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African Primary Science Program (PROP)

Prefoce: Under an A,I.D. research end development contract, the
Education Developmeht Center (ZDC) has developed science curriculum
materials cooparatively with Africen educators and initiated training
programs Jor Africen teachers. It hes also introduced into a number
of African countries new methods of science teaching. This proposal
gets forth a five-year plan for the implementetion phase of the
Africen Primary Science Program (A®SP).

A. Surmary Description

If the African nations are to achieve their goals for
development, a sound grasp of scienbtific phenomena and problem
solvinz technigues is considered essentisl for sizeable portions

{ the populeiica. Unbil i inceptici ol thnis progrea the
primary scicnce cwrriculwn in most Africen countries renzed from
inadeguate programs to complete neglect. It was felt that a new
curricilun develoorent program, involving Africens from the stars,
viould not only vroduce supericr instruction in primary school
science bub would also demonsbtrate an effective process vhereby
reforms in other subjects could be affected.

The program hes nou resched the point vhere it is reedy to
rove from research srnd developmant, vhich by its nature vas
Yimited in terms of widespread introiuction of mazterials into
Africen classrooms, into the implementation phase. Detailed
planning for the first two-yesar period of the implementation phase
beginning July 1, 1671 is set out in this continuation proposal

within the follcwing framework: (1) Methods for introjucing the
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veriety of developed materials into the échools of the participating
African countries -~ Sierra Leone, Ghana, Uzanda, Kenya and Tanzania --
are advanced. The plan is to eachieve this by concentrating on the
development of materials for tutors to use in thelr courses in the
151 participating teacher training colleges and on the training of
the science tutors (one for each coliege) in the use of these
materials so that all new primary school teachers graduating from
the colleges will be exposed to the APSP materiasls and teaching
retncds. At the sane time training of rrinary teachers already
in service in tie use of APSP maberials will also be carried oub
buh this will not czll for major EDC assictunce. (2) Veys ave
identified for strengthening the bases of curriculum developrent
in seience in various varbs of English-cneakine Africa so that the
developanent process can continve, Continvetion assistence is scught
for local currienlvn developmznt efforts vhore sufficient talent
and finance are nobt yel available Lo assume bhe complebe task,

N\,
Locations have been identified wnexe nolest additional input
viould appear suificient to place local effofts on e mcre self-
sustaining basis within the five-ycer period contenplated by thts

nroposal, Ways ave cublinzid wiieh ensovrezz nebicns Uo cooperate

&5
in their efforts tcward curriculum improveient. (3) Plans are set
forth for moving tcward African direction of all science curriculum

developzent work. An African besed and directed organizetion,
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Science Education Programne for Africs, (SEPA), has come into
being within the past year, Considerable effort will be expended
in the two year plan outlined to make this organization viable
and independent.

One of the most effentive ways to enhence SEPA's future is
to help it broaden its base of support among African nations
vhich had not breviously perticipated actively in the APsP, Vays
of involving nevly interested countries are exenined and proposals
made,

SEFA do2s not Yook solely to USAID for its fubwre. Funding
from participabing governments has bezen sonsht with sous suceess,
Modest support has elready been received from UHESCO end a promise of
§yppbi§"frd@:§ﬁ§7§fiﬁi§h Centre for Faucabional ﬁévéiéﬁaeﬁé OQerseas
(CEDOl“hg§ béen_made. Other funding is being actively sought,

Project Geal:

The long range objective of the program is to provide primery schoel.

leevers with a certain body of basic scientific knowledge which

s relevant to African developmznt end to develop certain

characteristics in the children that wilnl carry over into their

adult lives; i.e., helping them leorn to becere versons wio are

questioning, innovative, self-starting, resourceful, flexible,

collaborative, and who have other treits associated with a
scientific approach to solving the problems feced in everyday.

life.



C. Setting:

The Africen Primary Science Program begen in February 19565
at a meeting of African and American educators in Kano, Nigeria.
The purpose of this meeting, Jjointly sponsofed by the USAID and
the Ford Foundation, was to develop a strategy for examining in
the African context somz of the new ideas in teaching science
emanating from the United States and the United Kingdom., Tﬁis
science projéct followed an earlier Mathematies .progrem as part
of an African edueation progrem that kad been conceived at Endicott
House in Dedhen, }Massachusetts in 1651, Prominent African educators
had gathered there to consider priorities in educabional assistance
for the decade of the sixties.

Concern with primary school science was given high priority

by African and American educators as, in their collective Judgments,

it appeared to offer the most promising way to alter significantly
teaching and learnins styles in Africa. This was considered
inmportant in combating the fatalistic attitude tovard life
considered so prevalent in Africa. It was felt that if Africa
was to deal with its problems realisticelly, it must develop a
citizenry increasinsly eble to ecquire a sense of control of its
environment.

~ The African Primary Science Prozran vegan as a research

project to determine the extent to vhich new ideas could be



-5=

developed end adapbed to be relevent to Africa's situation. The
firsc task of thé project was to determine a strategy Toxr exanining
these new idegs eritically and for undertaking a progrem of change.

This strategy involved two major strandé: development qf science
curriculum matérials and development of institutions to provide for
a continuing process 6f curriculun reform, 'Although the project had
originally been conceived as embracing Sub-Saheran English-speaking
Africa; specific countries in which the Program was to-operate vere
not defined at the beginning. Rather, the Progran deterwined, through
e series of meetings with Ministry of Education officisls of the
various governmenbts, vhere opperiunities for trial of these neﬁ ideas
was to be most promising. Seven countries, representing e veriety of
local conditions, were identified.

French-sveaking Africe vas excludedlin the beginning. It was
recognized thet the system of education in the former French Colonial
world was different from that existing in tae formép Britisﬁ“colonies.
To grapple with these differences, not to mengion the differences in
lanzuege, seemed to the original planners to be unwise and premature,

During 1965 and 1966 négotiations were underteken with the
‘Ministries of Education of Ethlopia, Liberia, 3ierra: Leone, Ghana,
Wigeria (Western, Bastern, Mid-West; Lagos, and ijorthern Regions),
Kenya, Ugenda, .Tenzonia, Melawi, end Zembie relative tc possibilities
for undertakiné an initi2l triel effort under this Program. Discussions

centered around the possibility of jointly locating expatriate and
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local Prozram personnel at mutually azrezeble host'institutions
for the purnose of undertaking developmenﬁ end trial testing of
nev science materiuls appropriate for primary school age children.
As & result of these negotiations, development efforts were
eventually begun in Sierra Leone, Ghana, Eastern, Mid-Western
and Lagos Regioﬁs of Nigeria, Kenya, Ugonda, Tenzania, and
Malawi with the various activities beginning at different times.
The early stages featured a heavy emmhasis on materials
devélopnent. It was felt that wn5il maberials were evailable for
actusl trial use in classrooms, it would be difficult to convey
the import of what the Program was attesnbing to do. Three
international workshops vere held in the swaners of 1665, 1656, and
1967 to develop materials end ideas which could be tried out in various
locations. An arbitrary terget of 70 units covering discrete blocks
of science vas established, Thie vas developed to provide approximately
ten units for each of seven years of primary schcol, This tarmet was
subsequently rodified to a more rezlistic fiéure of 50 units, as
being all thet was necessary to establish examples of a full sequance
throughiout the seven years of primer; school. The 50 units also
wvould give ample latitude for develeping veriations in the science
program depending upon perticular locel priorities.
Coincident with the materials develonment effort was the stress

on the esteblishment and development of locel institubtions tied
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Institute of Zducation. He has been coordinsting the evaluation work
of individuals in & muiber of participating countries and has been
instrumental in identifying, developing and adapting measurement .
and obsérvdtion instruments for deteréiﬁi@é’g@?ﬁS;QQg;;gﬁgyggpiqﬁ“J
These instruments have been tried out in several trisl situations,
particularly Kenya end Sierra Leone. In Kenya, the evaluation
project has been carried out by Program personnel, but, at the
Uﬁiversity of Hjala, by staff personnel.

The current status of the African Primary Science Program
is as follovs:

Progran objectives with respect to materials have been met.
Over fifty units - teachers' guides, pupil booxs end science recders
have been produced in Africa, each of which has been triel tested
in at least two counbtries, and prepared in prelinminary printed
form for vider scale triel and use and: consideration by the.
Hinistries of Education for inclusion in their curricula. (See
Appendix A) EFach unit is desisned to occupy 6 to 12 weeks of
classroom time. These materials ere appropriate for all of ‘the
grade levels of the primary school and across the subject disciplines
of science. Emphasis is perhaps more heavily on the biological
sciences, bub this is seen as relevant since the focus of the
Program has been on use of the local environment in helping

children acquire skills of inquiry.
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In some countries, Progran waterials mar be used in their
present form. In other situations, locel adaptations have been
developed based on APSP. Vhich direction countries will take in
the use of the materials reﬁains unclear at this time. It
appears that more experienced centers vill more 1ikely develop

their own edaptations, of some of the materials vhile utilizing others
in their present format,

2. Institution Building

Curriculum Developnent Institutions noy exist in Ghana,
Kenya, lalawi, Nigeria, Sierra Leone, Tenzanie, and Ugenda.
All were cither begun or expanded to ineclude primery school
science as a result of input from this project. (8ce Appendix B.)
All projects are closely linked with Ministries of Education,
operating under Ministry control or within enother institubicn
directed by Steering Committees inelvding Ministry of Education
officials. ILoecal professionel staff for the Progren presently
ranges from one person in Uganda to ninémin Ghana. EDC Program
personnel have beén withdrexn from the Maiawi Curriculum Centre
after completion of the development program. This withdrawval

was jointly egreed upon by the project and the MMalawi Government,

-ls
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16inues wider Govarnuand awspices,

3. Science Fducation Progremme for Africa (sEps)

In furtherance of a contract objective, considerahle effort

has gone into encoﬁraging Africen leadership for a4 continuing



Pan Africsn effort in science education. Science Education
Programme for Africa (SEPA) has come into existence through
appointment of a governing Representative Council, an Execubive
Committee, an Acting Executive Secretary, adoption of-a formal
constitution and formulation of a plan of action. The SEPA
Constitﬁtion (sce TOAID,A-lh7 from Uganda.dated Cctober 2, 1970)
describes SEPA's objectives, fuqctions,‘membership and organiza-
tional framework.

The latest Revresentative Counqil Reeting vas held in
September 1970 in Fast ATrica with offici&i ¢elegetes from 13
Governmants present, Priority consideration vas given at that
tine to the question of finance. It was agreed thatvparticipating
Governments should be celled upon to support a significent shere
of the continuing operating expenses of the Organization's
secretariat and to make en immediate token constribution of $600
per country as evidence of interest. This contribution is expected

(lote: Giana has already core forvard with its share).,
by June 30, 1971.-/By vote at the recent Representative Council
Meeting, the secreteriat moved to Accra, Chane January 1, 1971,
at the invitation of the Ghana Government. It vas located at
I7jela University sinzz its forqation. The sp-cifié location
of the Sccretariut in Ghane is yet to be defermined, but the
forier ocuarters of the Ghana Academy of Science.is uﬁder considerat:on.,
A promising bezinning has been made toward bringing tsgeﬁher

13 different countries of English speaking tropical Africa with
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& view to collaborating on continued curriculum development in
science through Pan-Africen efforts and through support of
individual country activities, yith in the case of the 1atter, a
major focus on the development of menpower resources and particularly
the tutors in the teacher training éolleges.

Realism would require ackhowledgement that SEPA faces &
difficult task, Although early indications are encouraging,
vhether African countries, beset with a myriad of rriority problems
in education, will see internationel roop2ration in‘curriculum
developmznt as sufficiéntly important has yﬁt o bz fully answered.
Hor is the reaction of other external egencies know.

Thus this proposazl is designed tg.maintain thé necessary
program mechinery, so programming can continue throughoutAthe
five-year period contemplated solely under EDC auspices, if necessary,
without loss of momeﬁtum of continuity. Hevertheless, in addition
to the usnal annualr?w%v;fié_project should be thoroughly reviewed
at the end of two.years to determine whelher (1) output terzets
plenned during this time phase have been satisfactorily met and
(2) the Africen nabions have demonstrated sifficient interest and-
support (financial, logistical; personnel) to werrant continuetion

of U,S, inputs.
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D. Project Purposalstrategx:

-The purpose of this project is to carry forward the work

- of African Primary Science curriculum reform which began in

1965 under an A,I,D, research and development contract with

EDC. The research and development phase of this program concentrated
on the development of science curriculum materiels and the develop-
ment of institutions to provide for a continuing process of |
curriculum reform. The present imﬁlementation phase, proposed

to begin in July 1, 1971, has as its objecﬁives introducing the
science materizsls yhich nave already been developed into the
schools of participating Arrican countries, strensthening the
institutional bases of curriculum'develépmenﬁ, end moving toward
African direction of all science curriculum development work.

These objectives will be accomplished by concentrating
essistence on the science programs and personnel at the teacher
training colleges which prepare all new primary ;chool teachers,
continuing assistznce in the developmengxof local science curriculum
development personnel to staff the curriculum developuznt centers
elreedy esteblished in participating countries, and assisting
SEPA to becomz & viable, independent orsanization and to broaden
its base of support among the African nations.

Alternate Progran Stratesies:

Serious considerztion has been given to further strengthening

the hand of SEPA even further then presently plenned. This could
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be done by providing for the criployment of Science Educators by
SEPA and permitting that organization to make decisions with
respect to support of various in-country efforts at implementation.
This would have the obvious advantage of enhanecing the prestige
and visibility o 5F:% as an operating international organization,
thus hopefully encouraging early and substentiel support from the
nmenber governments,

This approach was abandoned for the time beinz on the basis
that too much wves being asked tco soon. SEPA as yeb has no
separave finoneciel existence of iUs own end in all probability
this condition vwill continue for ab leest two years of its life.
During that time attempts to broaden the besis of financial
support will have been undertaken. Twvo years hence, EDC will have
had the benefit of independent judgements of governments and
foundations as to the iong term viebility of an international
organizetion of this type. The basic issue of international
cooperation in curriculum develoopment will have been careflly
examined,

As rmentioned earlier, it seems prudent not to require that
political d=cisions with resnect to denloym:int of rarsonnel be
made by SEPA a2lone. EDC can make these dzcisions as part of its

program continvaticn with less difficulty. Additionally, EDC
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would be in a better position to cepitelize on develop:ents of
the past six years in all participiting couditries by virtue of
its Program experience.

Another strategy considered was to méke Program Science
Educator talent more broadly available to new and continuing
countries by creating peripatetic Science Educator posts with
responsibilities for several contiguous countries. This approach
was rejected for two basic reasons.

First, Program personnel with responsibilities spread over
several countries would not be adequate for the task ahead in our;
Judgrent. Tt would be preferable to sce 2 joo well done in a
linited number of sebttings, than a more supsrficiel job done more
videly. Looking eheed to additional countries beconilng interested
in undertaking projects in primary science curriculum reform, this
Program should do its best to provide & limited number of alternate
vays of working that mizht be considered for adoption or adeptation.
The one exception will be the second person assigned to Ghana who
will serve as SEPA training officer and will, therefore, work with
trainees from all participating African countries.

Second, it we. felt unwise to convey the impression of
diminishing Progzram interest in countries vhere significant input
has been available for some time. This could be interpreted,
with possible negativs effect, as failure of follow-through effort
‘on the part of an American based progran.

The prosram is most conscious of the hish cost of expatriate

Science Educator personnel. For the saie funds proposed for
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enploying U,S, personnsl, double the number of Af¥icens could
be made available. To the extent that qualified Africans are
available, the program would plan to move in this direction,
However, experiencé to date ‘suggests that it is noﬁ yet realistie
to think in terms of total Africanization of staff, desirable as
it may be. Moreover, it could be argued that should qualified
Africans be available, they could be of greater benefit to the
development of science edveation in'Africa by continuing in their
respective countries. YEven so, it is to be honed that as SEPA
takes over greater responsibility for continued vrogranming, there

will be an increasing recruitment of Africon professional personnel.,

Conmitnent to Conbtinuotion:

It must be emphasized that all negobtiations underteXen at
‘the beginning of this project and indeed the Tocus of the project
itself were on obtaininz permission and cooparation from various
African linistries of Education to undertake a research end
developnent program in e pre-comnibment atmosphere. Ho Ministry,
by permitting develoomant and trial use of moterials, was commit-
ting itself to videspread use of materials in its schools. The
Tfollcwing constraints were present:

&. Few Ministries have been in a position to consider widespread

adoption of materials wntil it was epparent thet sufficient variety
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wes aveilable for all primary grade levels. Avpropriate moterials
for all grade levels were not available until late 1970.

b. Ministries had need to consider how primary school science
could be fitted into the present curriculum schedule. In many -
countries, science has notbean a part of the primery school
curriculun. A lengthy process would be required to reschedule

the school day to allow for its teaching.

¢. All countries were properly concerned about introducing new
materiels into the schools withoub understording the full coasequences

of the teacher treiring probleéem which would necessarily follow.

d. Few ministries werc prepared to cownit themselves to introducing
science into primary schools without understanding better what

"learning"

would in fact be teking place. They nceded at least
initial results of the eveluation effort to determine whether
the inevitable upheaval vhich would accompany the introduction

of new subject metter into the curriculum would be worthwile.

e. A further economic decision would be required as well. Apart
from the training'and retraining of teachers, the introduction
of a new subject involves the commitment of additionael resources
for printed materials and simple science apparatus.

Briefly, the hurdles to be crossed before commitment to
implement could be obtained were high and numersus. Substantial

vrozress, hovaver, can be reported.



Ghana hag shown Perhaps the rost ministerial Comnitment o

the introduction of* ney Prinary Science naterialg into itg Schoolg,

nation's 8o teacher training institutions vith a viey towarg introducinn.,_,

APsp materiz)g into Ghangtg schools througn Pre-cervice teacher
training; TAPSP wits are currently on the dccepted 1igt ol
educational raserial s which 2y be Durchaseg by Schools throughout

the country, This Sugzests that the Ministry is Preparing to
Supply these materials op a large-scale basis,
Kenza Ministry orf Education cormni tment to introduce lover

primary materialg encompassing Primary Grades 3- 4 throughoyt the

under active consideration, Fﬁrthe*, the Ministry is Presently

considering ado tion of g nes; Primary school science 5y1labug

based on APSP vnis materials,
Malawi, Science based on local 2daptations of primary-scienca—
materialg developed by this broject ig nos being taugnt 1p all

primary'schools‘in #alei for Gredes 5, 6 ana 7 with Plans for

introduction into Stendarg 8vin 1971,
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Nizeria, Proaising cfforts in the former Bastern ond Mid-wrezt

Regions were terminated due to the Iligerian Civil %Wad in eerly
1667. However, development has continued in the West under the
direction of Nigerian nationals at the Universities of Lagos,
Ibaden and Ife. Program materials or adaptations are widely used
in Lagos City Council schools and in teacher education at the
Universities in Vestern State.

Sierra lLeone, A Science Curriculum Developnent Centre

has been in existence for over four years. Iocabted ot Kjzla
University, the Centre is under the direction of a liinistry
appointed Steering Commitiee., Local staff personnel are vorrir
at the Njala Centrc end two sub-centres have been estoblished to
service teachers, one in Bo and the other in Freetowm. The
Ministry of Education plans adoption of APSP science materials
for use in Sierra Leone's schools and is moving enezd at both
pre-service and in-service teacher training levels.

Tenzania. Heavy exphasis on pre-cervice teacher training
is seen as a neceasnry pre-reguisite to wid é-spread use of new
science materials in the schools. All Grede A training colleges
in the country are now using e science curriculum based prinmarily
on African Prinmzry Science Progrom mabtericls. These collezes

are nov greduating 300-L00 teachers e year who ere gradually

moving throughout the country prepared to teach science in the
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new menner. Seninars are being held for the science btutors {ronm
all teacher training collezes.. At the samz timz training courses
for primary school teachers alresdy in service are being conducted.
Tanzenie is also continuing with its program of translation of
unit materials into Swahili.

Uganda. Ministry officials concerned with science have
shovm an active and increasing interest in APSP naterials.
VWidespread triel use of materials has been undertaken through

ey

the country, with the encourager:znt of the liinistry. Seminars

for primary teachers and for teacher traininz college tutors on
the use of the materials sre being held and preparation of a new
syllebus based on the materiels is under active consideration.
Although a formal commitment has not teen forthcoming for adoption
of materials developed, prosvects arc considered good over the

next two years,

Other Interested Countries. The. Government of Ethiopia

has been interested for over two years in coopesrating more fully
with the Program and in havins & Prczran Science Educator essist
in the developnent of esxrpropriate curriculua for FEthiopilan
schools. Ethiopie is currently ectively considering APSP materials
for broad scale.use either in present or edapted forn.

Other countries showing increased interest are: Botswana,

Swaziland, Lesotho, Zamniz, Liberia,.and The Gambie.
3 3 b 2
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It eppears that countries now participating in the Progran
are spread along a continuwa of progress in science curriculum
development, Severalewill'be ready during the next 5 years to
teke over full direction of their own in-country effort without
recourse to further program assistance. The differences rcilect
partly the difficulties in gebtting prozrems started. But they
also reflect variations in locally available resources.

Othar Donor Support

SEPA will be acbively searching for prosran funding from a
variety of nationzl and international egencies. It is intended
that USAID would supnly only a portion of the necessory funding
for the total progrem enviseged by SEPA. The SZPA Representative
Council has outlined a five year program of international
activities wvhich will depend uron eyten31ve edditional external
support. CEDO has decided to make»?}naQCLal support available to
SEPA for on-going expenses. UFESCO has already made a tcken
.contribubtion to oa-going prograuming with favorable indication
that support could be expected to increase in the futwre.

Tris contribution is in the form of assigning personnel to the
Science Curriculum Dzvelopment Center in ¥enya. Their efforts
vhich are needed will be coordinated with SEZPA and are couplemen

to EDC ectivities.

tery



E. Planned Targets end Course of Action:

Plans for continuation boyond July 1, 1971, are examinad in
the context of: (1) participating Ministry interest and commitment
toward continuation activities; (2) continued input required from
foreign technical assistance to provide the "critical mass" for
various in-country efforts, and (3) the possibilitiesrfor
enhancing the viability of SEPA.

Methods for Intrcduction of New Materials - Teacher Training

Program activities over the period of this proposal will
focus on teacher training. Progrem materials have been proved
in trial class situations; emphasis mst now be on helping teachers
to use them. The necessary in-depth exposure to meterials and
methods can best be accomplished at Teacher Tréining Institutions
over an extensive period,

But work at the Teacher Training Institutions rmust begin
vith the science tutors. Tubtor courses and worksﬁops have been
conducted on a triecl besis at selected institubions over the
rast six years. Tals effort now needs to be broadened to
include more Teacher Iraining Inztitutions. In the past, science
tutors have been mainly expatriates thus hempering the long-term
effectiveness of eny training. Efforts to fill science tutor
posts with local personnel have significently reduced the
percentage of expatriates now teaching, but this "nationalization'
must be accelerated. Identification and training -of edditional

manpower is thus sezn as a major thrust of the program. This prozren will
focus on the 151 tutors looczied at the sama nuaber ‘of teacher training
colleges as follows: Sierra Leone (8), Ghana (82), Uzanda (2h) Xenye (25)
end Tenzania (12).
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Teachers-in~training must be helpzd to gain a broader
understanding of science so that they, in turn, mey better
help their pupils. If tutors are to be effective in their
work with students, materials vhich provide learning opportunities
beyond those available in the APSP units for primary school
children are e necessity.

Continuing materials development is viewed as an essential
and integral part of any progfam seeking to produce fundamental
changes in attitudes towerd teaéhing end learning. Such &
component gives life to the concept of development as & process.
It allows for the nurture of creative sikills, and experience has
amply demonstrated that engaging in the developrent process is
one of the most fruitful ways to help tutors and teachers deepen
their own understending. It 1s also an effective modus operandi
for implementation,

It is planned that e development program te undertsken
bezinning in the first suamer to produce a tvo/three Yyear course
in secience for training colleges. Tne course would capitolize
heavily on APSP naterials elready aveilable by'looking in greater
depth at their "“carning possitilities. Indeed the first year
might vell be -iiliarizabtion with elassroom materials now
ccapleted. .But the training colleges course mabterials would
attempt to develop a grester understanding of th2 science embodied

in APSP materials,
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A workshop at which the best tutors from African Teacher
Training Colleges came together with Program science educators
and a small cadre of African and American university scientists
in the Qaribus subject di%iplines of science 1ls viewed as the
most effective way to begin. A set of trial materials designed
to be used during a portion of the first year of teacher training
would be the objective of the first workshop. They would be
tried out selectively in rarticivabting countries end subsequently
modified «ccording to experience., A second workshop would be
schedvled in the following year to focus on the second yzar of
the treining college currieulun and to modify the firsk vesr's
work. A third workshop would be enviseged to develop materiais
for the final traihing college year 1f this were seen es a need
by participating ministries.

Efforts would be made to include consideration of the
varieties of education technologies noir available. Because the
treining college has the necessary faecilities, it is seen es |
the most useful setting Tor considering the fossible.employment
of television, audio end video tape, progremmed imstruction, and
other technigues designsd to enhence individuwel learning.

Planning for the most productive use of workshop time and

effort is a necessity. It is now envisagzed that a small planning
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group would convene in April 1870 to develop a debailed outline

of the overall plan for materials development and to establish

specific goals for the first workshop.

The time table for these workshop cctivities is as follovs:

April 1971

Summer 1971

1971-72 School Year

Summer 1¢72
1972-'73 School. Year
Summer 1973
1973-74% 52rool Year

1974-75 School. Yeer

Planning meeting for summer; 1971
workshop.

Vorkshop to produce materials for
tre first year's course at teacher
tiaining colleges.

‘Tryout of worlchop raterials in

selected teacher training colleges
WOrkshop for seccnd yeer's course l/
Tryout of materials

Workshop for third year's course 1/
Tryout of materials

Meterials in all colleges for
implementation.,

Appendix C outlines further extension of the development

component beyond the two yeers set forth in detail in this

proposal., It would be the five year objective of this development

activity to see a high propertion - if not 2ll - of the new

primery teachers graduated by the training colleges prepared to

teech science in new and creativa WaYS.

;/ LNote: Modifications to materials tried out during the school

yeer to take place at summer workshops.
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The pre-service approach to teacher training providas for
better institutionalization of the preccess of training in new
end innovative ways. This is important if momentum is to be
continued following expatriate withdrawal.

Massive in-service training, would requife lerge edditional
numbers of steff, many of vhom would not be sufficiently familiar
with Program work and materials to handle the task satisfactorily.
In our judgmwent, this is the very point at vhich implementation
could fail if not recognized., Use of irazinative Prozram naterials
in old and conventional ways would succeed only in replacing old
materiuls with new. Rerely can this aporoach alter the pabterns
of learning and teaching the elassrocn which AVSD sceks to foster.

Continued EDC Role

If the Program is to continue to assist development efforts
throughout Africa, it w1l become necessary to centinue Prosram
personnel for veryins pasriods of time as vart of the implementation
phase of the current project. A five-year program of gradually
decreasing science educators' presence is visualized as Ministries

of Education tzke on fu1l responsivility for in-country work.

Decisions with respect to deploynent of personnel will be made

n

in concert with E7PA. This joint deecision-mnhing vrocess has the

[

edvantegze cf not burdening SEPA with the political problems inherent
in the deployment of a limited number of Science Zducators. The plan
is to continue four Science Educators in the field, with two in
Ghanz, onc in Toxzeniz end the fourth either in Konya or Usanda.

These pzople are veing stationed in countriss which sbill have
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need for expatriabe indut to further essist the local primary
science effort, and to procced with the orgenizatvion and conduct
pf the pre-service teacher training, the fundamental thrust for
the period ahead. The one exception is the second mon assigned
to Ghana as SEPA Training Officer.

Role of Science Tducators

Science Educator activity during the two years considered in
detail by this proposal will be concentrated on the following tasks:
1. developing course materials in primary seience suiteble for
inclusion in the syllabuses of Tescher Treining Colleges
(beginning with the summer 1971 + rkshop),

\

troining end ¢

evelcaing of Teacher Training Collegzs science

n
L]

tutors in APSP nethods and materials. Tie best tutors from
each counbry will atﬁend the svriter workshops. 1In Janunary of
each year following the summer workshop they, in turn, will
hold vorkshoos within their own countries, assisted by the
Science Educators, for the obher tutors in vhich they will
modify the swiner material to fit their country's specific
situation and will teach the tutors how to handle the material.
Additionally, the Science Bgucators will visit all teacher.-
training colleszs en e continueus besis Lo work vith tutors,
3. continuing in-service teachier treining activities in primary
science where circumstances werrant., Assistance for ‘Teacher

Training College Tutors in conducting in-service programs
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Tor primary teachers as part of their develorment would be one
exermple of an cppropriate activity., The euount of tinme the Science
Educators will devote to this activity will depend on the situation
in each country; i.e., in countries where there are many teacher
training colleges ard, therefore; meny tutor's to be treined, less
time.ﬁill be available for work with primary teachers. In any case,
primary teacher treining must remain the principel responsibility
of school inspectors and college tutors,
L, conswlting with linistries of Educabion, as needed and as time permits,
on Yozgistical probléms of supply and distribucion of sofliware and
hardwvare materials for primzry scieﬂqe throuzhout school systens,
5. continuing assistance in developnent of loesl curyiculum developnent
personns1l,
As ccuntries eare only beginning to melle decisions with respect
to implementation, it is most difficult to be precise at the present time
ebout locations wvhere IDC presence would most profitably be continued.
In Vest Africa, Sierra Ieone is fer enough along that it is nob considered
necessary fo contimie to station an Anericen science educator there, elthoush
an APSP presence in the fora of a local educator rodestly supvorted by the

progzran night be desirable. This

It is contemplated that the preszent IDC Science Educator in Ghana will contirue

into bthe implementabion pnase of the progranm there end will be JOlned by a

second Educator who will be responsible for training activities (sec nex%

section cn Training). Tanzania, XHenya end Usanda ere rezsoneble prospects
Tfor Zast Alrica., These loczbicn decisions can only be worked out afler

LY

careful resolution with loenl Prosrem
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personnel in conjunction with Ministries of Education, while

taking into eccount current developments in these various countries.
These decisions would be influenced by specific.Ministry plans

for the introduction of science and the need for personnel to

carry out these plans, Resolution of all location issues would

be sought by April 1971.

Trainling

The supply off skilled curriculum develcpers continues to
be a serious problem in Africa, as indecd it is elszvwhere. MNo progran
vhich seeks to help create chense in schools throush the developnent
of releveat and tim:ly tcoching moterials con ignore this problem.
And indeed continued implementation of programs is based more
upon humen resources than upon up-to-date curricular materiels.

Exposure of staff personngl to the curriculum developzent
process throush both local and international workshops end neetings
is seen as one useful way for people to develop requisite skills.
Hovever, a method for providing more sustained opportunisies for
learning is seen as necesszry for successful internalization.

This proposal seeks to estzblish a base in Africa, preferably
in Ghana, under SEPA/INC anspiees in cooperatics with the Chane
Ministry of Fduecntion, vhere curriculum personnel from various
countries can come to work on ideas in interaction witn others.

These perscns would primarily be drawn‘from the ranks of the
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preszab unlercvslified staf? nombers of existing currisulua develogsaent
centers bub mzy also include tutors, supervisors or even selected
primary teachers. It is contemplated that the EDC staff member will
be assigned to Ghana under this proposel as SEPA Training Officer to
vork jointly with the Ghana Elementafy Science Unit and SEPA. He will
be responsible for the orgenization of training opportunities for
these curriculum developuent specialists from obher perticipabing
countries (estimated at ten persons per year) in the context of

the Ghansian schools., These srecialists would come Lo Ghana on
residence courses of epprozimately ninety deys durabion per year

for each of the five years of the proposed progran with the Dirst
group beginning on or about January, 1972.

This training program would develop along the lines 6f the
pilot program for three Ghanaian curriculum developers who are
currently in residence at EDC on a ccabination work/study vrogram
under USAID/Ghsna sponsorship. It is felt thet such a program

should more appropriztely be carried on in Africa vihere conditions

ere nearly parallel those of other African countries. Such a plan
would also avoid the inevitable pressure for more accademic credentiels
on the part of psrticipants who have the opportunity to come to
Amzrica. And costs of operating such a program would be considerably

less than for a similar project caerried on in the U,.S.
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Prosrem Sunnort for the Science Wducation Prozremme for Afriea (SEPA)

USAID

It is also proposed that cabinuing costs of the Secretariat,
principelly the salary, allowances, and travel expenses of the
Executive Secretary, would be ginanced under this renewal proposal
for a pericd of two years. Efforts are now wunder way to encourage
governments to underwrite as much of their zosts as possible
during that period. To the extent that this effort is succesciul,
Progrem comnitment would be reduesd. It would be the DProgram's
objective to have support for SZPA's Seerebariat for the most part
eiiminated by the swmmer of 1673.

Working with other Program personnel, the Acting Executive
Secretary (SZPA) will have respensibility for:

reising the necessary government financiel support for

the SEPA Secretarieat,

undertealiing discussions with other governments in Enzlish
and French spseling Africe reletive to their participation

-~

in and support of SEPA ezebivities
. - b |

ovtaining financinl supnort from other internationsl

agencies, organizing and coordinating international

rogran activities to be conducted wnder SZPA auspices
prog I ’
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providing pedogogical and substentive shpport for
in-country implementation efforts as required, exploring
possibilities for inter-relationships with other curriculun

development projects currently active in Africa.

All the above activities are scheduled to get uvnderway
by July 1, 1971,

In addition to Secretarial support, it would seem
important to encourage SEPA to undertake initial programming
activities as outlined in the proposel, to help build credence
as a functioning international orzenization,

It is thougnt thal the internationzal nmaterials development
workshop scheduled for the swimer of 1971 would be conducted under
joint SEPA/EDC auspices. This workshop would alloy countries
alrezady actively engaged in science developmsnt efforts to share
experiences. But perhaps more impdbrtantly, it would provide an
opportunity for nev countries to Begin to particiratz by working
with experienced pz2ople.

Funds would elso be provided for at least one meeting
per year of the SEPA Executive Committee to continue.its planning
and developnent of new areas of support.

Finelly, depending on cuca fectors es satisfactory
demonstration of comnitrment to the program on the part of the
participating African Covernmenis; e.g., dicking up Pupfért costs
for thz secretariah, A,I.D, will explore in ennu2l revie:sthe

possibility of contrecting directly with szPA by the suminer of
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1973 to cerry out prozrem activities. BEPA, in turn vould sub-
contract with EDC to assist them with the program until the
project (and A.I.D, assistance) is completed. This would follow

the pattern established in the AID/AAU/AAI errangements.

Evgluation

The African frimary Science Program has had a team of
people -- composed mainly of persons engaged in other aspects of
the program -- concerned with general problens of evaluation.
Direction has been supplied by Dr. E. A. Yoloye of the University
of Ivaden, Higerie. In Septewber 1970 1iss Eleenor Duckworth,
an EDC consulbent workina with this team for almost a yeeor,

authored & monograph entitled, Eveluation of the Africen Prinery

Science Program. In brief, the moncgraph first esteblishes the

agreed upon goels of the pfogram and then proceeds to indiceate
how the success in achieving these goals can be evaluated. Goals
for children are the development of:
1. A Tirst-hend femiliarity with thevorld cround them.
2. A curiosity about thinzs and initiative in investigating them.
3« An ébility to learn for themselves and on their ovm.
Y. Self-confidence and & realization that they can generate
their own ideas.

5, An appreciation of the value of cocperation.

* The largest single coatribution of theevaluation team

so Tar has been to develop an instrument to éxamine classes of
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children vho have been in the program for some time to sce to
what extent they have made progress toward these goals as compared
with others in the traditional science programs. Initial findings
indicate that the childrén in the APSP do better than others and
the longer they are in the program, the more striking is the
degree to which they do better.

In a.broader sense the team is seeking to ﬁrovide indicators
that people can usz to help them judse their progress as they go.

)

For teachers,viwm work with their purils is the most central

4]

influence in the educcbionzl process, the tean is suggesting
indicators that can be used daily in clessrooms, For those

vhose job is to help teachers, the team is providing ways for
then to judge the effectiveness of the courses, the writing, and
" the suggestions they offer to teachers. For ministry officials;
they are providing veys of judging how well this program as &
whole can help large'numbers of teachers to help children Tbecome
'competent, confident, resourceful individuols,

Evaluation of fhis kind of educational experience is

still in its early stages and needs further develorment. This
project intends to maintein an on-going effort in this direction.

Exreminations

Examinations for primary science in Africa ere not generally

Tired end firn as yet and, therefore, it is hoped that the proaranm
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raterials and the course syllebi developing from these naverials
will determine the nature of the exemination, rather than the

other way around as it has tended to be in other subject areas

in the past. Additionally, the evaluaturs in the APSP have been
encouraging officials to develop more open-ended type examinations
vhere a child has the chance to reveal whabever he has learned rather
then being expected to ansver precise questions., At the seme

time the evaluators have colleborated with science educators in
maXking up multiple choice cxanination questions vhich relate to

the content and approach in the new science brogram about s much

&s paper and pencil tests ever can.

The Mture

In mid-1273 the Program looks forward to:

1. eadditional country commitment to the implenenZation
of science at the prircary level;

2. nrmaterials developed especially for use in teaching
_science at training college level;

3. progress sovard the introduction of new science
courses in teacher training colleges;

L, a nusser of new connbries participating in SEPA ang
beginning prozrans in-country to adept APSP materisls

for local use;
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5. the SEPA secrebariat established on a reasonably sound
continuing basis., SEPA would in all probability have
received programming funds from edditional external agencies
in support of its program. A permanent Executive Secretary

will have been appointed.

Financing of Continuation Prosramming

Implementation Programming will be the responsibility
of the host governwent in all cases. EDC and SKPA will be called
upon to assist with verious aspects of the total Progreq training
effort, principslly at the Teacher Training College level.
Assistance would also include Science Educators acting as facilitetors
in Program implemeptation as well. Division of finoncial responsi-
bility for the future is seen es follows:

Locally financed costs:

1. Basic operating costs of host institution to which
Program personnel are attzched. This would include
rent, maintenance, equivment znd support steff
saleries for office end secreterial help, maintenence
personnel and shop staff, Also the Progrem would
loox for housing for expabriate stafl to be provided

by the host zoverament vhere pessible,

2. Costs of larse scale printings of Program materials.
Film positives of 21l presently prepared Program

units wvouwld be provided governments without charze,
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3. At le' t one~h2lf of 21l costs of workshons and
seminars run in-country for the purpose of training
in primery science; i.e., transportation and lodging
for participants.

Lk, fTravel costs for in-residence training at the Chana
training center in curriculum development, wvhere
feasible,

Proaram financed:

l. Selery and allcwznces for Science Fdueator stafrl

'S ~

s would include 2ll coss of

[0

deployed by ZIRC. Th

=4

travel for self and femily to end from rosts.

(53

S
2, Contribution of up to helf of total vorkshop costs
for activities related to impleimentation of primary
science schemes, This wonld ve exclusive of salariés
of local personnel participating in ectivities.
3. Trovel end acconnodation costs for local personnel
~
ab Prozran/snpa spoasored international meetinzs and
workshoos. (ilote: Atteipts will be made to have
this item financed by the Africen countries).
h, As required, all cocts essociatod with STOA Seercioriak
for the first two years of controet extension.

2. Cost of development materiels for Teecher Training

Collezes.
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6. Accomaodzbion and meterials ard local expenses of
in-residence training program for curciculum developers.

Other Exzternal Support:

1. SEPA Program activities other then initial international
materiels workshop.

2, Evaluation effort.

3. Science moterials for implementation of primary

sclence into schools,

Drafted Clearance:
AFR/TAC, HFreemen:dphi2/25/71 AFR/IA, Exoore

AFR/CIA, SChristmas
AFR/CWR, FSpencer
AFR/ESA, JKnoll

AFR/TAC, MBelcher
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CRADE LEVESL R
Nane ?E uﬂli (Contd ) 1 1 2 3 P 5. ' 7
LN ‘
BUDS AND TWIGS . XX L1
COX2ON SUBSTANCES AROUND :
THE HOME XX R
3.E4%W 1¥E SKY LOOKS XX - kk
VIASURING TIME: PART II XX *k |
3.5TRANCERS IN THE SKY xx LLE
S.TILAPIA X kh |
5.USING THE SKY . pod o
S.THE MOON WATCHERS . k& XX
EENDULUMS ak - « &
LIQUIDS ' XX !
c.SOUND: A LOOK AT MUSICAL . g
INSTRIMENTS *k XX
¢.BRICKCHAKING . Kk dok po ¢ k|
S.THE WATER BOOK I L1 XX Rk i
>.A BOOK ABOUT PENDULUMS j
(Teacher's Resource) A e *k *k
2.COPPER ACTIVITIES ‘ hk x% Rk kk |
2 .3U33LES . L 2] k% k&
<,3UILDING EOUSES IN OTHER COU\ITRIES *k ®% ®ik
2.FRINTING ’ %k bl
2.TO0LS IN THE VILLAGE Kk x5

XX - Major level of use
%% -~ Other, or possible, levels of use

2. Companion piece to APSP guides

b. Teachers' Handboox for: Making a Magnifier
Making a Microscope

¢. To be completed in 1971

P. Pupil's Book

S. Science LIbrary Series (Children's Reader)

we Joralng Paper - determination of Crade level
not yet made._

Decesber, 19?0.
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STAFFING OF SCIENCE CENTERS =

African Primary Science Program

Showing the Growth of the Program

1965 1966 | 1967 1968 1969 1970 1971
: [ dale 7]
KENYA: (Varren [Gormall : [
' Savapge . [ !
Valton | !
Siriba: | Zubrowski 1
Kagumo: [Christiensen ]
GHANA: Dassctt i Seawell ' I
| Manning ]
NIGERIA:
East -Savage
Walton
M. W, Bassctt . .
Lagos ' . | Osiyele |
MALAWI: ’ Eimbal} ] Eoomer
SIERRA LEONE: | Francis [ Drew 1
TANZANIA: | Godfredsen |
: | Tilson - H
i = .
UGANDA: i Lai)p | Scager l

€ XIQddy



APPENDIX C
N

African Primary Scilence Program

FIVE-YEAR TEACHER TRAINING PLAN
/71 7/72 7/73 7174 & 2/75. 243
i TRIAL TESTING
1.} 15T YEAR REVISTION 0 F IMPLENENTATI Y
* | MATERIALS
MATERTALS | SELECTED SCHOOLS MATERIALS .
. ! _ —
- DEVELOP- - TRIAL TESTING REVISION -~ INTO j
- 2ND YEAR OF
YENT - 2. }MATERTALS MATERIALS . : i
| SELECTED COLLEGES TRAT 4 ING ;
TRIAL TESTING {REVISION ,
3. | 3RD YEAR OF !
MATERTALS MATERTALS _ COLLEGES
, SELECTED COLLEGES . ’-
i
! PRE= | . L
TEACHER TRAINING COLLEGE TUTOR WORKSHOP
| SERVICE | !. .
i
IN-SERVICE IN-SERVICE WoRksuorps FOR  PRIMARY Treacurgs
——— -
« X 1st{Teachcr Training Unitc Deve lopment Workshop
,"2\ 2nd|Teaclher Training Unit D%velopment Workshop
" 3. 3xd Teachcr41raining Unit DTvclopmcnt Workshop '
l" Iy ']




PROPOSED BUDGET

AFRICAN PRIMARY SCIENCE PROGRAM

C ADMINISTRATION
' Project Co-director 1/2 time
Adninistraetive Director
Secretarial
5 Editor 1/2 time
Science Consultant (1 day/wk € $125)
Travel
Fringes 133
Office Expenses
Consultants 20 x $100
Rent and Maintenance

b 23

TRAINING - SEPA/GHANA

Local Treining Ezpenses
Per Diem - Trainees $9/dey x 90 days x 10 trainees
Travel 10 € $500

SCIFNCE EDUCATORS

Saleries $18,000 x 4

Fringes 137%

Allowances 20% ave,

Travel to and from post @ $5,000
Local Expenses

SEPA SECRETARIAT

Executive Secretary L 3000
Fringes 13%

Allowances (Housing, Car)
Travel

Secretary

Allowances

Office Expenses

SEPA PROGRAM

Executive Committee leeting
Travel 7 x $550
Accormodations L days x $25 x 7
. Meeting Expenses - Secretarial! Office Rent

T7/1/71-6/30/72

$ 9,500
18,000
8,000
6,000
6,500
8,000
9,395
4,000
2,000
2,000

4,000
8,100
5,000

72,000
9,360
1k, 400
20,000
8,000

8,400
1,095
4,000
5,000
2,500

500
2,500

3,850
700
500

705 /72-6/30/73

$10,500
19,500
8.500
6,500
6,500
8,000
5,850
4,000
2,000
2,000

4,000
8,100
5,000

72,000
9,360
1k, koo
20,000
8,000

3,850
T00
500



Internaticnal Haterials Development VWorkshops
Travel $600 x 30 partic,

Accommodation 30 deys x 16 x 30

Stirends U4 persons @ $75 x 24 days
Office Expenses

Overhead 36% of salaries

7/1/11-6/30/72

$ 18,000
14,400
7,200
2,000

43,885

$324,785

1/1/72~6/30/13

$ 18,000
14,400
7,200
2,000

k5,145

$327,500



Fiscal
Years

Drior
through
Lebe TY TO

Oper.
Y 71

Budget

O i

3.+1
FY 73

B+2
Y™
B+ 3
FY 75

Total
ILile

Personnel Serv, Porticipants Commcditi&s Qther Costs -

Total Contract ATD  PASA  CcOiiP. ¢ :U,.S.Areney Cont Dir. U.S. Cont Dir & U,S, Cont.
324 324 hls 17 113
327 327 197 17 113
286 286 150 25 o1l
286 236 160 30 96
251 251 135 30 36
1,E7h 2,47k ) 119 509




Anncx A
Regional Sciecnce Program (Contract lio, alr=772)
Line Item Budzet (Article IV of Contract)

July 1, 1971 to Junc 30, 1975

U.S. Technicians 19% 197 160 160 135 846
Training 17 17 25 30 30 119
Other Direct and

Indircet Coste 113 113 101 96 86 509

3
)
(03]
()

TOTAL 32l 286 251 1,7k

sareh 31, 1671
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PROJECT AUTHORIZATION

1. PROJECT NUMBER 3. COUNTRY . 4. AUTHORIZATION NUMBER
698-11-600-357 AFRICAL REGIONAL 0184
s. AUTH—O"F;IZATION DATE .

X FRQJIECT TITLE
4/26/71

C. FROP DATED

AFRICAN PRIMARY SCIEICE PROGRAM March 30, 1971
7. - FEZ LT RPROJIECT
a. Number of Yeors of Fundiny: 5 b. Estimated Duration of Physical Work
Starting FY 1911 ; Terminal FY 1911 After Last Year of Funding (in Months): l-g_m%ﬂ_s__
" FUNDING BY FISCAL LOCAL CURRENCY
YEAR (inU.5. § DOLLARS P.L. 489 Exchange Rate: $1=
or § equivalent) U.5. OWNED HOST COUNTRY
rior thrasgh GRANT LOAN poce GRANT LOAN PR:,%'::;JED OTHER
Actual FY T1 324
Operctiono! FY 72 327
Budget FY 73 286
B+1 Fy Th4 286
B+2 FY 75 251
B+3 FY

All Subsequent FY's

TOTAL l,h'?_)#

9. DESCRIBE SPECIAL FUNDING CCNDITIONS OR RECOMMENDATIONS FOR IMPLEMENTATON,
OF ANY P,L. 480 COMMODITIES

AND LIST KINDS AND QUANTITIES

None

10. CONDITIONS OF APPROV AL OF PROJECT

Proaect a’oproval is given onlv through FY 1972 pending an evaluation

in FY 71/2 to determine the future of this project. The Evaluation Team
should include appropriate African educators.

(Use continuation sheet iirne"r.c/u:ry)

A Approved in substance for the life of the project as described in the PROP, subject to the conditions cited in Block 10 above, ond the avail-
ability of funds, Detailed planning with cooperating country and drafting of implementation documents is authorized.

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

This authorization will be reviewed at such time os the objectives, scope ond nature of the project and/or the magnitudes and scheduling of
any inputs or outputs deviote so significantly from the project as originally authorized os to warrant submission of o new or revised PROP.

ALD. APPROVAL CLEARANCES DATE
) AFR/TAC, MBelcher \& 7/, /‘71
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SIGNATURE )
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