
the teacher are necessary to reveal interesting possibilities which the
children may not have thought of themselves. 1In some cases alternatives

should be available for children with divergent interests

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
arrive at different answers 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 exceph 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.



L4, Materials should allow opporturities 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, som. tight logical thinking,
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 together.

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 awareness that the children can
continue their investigations on their own in everything they do.

More directly, some materials may take the form of setting out to work
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 sufficiently utilitarian for present day Africa,
The argument continues that the most nractical kind of education at thig
particular point in time would involve the imparting of information and
skills to help children copé with the immediate and pressing problems with
which they are faced in their envircument. An understanding of practical
farming skills and of the importance of clean water and adequate sewage
disposal to health are then seen as being of primary importance.

Why then accent logical thinking? The answer is a complex one so

important to a real and sustained breakthrough inrAfrican‘edﬁcatioh;llA;
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fundamental goal of African education is to provide permanent literacy.
But literacy, it is felt, is séen to have an Jmportaent dimension beyond
the basic ability to understand and to communicate with other humans. It
is a qualitatively different kind of literacy whici involves an in-depth
understanding of the world around. It is this kind of thinking literacy
vhich enables individuals to cope effectively with environmentel problems,
particularly new and different ones.

It is the ability to cope with the new and different which is so vital
for new citizens of developing nations ¢f the world, It is the ability
to transfer learning from one situation to another which will b%e all im-
portant in a repidly developing and changing society. Just as the program
looks for favorable operation of the multiplier effect in its programming,
g0 it also should be with the learning which takes place in the classrcom.
It is ilmportent, 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 Jjust the one context in which they
were originally learned. It is multiple purpose learning rather than single
purpose learning which is demanded by Africa today.

This is not to argue that these two positions are mutually exclusive,
Indeed they are not. There is evary reason to select toplcs for teaching
science which have an obvious relevance to the world in which African chil«
dren live and which deal with important problems which they will confront.
In this way the development of cognitive skills can find an anchor in reality.
And further, the specific learning of scientific information which is an
important and netural fallout from such study can indeed form the basis

for understanding and solving immediate problems, Unit topies have been

chosen with this point in mind. Such units as Soils, Chicks, and Mosquitoes

are but a few obvious examples., The program does take'the'position,,how;
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éVer, that to limit science learning opportunitics to those materialé whicﬁ;
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 neople live more meaningful lives in a predomi-
nately rural Africa has encoureged Ministries of Educaton there to place
emphasis on science in the schools. There seems little doubt that mrterials
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 -

to0 name only three.
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FUTURE OF PROGRAM

There is a strong commitment to this chenge, to transform a system
of education widely recognized as inadeguate for modern day Africa, This
desire for something uriquely "African" is linked with developing national
aspirations. The desire for change is in some measure politically inspired,
This can be most helpful in providing a supporting ambience for sociel change
in education, since wuch chenge is only part of wider social, economic and
political transformations.,

General perception of the prevailing education systcwm as something
foreign and imposed rather then indigenous provides a force to reorient
that which presently exists., There is also recognition of the significant
parallel between the philosophy ingrained in the APSP and the indigenous
Africen education. This wes 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 underpianing of relevance as the fcuada-
tion for a system of education for 20th century Africa, It strives also
to build the capacity and flexibility within Africa to enable education

to adapt more easily to the future,

Hum:n Resources

T™e accent on human development underlines & basic program belief that

it is investment in peopls = curriculum developers, teacher trainers, adminis-
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trative officialr of the Ministries of Education and teachers themselves =
that is truly important.

Since inception, the program has encoursged the appointment and de-
velopment of counterpearte for program science educators stetioned in Africa:
this effort has been successful thus far, liowever, it has become apparent
that the counterpart idea tfalls short of what is required for the total
task, Now that materiels development is seen as only part of a larger pro-
Ject to effect change, it is evident that exposure to the materials develop-
ment aspect alone is insufficient to develop the necessary in-country ime
plementational skills,

It is now apparent that a new kind of sociological expertise embodied
in a cadre of people knowledgeable about the program end its cbjectives is
required before change can be visible in the schools. These must be locel
people intimaetely familiar with the "ecology" of local educution and attuned
to nuances and subtleties beyond the range of expatriate ability to comprehend.

/. Foundation proposal is now outstanding which seeks to explore the
possibilities of developing innovational teams in each country where imple~
mentation is a possibility of the near future. Innovational training is ine
tended to provide a range of experience with implementation esforts in several
different contexts which could be used in addressing the problem in different
parts of Africa., This will require extensive consultation with Ministries
of Education in each country to select appropriate individuals and to determine
the types of experiences and training most suitable for the develovment of

innovationsl teams,
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To recognize that dependence on local innovation . capacity to carry
forward new methods of science teaching into the schools of Africa is
necessary is bo recognize aslso that the pace of implementation may be
slower and the methods different from those which might 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 dcvelopment of local initiative is not in the best interest of this

conception of aid.

Teacher Training

Occurring simultaneously with the development of & 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 abilities cf teachers already in schools and in the pro-
cess 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 teacher training vhere the multiplier effect is greatest, 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 know what resources

are necessary %o carry the process through effectively.

It is logical to assume that materials intended to convey a new philo-
sophy of science education cennot 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) ‘eaningful development of teacher training techniques and materials
must teke place with the active participation of both stdents 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 approaches be explored adequately. Working in on<going innovative
teacher traiaing 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 which 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 activities appro-
priate to the materials generating from this program, These ideas are ex-
pected to take root out of several teacher training workshops planned for
the spring 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 end student body
of the institution in nuestion, 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 & real sense giving the teacher a "piece of the action" - will bring sbout
a deeper understanding of the role of the teacher, Teachers must learn to
conceive of themselves as integral parts of the "curriculum development"
network, This seems to dictate the heaviest emphesis on teachers in train--
ing - first because there is more time and opportunity to build up this
concept, and secondly, student teachers would be less likely to have ac-
quired ingrained ideas of teaching in & more conventional framework.

This is a difficult task, as teachers in training will have been
conditioned by the teaching to which they themselves have been subjected.

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 own understanding of science.
"I don't know. Let's see how we can Tind 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 teke time and diligence,

Meterials Development

One beginning point of any curriculum effort in science for the pri-
mary schools it 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 iives, and must represent the priority concerns
of iie 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 sbound in the commonplace. A variety of content
areas can best convey the true richness of science.

The program's portfolio of materials will use the unit as its basic build-

ing bleock: & 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 trial testing in schools., Each
unit is developed as an array of possibilities for profitable exploration,
and is intended as the basis for further development by each teacher through
actual classroom use.,

Units will vary in method of treatment in the classroom, Some can be
pursued over a contiguous block of time; others, particularly in biology,
may involve only short period of observation daily or weekly over a more
extended period., O5till others may require only wery brief treatment amd
are seen to be most valuable in aiding a teacher to acquire the necessary
confidenca to continue further with other materials,

The production of such a portfolio of science 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

units are envisaged at this time as being necessary to provide materials for

all primary levels. This would make available approximately ten units for -each



- 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 distinet 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 materiaels and are more demanding both in terms of
skills and abilities, manifuletive 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. The 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 enticipated that by July 1, 1969, approximately fifty units will
have been prepared for availability by Fall 1069, 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 time 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 thie 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 attentdon will
be devoted to continuing work on a "Chlldren's Science 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 end 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 Materisals Development

Development 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 depended largely upon the use of materieals readily
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 loock 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 meterials, 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 would 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) Lock 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 elready 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 backegrownd science that the teachers need.
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é) 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 orgenization
of classrooms and pupils. A sample work card unit will be produced para-
lelling the unit on the human body. The unit and the work cards will come
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 mm film
loops, short 16 mm films, film strips, self programmed texts (one such
text on Pendulums is in preparation), tape recordings 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 chenge. To cepitalize
fully on program experience since 1965, the desirebility 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 operational experience has been gained in such areas
as carrying on the materials development task; working effectively with
teachers in the classroom; involving administrative people from the Mini-
stries of Education and other bodies actively end 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 expectedthat this wealth of program experlence preps:ad 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
8 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, and ways must be found

to respond to these particular problems., The program could perhaps be of real

gservice in helping to plan for continuation of the work 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 indeed groundwork is already being laid,
Evaluation

The development of the evaluatioﬁ program lays heavy emphasis on the
procedures which better sllow the achievement of the program goals. It

also begins to define the long term effects of an approach to learning

vwhich lays stress on individual initiative and discovery.
The evaluation program looks at three aspects:

1. The assessment of the approaches to teacher treining 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
teacner 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 opportunities 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 preliminary finding with respect to teacher education is
already evidert in the planning of both this program and of the
Ministries of Education in several countries. It is revealed in
the heaviar than usual emphasis on pre-service as opposed to in-
service education for teachers. Early experience in program coun~
tries clearly suggests that concentrated training of teachers-in-
truining 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 gethering data based on the .ork done
at the conferences at Akosombo, Ghana, 1967, and Nairobi, Kenya,
1968.

Within this context of the evaluation progrem, 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 program, 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 years, 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 vhich 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 where 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.

Ghang

Accent here will be on pre-szrvice training but with a specific look
at how Ghana's resources, both in treined people and finance 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. Ghena is an important m.del to
explore because of the comparatively large number and variety of teacher
training institutions as compared with other couatries and the higher pro-
portion of local as opposed to expatriate staff at these institutions., It
is planned that two program science educators would continue in Ghana, one

for the full tvo-year period end the second for 1 1/2 years,

Kenya

Past =xperience in Kenya has been geared to look at the effects of
building up an increased number of expatriate staff to view the effects
on materials production, school implementation, etc, Now that these roles
have been taken over by a significent number of Kenyans working in Primary
school science, there will be a reduction in APSP | staff, However, it
will be importent 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 materials in
Kenya,

Continued presence 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 Africen Wildlife Leedership
Foundation and the Netional Museum specifically. Coordinated work with
these bodies will be of great value in developing materials for environmentsal
education, There is well recognized need for such materials for all of Africa

vhich cannot be adeguately met through other centers.

Malawi

APSP involvement of one person would continue in Malewi for a period

not to exceed one year, This is in accordance with & 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.

2e

Broblem of prepering for implementation is more managesble

due to reletively small size of total problem and consequer.t
ease in taking prerequisite steps for implementation.

A significant program of materials has been developed for use

in Malawian schools, and a schedule for a pattern of implementa-~
tion has been drawn up., Initially this has taken the form cf
the treining of a grcup of students who are now working in
demonstretion schools attached to teacher training colleges.

It is envisaged now that the Teacher Truining College tutors

and area inspectors have been brought together in a course, they
can function as a team to further implement the Program, Wider
scale implementation is planned,

It permits an opportunity to interrelate the perceived need for
agriculture and science curricula in primary schools. APSP ma-
terials will fall into both areas and attempt to interrelate
vhat are at present separate subjects,

Witndrswal in 1970 will enable Malawi to test effectiveness of
input provided by other external sid such as U.,S, Peace Corps
snd UNICEF in carrying on program of change in conjunction with
local personnel. Both organizations are deeply involved in

primary science at the morment,
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Nigeris

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, preferably an African,
Efforts have been made to inter-~relate  APSP with cooperative development
work in Lagos and the Western State, using the resources of the Universities
of Lagos, Ibadan, and Ife,

In Lagos at this time, both development work and implementation are
planned., Ten experimental schools have been desigrated and are currently
vrevaring end reviewing materials in classroor trials, When available,
these materials will be implemented into trial schools - the speed of this
to be determined by the Lagos State lMinistry of Education,

A Science Adviser has been anpointed to work in schools, and there is
active cooperation with Lagos University staff at the University based

curriculum develonment center.

Sierra Leone

The program proposes to continue one of its staff members at the Science
Curriculum Development Center at Njala University for one year beyond July 1,
1969, Accent of activity here would be on:

1. Development of in~service teacher training schemes operated

through the Center and its two sub-centers, The sub-centers
in particulaer are important since they are staffed without
program help and valuable information can be gained on the

capacity of local nationals to carry forward the program,

2., Testing feasibility of utilizing resources at lijala as a re=
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gional facility servicing Liberie and perhaps other West

African countries as well,

3. Heavy involvement of in-service teachers in preparation and

modification of science materials,

fanzania

Two program science educators would continue in Tanzania for the full
two year period to mid=1971. The main thrust here would be on work at the
Teacher Training Colleges, developing nevw materials for training pre-service
teachers and trying several models of teacher treining that may have broader
applicability across the program, These models would investigate such vari-
ables as the content of training college science courses and the integration
of teaching practice with new science materials, Invisaged 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

community.

Uga.nda

A two year APSP  input in curriculum development at liakerere Uni-
versity will be completed in December 1969. This continues to provide val-
uable information on the feasibility of preparing new materials and for
change in school curricule generated at a base outside the Ministry 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 incorpcrate, in part, APSP  approaches end the commitment

of additional financiael and personnel support to further the work.
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If the above plan were adopted, it would seem that Program personnel
authorization required to complete the research and development component

of the program would look as follows:

1/1/69 T/1/69 1/1/70 T/1/70 1/1/71 T/1/71

GHANA 2 2 2 1l 1 0
KENYA Y 1l ' 1 1 1 0
MALAWI 1 1 1 0 0 0
NIGERIA 1 1 1 1l 0
SIERRA LEONE 1 1l 1 0 0 0
TANZANIA 2 2 2 2 2 0
UGANDA L L L L L o
TOTAL 11 9 9 6 6 0

Tuture 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 the
use and applicability of the materials in countries around the world. To
this end the following is suggested as a basis:

That in the fall of 1969 a number of countries inside and outside of
Africa receive a package of materials available from this program. The ma-
éerials would be sent in multiple sets to USAID Mission, Ministries of Educa-
tion and where appropriate to local universities.

Thet during the period of the next contract extension, those countries re=-

questing help would be given assistence. This assistance is seen as being



- 30 -

éupplied in a number of ways.

A, E.D,C. during this periodd would provide.a service function in
finding experts to assist comntries 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 prerequésite trisl
program possibly moving toward implehentation. These experts would be
aveilable 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 well 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=d MOE officials, scientists and teachers to initiate =
regional consideration 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
well 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 from this would be related to further reso-
iution of how:

1. to use program materiel most effectively,

2. to capitalize on experience gained in the Africen Program,

3. to relook at the instituting necessary for the establishment

of the curriculum as a dynamic,
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L, +to use the evaluation tools developed,
This might well lead to neéw conceptions of effective aid in the edu-
cation sector,

2. amplications for Secondary School Science Teaching

Looking to the future, the program is concerned not only,for those
children finishing formal education af 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 ways of working and thinking, it would
now seem to be an opportune time to incorporate & 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 Tenzeania
to which this program would wish to respond by providing an additional staff

person to work in that country.



SUMMARY LINE ITEM BUDGET

African Primary Science Program

July 1, 1969 « June 30, 1971

Eggenae Itenm

Salaries and Consultant Fees

Allowances

Trensportation and Subsistance

Conferees = Stipends

Hotel Accommodations 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

229,150
20 k00
84,000
14,900
2L, koo

130,350

60,842

564,042
9h1,539

28,246

969,785

1970=T1

168,800

8,300

57,200

1,500

12,300

8l ,850

b1,547

377,497



BUDGET

PROGRAM BIRECTION AND ADMINISTRATION T/69<6/70  T7/70-6/T1
Staff
Salaries

Project Director 18,000 20,000
Admiaistrative Director 16,000 17,500
Materials Developer (1/2 time) 9,000 4,500
Editor (1/2 time) | 5,000 5,000
Clerical Assistance (2) 1L ,000 15,400
Fringe Benefits 8,150 8,150

70,150 %0,550
Staff Travel

2 visits to Africa 4,000 4,000
Locsal travel 2,000 2,000

Advisory Committec

Chairman, consulting fees 5,200 5,200
Consultant fees for meetings

2 local meetings, 10 people € $100/day 2,000 2,000

Local travel 500 500
Africa Meeting

Travel 13,600 13,600

Stipends 2,400 2,400

Room and Board 2,000 2,000

Other Meeting Costs 500 500

Materials and Services

Unit Printing @ $1,000 each 23,000 23,000
Art, photographic, secretarial and writing services 5,000 5,000

local consultants, 30 days @ $75 2,250 2,250
Postage and Telephone 3,000 3,000
Stationery, duplicating, office supplies 74500 7,500
Equipment rental 1,000 1,000
Rent 3,500 3,500
Publications and materials 1,000 1,000
Maintenance 1,950 1,950

Special Msterials Distribution to USAID

200 copies each LO units @ $1/copy 8,000
200 copies film € $80 16,000
Shipping end mailing 1,000

Total Program Direction and Administration $175,550  $150,950



* SCIENCE CENTERS 1969-70  1970-T1
Ghansa
Science Educator salaries (2) . 28,000 15,000
Moving and Travel expenses to post 2,000 2,000
Fringe Benefits 3,650 1,950
Allowances 5,000 3,500
Center Operating Expenses
local travel 2,000 1,500
materials and services _ 500 500
workshop and course costs 2,000 2,000
printing 9,000 6,000
other 1,000 1,000
53,150 33,h5q
Kenya
Science Educator salaries 1L ,000 1k ,000
Moving and Travel 9,000 1,000
Fringe benefits 1,850 1,850
Allowances 1,100 .
Center Operating Expenses
loeal travel 1,000 1,000
meterials and services 8,500 1,000
workshop and course costs 2,000 2,000
printing 9,000 6,000
other 1,000 1,000
47,450 33,850
Malawil
Science Educator selary (3/4 yr.) 11,000 —
Moving and Travel expenses to post 2,500 oo
Fringe benefits 1,450 ———
Allowance 1,000 @ ceoe-
Center Operating Expenses
local travel 1,500 ————
naterials and services 2,000 -
workshop and course costs . 2,000 —————
printing 1,500 ———
other 500 ————
Nigeria 23,450
Consultant Fees 2,000 8,000
Center Cperating Expenses
local travel 300 .300
materials and services 1,000 1,000
workshop and course costs 1,500 2,000
printing — 74600
other 200 1,000

5 ¢ 300 19,900




. SCIENCE CENTERS

Sierra Leone

Science Educator salary

Fringe benefits

Allowvance
Moving end travel expenses to post
Center operating expenses

local travel

materials and services

workshop and course costs

printing

other-- postage, shipping etc,

Tenzania

Science Educator salary

Fringe benefits

Allowance
Moving end Travel expenses to post
Center Operating Expenses

local travel

materials and services

workshop snd course costs

printing

other

Uganda

Science Educator salary

Fringe Benefits

Allovance
Moving and Travel expenses to post
Center Operating Expenses

local travel

materials and services

workshop and course costs

printing

other

1969=-70

1k ,000
19850
3,800

800

3,500
5,000
2,200
5,000

3760

12,000
5,500
7,500
L ,000

3,500
1,000
1,000
5,000
1,500

71,000

14,000
1,850
2,000
5,000

1,000
1,000
2,000
1,800

500

29,150

1970=-T1

21,000
2,750
2,800
8,000

1,500
1,000
1,000
5,000
1,500

47550

14,000
1,850
2,000
ly,000

1,000
1,000
1,000
1,200

500

26,550



OTHER PROGRAM ACTIVITIES

Materials Development Workshop

Travel

Conferee stipends
Room and Board
Otrer Costs

Teacher Training Meetings

Travel
Stipends
Room and Board

Writer's Workshop

Travel

Stipends

Room and Board

Other costs- secretarial etc,

Evaluation

Consulting fees
Travel

Total Direct Costs

1969-T0

9,000
6,400
6.,300

2,000
23,700

10,000
8,000
2,200

20,200

el nmas
10,000

478,200

1970=71

5,000
4,000
1,100

10,100

335,950



APPENDIX A

. DEVELOPING A CURRICULUM WITH AFRICAN PRIMARY SCIENCE PROGRAM UNITS

The African Primary Science Program does not intend to provide a
ready-made curriculum for ail African 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 focusses on some natural phencmenom 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 knowledge. 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 1is 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
call 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..e of the questions and skills that form the links between units.

So that cne can form a clearer picture of the units that are linked together
on this chart they are described at the end of this section.

Table I summarizes some of the general objectives that are developed bty
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 length
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 will be helpful to a Ministry of Education
in selecting the units that it wished to build into its curriculum., The chart
will also give a Ministry ideas of where the African Primary Science Progran
units may link up with its own units and where there are gaps for which a Minis-
try might develop more units. For the teachery} 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. DNote 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 Germination of Seeds may necessarily
proceed slowly at some points. While children are waiting for seeds to sprout,
they could be involved in watching insects or 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 Sclence 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 and to guide teachers in their

use,
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A, Cognitive Skills
1. Ability to make careful and objective C) y¥\v|vr (:7 4 {
observations
2. Ability to see possible casual relationships
and to make predictions based upon them viv 4 (:) i
3., Ability to discover statistical relationships
and to make predictions based upon them /LY v (2> v v

4, Ability to classify materials to show
relationships and to record observations in a VR (2) P v (:) v v
way that reveals relationships readily

5. Ability to invent and carry out simple

experiments 2 el Y @@

B. Motor Skills

1. Ability to use common materials to make <:> v <:> <:> vl
simple instruments and necessary apparatus

2. Ability to make reliable measurements with
simple equipment v

S

v

C. Affective Awarenesses, Responses, and Values

1. Pupil realizes that hils environment is full
v | ¥V
of things from which he can learn. Likes 4 d v <:> v
to ralse questions about common occurrences,

2. Realizes that he has the ability to generate
knowledge from his own observations and
thinking. Likes to try out ideas he has v 4
invented himself and to try variations of
suggested ideas.

N
\\
\
\

©

AN

3. Realizes that all book knowledge was
originally invented or discovered by other »
human beings and is like the knowledge he A Ndind CED v
can discover for himself.

4., Realizes that printed words and diagrams
can tell him useful things about the CZ) v
world that he can verify for himself.

5. Realizes that printed words and diagrams
can tell him how to make and do new things (:) s v
that he has never seen or done. J
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DESCRIPTIONS OF SAMPLE GROUP OF UNITS

MAKING A MAGNIFIER

This is a unit that introduces children tc the microscoplc world. With
their »wn hanis they make the tools that are used to magnify, They maie a
usable 10 nawer magnifier from stiff paper, a matchbox and a water drop. They
bezin to understand how this magnifier works. But most important, pupils see
that everyday objects can look very different when seen through a magnifier,
Fven the wmost familiar things look wonderfu', beautiful and very different,

Later, they can use their simple 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
germination. The activities begin by letting the children examine some coumon
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 scaking 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 play a major role in deciding what to do = the

teacher is merely the guilde.

INSECTS

This unit encourages children to take a closer look at the insects they

see every day. They hunt them, collect them and try to ieep them for a short =~ °
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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
fhey 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
aret Do insects lose water? What do insects beéome 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 are given 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 advartage 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 ciocks, 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 of "a water clock
and a weight driven pendulum that will run for the length of the school day.

These serve as a facinating introduction to simple machines and technology.

BALANCING THINGS

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 improvising an instrument, a
simple balance, out of common méterials. 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 comparison of the balances devised will lead to their im-
provement in reliability, strength and sensitivity, Devising sets of mul-
tiple weights and calibrating them by a single standard would be necessary

if the home-made balances are to be used in the work~-d~day world.

A SCIENTIFIC LOOK AT SOIL

This unit encourages children to take a close look at a common and

important material: the soil they walk on and work 1in 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 solve 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 1s a re=
lation between the particles that make up the soil and the way water
behaves in soil.)

Most important of all, they will learn skills and techniques to enable them
to carry on 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 ANT LION

This unit is an elementary'study bf animal behavior. The ant lion,
a unlversally available, safe insect larva, is used as a tool to stimulate
observation, investigation, scieuntific inquiry, and genuine scientific mefhods
in children. The notto is: '"Ask the Ant TLion" and not the teacher. It leads
the chi}dren to many problems and gives them an opportunity to solve these prob-
lens themselves by manipulating the ant lions and 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, posed by the
children 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 PLANYS

The unit is made up of a series of problems and experiments designed
to make the children more familiar with the complexity of growing plants,
liow fast they grow, how they grow: up, down, and why. They discover that
every plant grows Iin its own way, yet there are similarities. 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 flowe?s; He f;?@;‘hypotheses as to the functions of stems and theﬁ
uses his specimens to testhis.hypo;heségi

Plant materials are readily 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 vhich respond quickly. Advantage should be taken of this quick
response. and, if possible, a class perlod 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 swim to
the bottom of the water 1in a clear container and they discover how to keep
them there. 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.



APPENDIX B

THOSE INVITED TO JOIN APSP ADVISORY GROUP, NOVEMBER 1968

ADU-AMPOMA, Mr. S.M.

BENJAMIN, Dr. T.D.

BELANGER, Dr. Maurice L.

COLE, Mr. Edmund T.

FAFUNWA, Prof. A. Babs

FASMAN, Prof. Gerald D.

GOLDSTEIN, Dr. Jack S,
KAJUBL, Mr. W. Senteza
MARTIN, Prof. W. T.

MEENA, Mr. Eh
-MORRISON, Dr., Philip
ODHIAMBO, Dr. T.R.
ROWE, Prof. Mary Budd

THELEJANE, Mr. T. Sohl

WALTON, Mr., William U,
WARREN, Mr. William S.

WESTON, Dr. William H.
WILLIAMS, Dr. Awadagin
YOLOYE, Dr. E. A.

ZACHARTIAS, Prof. J.R.

Principal Education Officer, Science Education, Box M.L5,
Accra, Ghana

48 Marshall Road, Yonkers, New York U.S.A.
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Appendix €

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 Gulde
Mini Units

Moonwatchers

Mosquitoes

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 IT

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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