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PROGRESS REPORT 

This report describes the total activities
 
and production of t'- African Mathematics Program 

from inception throt h Novembcr 30, 1969. The 
body of the report summarizes in fairly brief form 
the Program's history and devclopment in its main 
areas of activities: Workshops; Teacher Training 
Institutes; Book Production; Distributtion and Use; 
the ABC Institutes Program. Nore detailed infor­
miation, including numrical count of personnel 

involvemntw , activities of the program, production 

o maturial s and impact, are given in the Appen­

dices. The Appendices also include detailed de­
scription of the main Pro;ram activities during 
the period December 1, 1968 through November 30, 
1969.
 

AFRICAN MATHEMATICS PROGRAM 

Background 

Education Development Center, Inc. (EDC) is a non-profit organi­

zation concerned with research and development in curriculum reform 

at all levels of education--rorm kindergarten to university level. 

The Ford Foundation, and other U.S.A. charitable bodies, as well as the 

National Science Foundation, have pra)videcd funds for its work. The 

overseas operations of EDC in Africa, India, Afghanistan and South 

America have been supported by funds fron USAID and from the Ford 

Foundation and other philanthropic foundations. 

In the United States the EDC Physical Science Study Committee 

Program has brought about a major re om in the teaching of physics 

at secondary school level, and t1., effect of this reform is evident 

in sonic fifteen countries which also use the textbooks produced by 

the PSSC working group. Similar EDC programs for the reform of math­

ematics, social studies and elementary science curricula are presently 

affecting the educational life of miany American children. 

* Formerly, Educational Services Incorporated 
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i -Phe
African Education Program
 

In 1961, ESI, under the general direction of Jerrold Zacharias,
 

Professor of Physics at Massachusetts Institute of Technology, or­

ganized a six-week meeting at which sixteen African educators and
 

scholars from East and West Africa joined thirty-five American and
 

British counterparts to examine the content of school curricula of
 

many countries of English-speaking Africa.
 

The Conference made firm proposals that ESI should initiate 

curricular reform programs for Africa. In particular, programs in
 

mathematics, science, social studies and teacher training were rec­

oimiended. These proposals were given careful consideration and ESI
 

agreed, initially, to try to act upon a program for the reform of
 

the teaching of mathematics from Standard One up to School Certif­

icate. It was felt that the work of curriculum reform in mathemat­

ics in the U.S.A. and in Britain was sufficiently advanced to make
 

possible a positive contribution to African education.
 

Under the direction of Professor W. T. Martin of Massachusetts
 

Institute of Technology, the program was initiated and, after six
 

months of a~civity, including conferences in Accra and Ibadan with
 

African mathematicians, a mathematics workshop was held at Entebbe,
 

Uganda, in July and August 1962.
 

I. THE WORKSHOPS
 

The first Program Workshop was held at Entebbe, Uganda in 1962.
 

This Workshop set the plan for the African Mathematics Program and
 

the pattern of work which has been followed since. There were fifty­

four participants representing 13 countries--with 24 participants
 

coming from 11 African countries. It was decided to produce mate­

rials in four areas using the new content and approach to teaching
 

mathematics: text materials for the primary school, beginning with
 

Primary One; text materials for the secondary school, beginning
 

with Secondary One; text materials for use ir African teacher train­

ing colleges; and tests and examinations based on these materials.
 

The first Workshop produced a full course for Standard One and 

Form One and a model of a School Certificate Examination based on 

modern mathematics, using some objective testing. 

In 1963, once again at Entebbe, Uganda, books for Standard Two
 

and Form Two, and for the first year of a training college course
 

were produced. Tests were also prepared for FormOne classes using
 

the materials, which were now named the Entebbe Mathematics Series.
 

Each year since then, the number of textbooks has been increased.
 

In 1965 the Workshop was moved from Entebbe to Mombasa, Kenya and 

( has been held there each year since that time. 
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During the summer of 1969, the Testing Working Group met in Mom­

basa to revise the Primary Four tests and to consider a syllabus and
 

to prepare specimen examination papers for teacher training colleges
 

and a model examination for the Advanced Mathematics A-level (see
 

Report of the Testing Working Group and Status of Tests, Appendix A).
 

In 1967, the West African Examinations Council set a School
 
.Certificate Examination on the.work of the ntebbeMathematicsSeries...
 

and the C~ambridge Examination Syndicate is also offering a suitable
 

examination for East and Central Africa.
 

II. TEACIIER TRAINING INSTITUTES 

Early in the Program, it became clear that it was necessary to
 

introduce teachers to the new pedagogical approaches written into the
 

texts and to train them to 
use the new texts.
 

Thus far, a total of 69 Institutes have been held. The African
 

lecturers f-r these
Mathematics Program has provided a total of 47 


courses. (Listings and descriptions have been included in earlier
 

periodic'reports tc AID/Washington.) Two Institutes held during
 

1969 in Sierra Leone and Tanzania will be included in a
December 

later report.
 

During the period of this report nine Institutes were held in six
 

African countries (Ethiopia, Ghana, Liberia, Malawi, Nigeria and Uganda)
 

as follows:
 

TANZANIA
 

Date: December 9 - 21, 1968
 

Site: University College, Dar es Salaam, Tanzania
 

Prof. J. E. Phythian, Dept. of Mathematics,
Organizer: 

es Salaam, Tanzania
The University College, Dar 


Prof. J. E. Phythian
Director: 


Prof. Hartley Rogers, African Mathematics Program lecturer,
Lecturers: 

' 


Massachusetts Institute of Technology
 

Prof. C. A. Coulson, Oxford.,University
 

Mr. Douglas Quadling, Schodll Mathematics Program lecturer 

Participants: 96 secondary school teachers
 

See Teacher Training Institutes and Summary Reports, Appendix B.
* 
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LIBERIA 

Date: 	 January 8 - February 8, 1969
 

Kakata Rural Teacher Training Institute, Kakata, Liberia
Site: 


lonorable Secretary Caine, Dept. of Education, Monrovia,
Organizer: 

Liberia
 

Mr. Nicholas Schmader, Peace Corps VolunteerLecturers: 

Mr. Samuel Abanobi, mathematics instructor 

Mr. Joseph Bettie, Monrovia Consolidated School Systenu 

and junior high school teachersParticipants: 	 20 elementary 

UGANDA
 

Date: April. 9-12, 1969 	 A short intensive course for Teacher
 

Training College tutors, concurrent with
 

A fuller course for Grade Three teachers
April 9-18, 1969 


Prof. Dubisch rcturned to Uganda June 12-29, 1969 for a
 

follow-up visit to assist primary teachers in Saturday 

In-Service Courses.
 

Institutc of Education, Makerere UniversitySite: National 
College, Kampala, Uganda 

Mr. W. Senteza Kajubi, Director, National Institute of
Organizer: 

Education 

Roy Dubisch, AMP lecturer, niversity of WashingtonLecturers: 	 Prof. 
Prof. L. Feldman, National Institute of Education
 

Mr. B. Vogeli, National Institute of Education, Nairobi,
 
Kenya
 

Participants: Approximately 70 Teacher Training tutors and Crade Three
 
teachers
 

GHANA
 

Date: April 14 - 25, 1969
 

Site: Girls' Primary School, Accra, Ghana
 

Organizer: Mrs. Lucy Tagoe, Office of the Chief Education Officer,
 
Ministry of Education, Accra
 

Director: Mrs. Lucy Tagoe
 

Lecturer: Dr. Rowland D. Anderson, AMP lecturer, St. Cloud State
 
College, Minnesota
 

Participants: 17 	 Primary School headteachers, 23 Middle School head­

teachers, 23 Class Six teachers, 25 Class Seven teachers 
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ETHIOPIA
 

Date: 	 July 14 - August 1, 1969
 

Site: 	 Haile Selassie I University, Addis Ababa, Ethiopia 

Organizer: Ato Tadesse Terrefe, Assistant Minister Programme, Planning 

& Research 
Directors: Mr. John Woodcock, Mr. Mark Paulsen 

Lecturers: Ato Bisrat I)ilnesaliu, Mr. Ralph Hlughes, Haile Sclassie 

University 
Participants: 70 Grade Eleven ori jwlye teachers[ math ematics 

GIANA
 

Date: 	 August 18 - 29, 1969
 

Site: 	 Girls' Primary School, Accra, Ghana
 

Organizer: Ministry of Education 

Director: Hrs. Lucy 'IaE, 

Lecturer: Prof. Shirley MI1., AMP lecturer, University of Missouri 
assisted by Mr. S. Sidney, Yale 5 Year B.A. Program 

Participants: 27 Middle SchooI headteachers , 28 Class Seven teachers, 
27 Class Eight teachers 

MALAWI 

Date: 	 August 18 - 29, 1969
 

Site: Blantyre Secondary School & Limbe Primary School,
 
Blantyre, Malawi
 

Organizer: Ministry of Education, Limbe
 

Director: Mr. Frank Kazembe, Chief 	 Insoector of Schools, Ministry 
of ELducation, Limbe , Malawi 

Lecturers: Prof. D. R. Ostberg, A1P 	 lecturer, Northern Illinois 
University
 

Mr. Frank Kazemb,
 

Mr. K. Kawonga, Ministry of Education, Limbe
 

Participants: 74 primary teachers and college tutors
 

I 
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WESTERN STATE. NIGERIA
 

Date: 	 August 22 - 30, 1969
 

Site: 	 University of lie, lle-life, Western State, Nigeria
 

Organizer: Mr. M. 0. Olasehinde, Secretary, Institute of Education,
 
University of lie
 

Directors: Dr. A. Babs Fafunwa, D)irector, Institute of Education,
 

University of lie
 
Mr. 1. 0. Olaselinfd,, 

Lecturers: 	 Prof. C. B Bell, A.MP lecturer, University of Michigan
 
])r. A. B. Falfunwa
 
Mr, A. A. Af.labi, aptisLt ligh School, Iwo 

Rev, W. A. (A ilp.r , Ba1pt ist Co liege, Iwo 
Chief P. 0. A. Dada, Univtrsity of Ife 
Mr. Dapo Oiiabol i, Fcdi ra] Science School, La i os 
:Ir G. A. Ade'Le(yc, Ikosi ,ethodist High School, Agbowa via 

Ikorodu 

Participants: V, primary and soconidary teachers and teacher training
 
col[egc tutors
 

LAGOS STATE, NIGEIRL\ 

Date: 	 August 25 - September 5, 1969 

Site: 	 St. Patrick's R.C.Mo School, 356 Herbert Macaulay 
Street, Yaba
 

Organizer: 	 Mr. A. Dahunsi, Chief Education Off!- -r, Lagos City
Council
 

Director: 	 Dr. Grace A, Williams, University of Lagos 

Lecturer: Dr. Grace A. Williams, assisted by other local lecL-.'ers and 
Mr. Steve Sidney, Yale Five-Year B.A. Program 

Participants: 278 Primary School teachers 

Institutes last from ten days to three weUks and usually are 
staffOcd by visiting Aimierican mathematicians and mathematics educators 
and by their African counterparts who Lave partic ipated in the Pro­
gram. They are organized by the Mlinistry of Education in the partic­
ipating country with EDC's cooperation, Some 't,700 teachers and 
teacher educators have been introduced to these materials at Institutes. 
The children in nearly 2,000 classes in Ethiopia, Kenya, Ghana, Liberia, 
Malawi, Nigeria, Sierra Leone, Tanzania, Uganda and Zambia are being 
taught this modern approach to mathematics (see Use of Entebbe Texts, 
Appendix C). 
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III. BOOK PRODUCTION
 

Now there is a full series of textbooks on "new mathematics" for
 
Standard One through Standard Six, with an Entebbe Primary Series Guide,
 
and for Form One through Form Six covering O-level Mathematics, Addi­
tional Mathematics 'andA-level Mathematics courses. A full set of four
 
textbooks is available for use in teacher training colleges (see List
 
-oftheEntebbe Mathematics Series, Appendix D) and .a battery of-tests::- ...7...
 

has been prepared covering the work of Standard Three, Four, Five and
 
Form One, Two, Three and model examinations for School Certificate at
 
O-level and A-level (see Appendix A). As a result of reports from
 
teachers and tutors using the texts, the Primary One text and Basic
 
Concepts Volumes I and II were revised and a second Secondary Course,
 
known as the "C" course was prepared.
 

Recently Published Entebbe Texts
 

In December 1968 the following Entebbe texts were published:
 
Handbook for Primary Teachers; Additional Mathematics, O-level,
 
Student Text, Vol. 1, Teachers' Guide, Vol. 1.
 

In March 1969 Primary Six, Pupil Book and Teachers' Guide were
 
completed and in April 1969 Additional Mathematics, O-level, Student
 
Text, Vol. 2 and Teachers' Guide, Vol. 2 were published.
 

Upon completion these texts were despatched to Africa.
 

Remaining Entebbe Texts to be Published
 

Texts presently under preparation include: Advanced Mathematics,
 
A-level, 4 volumes; the Entebbe Primary Series Guide; Mathematics
 
Syllabus Sourcebook for Teacher Training Colleges (see Entebbe Text
 
Production, Appendix E).
 

"IV. DISTRIBUTION & USE OF ENTEBBE MATERIALS
 

1. 	Since the Program started, a total of 63 volumes of textual mater­
ials has been published (see Appendix D).
 

2. 	Some 500,000 texts have been distributed free of charge to the
 

10 participating African countries (see Tocal Number of Entebbe
 
Texts Distributed, Appendix F).
 

3. 	In the eight year period 186 individuals (African, 102; U.S., 75;
 
British, 7; other, 2) have helped to write the mathematical texts
 
(see Workshop Participants, Appendix G).
 



Nearly 2,000 classes spread over the countries are usingthe4. 
materials experimentally (see Appendix C).
 

During 1968/69 the existing Entebbe inventory was disposed of
5. 

through bulk shipments to the ten participating countries.
 

texts have been printed
6. 	Almost 1,000,000 copies of adapted Entebbe 


by Ethiopia, Ghana, Kenya, Nigeria and Tanzania:
 

and 	 introduce Entebbe typea) 	 Ethiopia has decided to publish 


materials throughout the school systems, both pr.fmary and
 
to
secondary, and has published 239,000 texts and plans 


an additional 350,000 copies of an Araharic translation
print 

of Primary One and Two;
 

Tanzania has published its own adaptation of a Primary One
b) 

and Two text (400,000 copies) and is preparing an adapted
 

use 	in Form One in the secondary schools;
mathematics text for 


c) 	Other countries including Ghana, Kenya and Nigeria are
 

texts and have prepared their
extending their use of the 


own adaptations.
 

see 	Large Scale Additional Publications
(For items 6a, 6b, 6c, 


,f Entebbe Texts Undertaken by African Countries, Appendix H).
 

Outside Interest
 

These African-produced materials have aroused considerable
 

interest in other countries. The West Indies expressed a desire
 

try the books, and similar interest has been indicated in South
to 

America and Pakistan. Al American adaptation of the texts is
 

available under a trade-name.
 

A further indication of the interest being shown in the
 

the decision of Science Research Associates Limited
material is 


(SRA, Ltd., Newtown, Reading Road, Henley-on-Thames, Oxfordshire,
 

England) to publish a commercial edition of the following texts:
 

(Approximate Prices) *Reduced Prices
 

Primary One - Pupil'iiook shs 5/6 3/6 
15/ 7/6Primary One - Teache S' Guide 


Primary Two - Pupil Book 6/6 5/0
 

18/ 	 10/6
Secondary C One Algebra - Student Text 
9/0
Secondary C One Geometry -Student Text 15/ 


15/ 	 10/6
Basic Concepts of Mathematics Volume I 

9/0
Basic Concepts of Mathematics Volume II 12/6 


* Effective 1/1/69 

More recent interest in the use of Entebbe texts outside Africa
 
iT, clude ••
 
inclue Associated Publisiers, PTE, Ltd., Hong Kong
 

Franklin Book Programs, Inc., Iran
 

Entebbe Texts Outside Africa, Appendices H & I).
(see Interest in 
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V. ABC INSTITUTE PROGRAM
 

In addition to the in-country institutes described above, the
 

ABC Program, which.operated for three summer sessions, beginning
 

July 1966, at University College, Nairobi, Kenya, has concerned it­

self with the mathematical education of the senior mathematics tutors
 

of the ten participating countries. Its purpose was to davelop in
 

each country a small cadre of people knowledgeable about modern math­

ematics, capable of assisting in the production of adaptations of the
 

materials to suit local conditions and in the mathematical re-educa­

tion of t!eir fellow tutors, in smaller colleges. These tutors should
 

then, in turn, be able to give suitable training to the teachers in
 

the schools or about to enter the schools (see ABC Institute Program,
 

Appendix J).
 

Under this program, a pilot teacher education film project has
 

resulted in three films which have been distributed to mathematics
 

tutors who attended the ABC Institute Program. Sixteen audio-tapes
 

on various mathematical topics related to teacher education are pre­

sently being prepared. The final task of the ABC Program is the
 

preparation of a Mathematical Syllabus Sourcebook for use in African
 

teacher training colleges and in-service courses. The ABC Program
 

is funded by the Ford Foundation (see Progress Report, ABC Institute
 

Program, Appendix K). 
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STATUS OF THE PROGRAM
 

Planning
 

It is now clear that all the early experimental aims of the
 
Program have been achieved. All of the participating countries have
 

accepted the idea that "modern mathematics" must be introduced into
 

their school curricula, although just how this should be done may
 

not be clear. Some of these countries are sufficiently involved to
 

have prepared long-range plans to assure .tion ofs
the complete adop.. 

some are making plans
such mathematics throughout all grades and 


for local adaptation of the Entebbe materials.
 

Executive Committee Meeting 

The Executive Committee of the Africa'G Mathematics Program met
 

in London, England in April 1969 to review the activities of the
 

Program. The following topics were discussed:
 

1. 	Disposal in Africa of entire Entebbe textbook inventory;
 

2. 	Production and distribution of teaching aids: films,
 

audio-tapes, Mathematics Syllabus Sourcebook;
 

3. 	Pre-publication and production of remaining Entebbe texts
 

and 	their distribution;
 

4. 	USAID/RAC Evaluation of the African Mathematics Program;
 

5. 	Cooperation of AMP, African Primary Science Program and
 

African Social Studies Program, to establish an organi­

zation which will .be responsible for a total African
 

Education Program;
 

6. 	Regional Mathematics Programs and resident mathematicians
 

to help implement them.
 

(See Summary of Proceedings, Executive Committee Meeting,
 

London, April 1969, Appendix L).
 

Regional Mathematics Meetings
 

During August 1969 four regional mathematics meetings were held
 

in Accra, Ghana; Lagos, Nigeria; Nairobi, Kenya; and Roma, Lesotho,
 

to discuss the common needs of neighboring countries and rhe possibil­

ity 	of cooperation in mathematics curriculum reform. Participating
 

countries were: Bostwana, Ethiopia, Ghana, Kenya, Lesotho, Liberia,
 

Nigeria, Sierra Leone, Swaziland, Tanzania and Uganda. (Malawi has
 

shown interest in the program but did not participate.)
 

J____________ 



Consequent to these meetings, draft proposals for three regional
progamsforEas, esta,;d Southern Africa :together with a detailedl 
commitment of each country involved, have been submitted/to AID/ Wash­

ington (see Summary of Discussions: Accra, Ghana; Nairobi, Kenya;
 
and Roma, Lesotho, Appendices M). The minutes of the Lagos meeting
 
have not yet been received from the Nigerian secretary.
 

Mr. Hugh P. Bradley, Director, African Mathematics Program, will
 
meet with Ministry officials, USAID Mission and RegionaL officers to
 
discuss two proposals, on December 30, 1969 at Accra and January 5,
 

Extension of the Current AID csd/1567 Contract
 

An extension of the current contract beyond 1969, presently under
 
consideration by AID/Washington, will allow the program to complete
 
the printing and distribution of the remainin texts in the Entebbe
 
Mathematics Series and the primary and secondary tests for these books.
 
It will also provide for a visit to Africa by a social scientist to
 
investigatd the mode of operation of the program and examine the re­
sons for its success and failure in different African countries.
 
The results of this inquiry may prove useful when similar educational
 
programs in other underdeveloped countries are being considered. A
 
final endeavor will be the consideration of content needs of a math­
ematics course at A-level School Certificate for non-mathematicians,
 
for example, the economist, biologist and social scientist.
 

Co-operation with other Agencies 

A pleasing and most useful feature of the Program has been its 
success in co-operating with other agencies working in Africa. Very 
,ffective support has been given to the Program by the Peace Corps 

..n Ethiopia, Ghana, Liberia and Sierra Leone. The Columbia Teachers' 
College Teacher Education for East Africa Program (TEEA) has interwoven 
its efforts in mathematical education with our work. Other groups who 

have worked closely with the Program are: The Harvard/Newton Project 
at the Aiyetoro Comprehensive School in Western Nigeria, The Yale 
Five-Year B.A. Program and The Wisconsin University Teacher Training
 
Program in Northern Nigeria. All of these groups have contributed in
 
different degrees to our efforts. Contact has also been maintained
 

with UNESCO, and the United Kingdom Centre for Cu-i viculum Renewal and 
Educational Development Overseas (CREDO) but not always with the same 
productive results.
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In conclusion, EDC wishes to express
 

its thanks to the Office of Program Policy
 

and Co-ordination of AID/Washington, the
 

Contract Officers of AID/Washington respon­

sible for Contracts Res-21 and csd/1567,
 

the Education Division, Regional Activities
 

Branch, USAID/Washington and to the educa­

tional advisors of the AID missions in the
 

participating countries and AID Regional
 

Officers for their co-operation in this
 

joint effort to improve mathematics educa­

tion in Tropical Africa.
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Report
 
of the
 

V1969 Testing Working Group
 
and Status of Tests
 

Introduction
 

The 1969 Testing Working Group consisting of Dr. D.K. Abbiw-Jackson
 
(Ghana), Prof. R.P. Dilworth (U.SA., Chairman), Mr. J.E° onah (Sierra 
Leone), Mr. M.B. Jones (Kenya), Mr. J.K. Okine (Ghana) and Ir. R.S. Picters
 
(U.S.A.) held its summer working session at the Nyali Beach Hotel, Mombasa
 
during the period June 29 - July 19, 1969. Administrative \pport was
 
provided by Mr. John Joanou of Education Development Center. The principal 
objectives of the session were the following: review of the \\ntebbe 
Primary Four pretest results and appropriate modification of t e primary 
Four examination, preparation of a Specimen Examination in matli matics
 
for teacher training colleges, preparation of a syllabus for the Advanced 
Level secondary course ,ritten during the 1968 Workshop, construction of 
suitable specimen examination papers covering the topics in the Advanced
 
Level Syllabus.
 

Primary and Teacher Training Tests
 

Messrs. Dilworth, Jonah and Okine formed the subgroup working on
 
primary and teacher training materials. Early this year, as a part of
 
a National Science Foundation evaluation study, the first form of the
 
Primary Four examination was administered in Ghana to eight primary four
 
classes, four of which were using the Entebbe texts while the other four
 
were using traditional texts. The results of this examination were
 
analysed statistically by the School Mathematics Study Group at Stanford
 
and the item analyses were made available to the Testing Group. A study 
of these item analyses showed that the test was somewhat too difficult
 
and that a few of the questions failed to be effective. The latter
 
questions were replaced and a number of the remaining problems were simpli­
fied in order to make the examination less difficult. Similar modifications
 
were made in the parallel form. Thus the two forms of the Primary Four
 
Examination are now ready for reproduction and distribution.
 

During the 1968 Workshop the Testing Group prepared a few essay
 
questions covering materials in the Basic Concepts iSeries. Additional
 
questions of the same type which would be suitable for a teacher training
 
examination were composed this summer. From this pool of questions, a
 
2 hour specimen paper was prepared. The paper consists of eight essay
 
questions of which the candidate will be expected to attempt seven. It
 
was the decision of the 1968 Workshop that the teacher training examination 
should also contain a 2 hour paper covering appropriate topics from the 
secondary curriculum. Accordingly, the collection of secondary questions 
prepared in previous years was surveyed and those suitable for a teacher 
training paper were selected. From this subcollection a 2 hour paper 
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was prepared. It consists of two sections:. a 1k hour section of 30 short
 
multiple choice questions.
answer questions and a 1 hour section of 40 

The two papers together comprise the Specimen Examination for use in the 

teacher training colleges..
 

._i.S...Secondary Tests 

the subgroup
Messrs. Abbiw-Jackson, Dilworth, Jones and Pieters for~ned 


working on secondary test materials. As a first step in formulating a
 
reviewed
syllabus, the advanced level test written at the 1968 Workshop was 


and a detailed list of topics prepared. A set of priorities was established
 

so that the topics could be grouped into suitable categories. From this
 

grouping a draft of the syllabus was prepared.
 

two papers
In view of the limited time available, it was decided that 


would be prepared, each covering, so far as possible, the full range 
of
 

The first paper would consist of multiple choice
topics in the syllabus. 


questions while the second paper would have essay questions. The group
 

then devoted several days to the construction of questions of both types
 

covering the topics of the syllabus. From this pool of questions, 40
 

multiple choice questions were selected to make up a two-hour paper. Ten
 

essay-type questions were also selected to make up a thr d-hour paper in
 

which candidates would be expected to attempt eight of the ten questions.
 

and the two pa!pers will be submitted to the Chairman of theThe syllabus 
A-Level Writing Group for review.
 

Status of Tests: please see following page
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Status of Tests 

Prmr
 

Primary Three: The statistical analysis of the resuit..of, thi2,' pre­
testing has been delayed. The West African Examinations Council has just
 
informed us, after much delay, that, because of its present work load, it
 

will be unable to undertake this task in the foreseeable future. Alterna­
tive plans are being considered.
 

Primary Four: Two parallel forms are now ready for reproduction and
 
distribution.
 

Primary Five: Two parallel forms are ready for pretesting; will be
 

reproducedl and sent to Ghana as soon as possible.
 
Specimen Primary Leaving Examination: Copies have been distributed
 

to the West African Examinations Council and to the appropriate Ministries.
 

Secondary
 

Secondary C-One: Test #1 has been pretested and revised. It is
 

available fo distribution. Copies of Test #2 have been sent to Professor
 

J.E. Phythian, The University College, Dar es Salaam, Tanzania, for pre­
testing. When the results are received it will be revised and made available
 
for distribution.
 

Secondary C-Two: Two tests have been pretested and revised. They are
 

available to the African classes completing the Secondary C-Two texts.
 

Secondary C-Three: Two tests have been prepared. Copies will be
 

sent to Prof. Phythian as soon as possible for pretesting.
 
Secondary C-One-Two-Three: Two revision tests covering the Secondary
 

C Course were prepared in 1968.. If there is to be general use of these
 

tests in Tanzania, the results of the first administration should be used
 

as pretest data and the tests revised accordingly.
 

Additional Mathematics: Syllabus and specimen examination has been
 

reproduced and distributed to the West African Examinations Council and the
 

appropriate Ministries.
 
Advanced Mathematics: A syllabus and twcj specimen papers have been
 

prepared. After review by the Chairman of the A-Level Writing Group, the
 

syllabus and specimen paper will be distributed to the West African Exam­

inations Council and appropriate Ministries.
 

Teacher Training
 

Two 2 hour papers, one consisting of essay questions and the other
 

having short answer and multiple choice sections have been prepared.,, These
 

papers are intended to be used at Teacher Training Colleges where the math­

ematL;s course is based upon the Basic Concepts Series and the Handbook for
 

Primary Teachers. These tests will be distributed to appropriate Teacher
 

Training Colleges.
 

Conclusion
 

All. of the tests originally contemplated in connection with the African
 

Mathematics Program have now been constructed. Some modifications will be
 

recuired for some of the tests but the principal tasks of the Testing Group
 

have now been completed.
....	 Professor R.P. Dilwort~h 

California Institute of Technology . 

Most of these tests are ready for wide-scale:use in the event of the
 

proposed regional plans being funded. Some can be used as a basis for 

additional work by the Regional Evaluation Group.
 

4 
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APPENDIX B
 

Teacher Training Institutes
 
and
 

Summary Reports
 

Ethiopia 

6 InstiLuteS 
5 Lecturers 

Ghana 

10 In-;ti Lutes
 
11 Lec.turers 

Kenya
 

3 Istitut (s 
I Ixe'C turer 

Liberia 

5 Instit utes 
Sl,: turer 

Malawj 

4 InstiLutes 
4 Lecturers 

Ni geria 
* a) G.A. Williams On-Going 

k2j institutes double Institute 

12 Lecturers 
b) 278 participants attended 

the Primary Institute at 

Lagos. Triple Institute 

Sierra Leone 

6 Institutes
 
2 Lecturers
 

Tanzan ia 

8 Institutes
 
5 Lecturers 

Uganda
 

4 Institutes
 
4 Lecturers
 



Zambia 

2 Institutes 

2 Lecturers 

Total 

To tal 
Total 

Number 

Number 
Number 

Institutes held since December 

of Lecturers 
participants (estimated) 

1963 to date 69 
47 

4,700 

Institutes Scheduted to Iucemler 31, 19b,9 

1. Sierra I,.,w 
AM11 lecturer 

- 'r:imrv Teachers - Professor 
- December 8-1.9, 1969 

Ross L. Finney, 

2. Tanzanii - Secondarv Sceel Iathematics Teachers 

Protessor Partl.ev Rogers, Ir., A11P lecturer -

Decembe r 8-19, L909 

-

Note: 

1. Lagos, Nigeria - Un-Coing InsLitute: 12 

Saturday Entebbe Classes - G.A. Williams 
teachers, 



-18-


Summary: Report by Prof. Hartley Rogers on the Teacher Training Institute 
at University College, Dar es Salaam, Tanzania 

December 9 - 2.1, 1968 

A. Purpose 

This w's L (lielourth Institute for secondary teachers in Tanzania teaching
Entebbe Inat.llematics . The purpos.;e ot this course was to further improve 
LlW i r wo I eLdge, Of mllodern1 matheiat i cs and metlods of teaching the Entebbe 
111 ' 1"i .'1 I ; . 

B. 'a rELi " i ,,ml ! 

N i ne \,I-s ix drl yli teichers at tended tle I Isti.t Many caie wi thte. 

til' p l0l Bi), 'llCOriigellent and spnsurship of the Tanzanian
 
gve!-n i[.ei V\''V iboout one
ci. roughliv, third of the participants were 
At ri (;I , ol". ti i rIi ot Asial ances try and about one third of European 
aneCcSt 'V 

C. Ur_.' i .it i o 

The [Lns Lit uL wAs organized by Pr-olessor J. E. Phythian, Head of the 
Dep.-trLmenL ol MalthemaLics at the Univ'ersi t y College. Professor Hartley
,'Jge rs, NI;.s;anhisC tts Institute ot Technology, was the AMP lecturer, 
ass i; ted by 'Pfessor C. A. Coulson of O:,ford University and by 
Mr. Doug.las Quadling, the SMiP clturer. 

D. Ptog rai 

Lectures were divided into two streams. The first or "A" stream, 
was intended for teachers whose primary teaching responsibility was in 
the first two years of secondry school. The second or "B" stream, was 
intended for those teaching in the last two years of secondary school. 

Lectures on algebra, given in "A" stream, involved basic number concepts
and operations. At this level, concepts of probability and statistics 
were presented as vell as an axiomatic approach to geometry, concepts 
and ideas ot geometrical proof, symmetry and transformations. 

"B" siream leCtures dealt with \vector iochanics, co-ordinate geometry, 
numerical methods, phases of probab Li I, and statistics and logic. 
Lectures in botti streams were delivered at each morning session; parti­
cipants were free to choose the lectures they wished to attend. 

Additional lectures, reports and films were presented to supplement
 
major lectures. I conducted two-hour book discussions daily.

Participants read and discussed sever .l Entebbe texts.
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The schedule was a physically demanding one for me. The hot and humid 

climate made activity quite tiring. My duties were significantlv 

heavier than those of the other chi f Lecturer, Mr. Quadling () lecttures 

as opposed to 10). 

itySpecial m nt-in v.:osLt be ;idc of_ th. two A:muricans Oin t heI U iv'i'er 

mathematics s taff, Dr. Alvin BeninaLi and )r. Charles Mullins. Iheyv 

played espe :iIlly sympathetic and hel Ipful r- eis Lhroughout the InstiLute. 

Prof. Hartley Rogers, Jr. 
MassachusetLs inLstitute of Technology
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Summary:. Report by Mr. Nicholas Schmader, Peace Corps Volunteer, on the 

Teacher Training Institute at Kakata Rural Teachers Training 

Institute, Kakata, Liberia, January 8 February 8, 1969 

jhis was.. 	 teache rs.....T ai course for ........ econdary,. s cho ol using Entebbe .mate r ials.
 

The main people responsible for organization were Mssrs. Don Perardi and
 
Jon Hanshew, Peace Corps Volunteers. There was a degree of confusion here
 

bcause Mr. Perardi was in the process of leaving as the Entebbe Mathematics
 

EDCCoordinator and Mr. Hanshew was just becoming oriented to this post. 

provided 	financial assistance.
 

The Department of Education provided the lecturer, Mr. Samuel Abanobi,
 

who was assisted by Mr. Nicholas Schmader, PCV, and Mr. Joseph Bettie
 

of the Laboratory High School, Monrovia.
 

We three instructors were all using Entebbe books in our classes and we 

had enough books to supply each student with a copy. I would classify
 

the levels of the courses somewhere in the high school range. Here is a
 

list of the lecturers and their subject matter headings, in broad terms:
 

Mr. Samuel Abanobi - Number Theory 

The text used in his class: Basic Concepts of Mathematics, Vol. II.
 

Mr. Nicholas Schmader - Plane Euclidean Geometry and Coordinate Geometry 

The texts 	used in my class: Basic Concepts of Mathematics, Vol. III
 

and Secondary C One Geometry.
 

Mr. Joseph Bettie - Set Theory and Graphing 

Mr. Bettie was kind of free-lancing. He taught in the period between
 

Abanobi and me, and he terded to pull things together for the class.
 

Mr. Bettie was the real leader and is an 
excellent 	instructor.
 

There were only twenty students who regularly attended the classes. In one 

way this was fortunate because we could accomplish more with a small class. 

This poor 	turnout does not reflect any apathy on the part of Liberian teachers.
 

Since February I have met a number of teachers in rural areas who had wanted
 

to attend the Institute, but a lack of communication prevented them from
 

doing so.
 

1. Content of the Lectures
 

Naturally, in an introductory course on plane Euclidean geometry, the
 

( 	 first lectures must contain some discussion of what we'try to mean by 

point, line, plane, line segment, ray and angle. After that I tried 

to introduce some of the assumptions (postulates) in order that we 
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could move to the idea of proving things. After examining notions of
 

proving theorems, I began to spend a little time each period on coordinate
 

geometry. I did this because I wanted to show how algebra and geometry
 

can be tied together.
 

The problems assiguments which I gave were mostly from the two texts
 

mentioned previously in this report.
 

2. 	My Own Estimate of My Success in Communicating with the Participants 

I feel I had considerable difficulty here, because there was somewhat of
 

a language barrier. This was especially true when I was talking about
 

the notions of point, line and plane. I was using adjectives which some
 

members of the class interpreted differently from me.
 

not 	at all hesitant to
Fortunately this class was very curious and was 


ask questions. Thus, in many cases, we did see what the other was
 

talking about.
 

3. 	Assessment of the Quality of Other Parts of the Course
 

As far as my choice of subject matter goes, I think that I chose wisely.
 

too much too fast. Although
I feel, however, that I may have tried to do 


some students may not understand much of what I lectured on, at least
 

I helped them build some kind of mathematical vocabulary. This will
 

help them if they read texts on their own. 

4. 	The Extent to which Participants Will Be Able to Use the Mathematical
 

Knowledge Obtained in the Course
 

Since almost all of the participants were elementary or junior high
 

school teachers, the best use of the knowledge that they gained will
 

With a better knowledge of mathematics, they
be in their teaching. 


might become better teachers of that subject.
 

I do not know what the long range career goals of all of the participants
 

are, but if some of them take up technical careers, the Institute may
 

have given them an improved mathematics background.
 

5. 	Some Comments on the Organization of the Course
 

I had an overall plan of what I was going to do, but since the class
 

usually asked questions when they did not understand something, they
 

to the classes. Organizing was difficult
sometimes put a new direction 


because the participants had widely varying mathematical backgrounds.
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Mr. Bettie organized a problem session from 4:00 to 5:00 o'clock
 

every day. We three instructors took turns conducting these sessions.
 

During this peri.d, Mr. Bettie sometimes concentrated on methodology.
 

He did this by making each student take fifteen minutes to introduce
 

a concept as they would toa grade school class.
 

6. 	Many times Mr. Bettie interjected a good deal of humor into the Institute
 

This tensed to break the monotony of five hours of mathematics each day.
 

7. 	The KRTTI did not really know too much about these Institutes. Con­

sequently they could not help too much. They did, however, provide
 

the classroom and living quarters.
 

8. 	These are the three outstanding participants:
 

Mr. Harris K. Flomo
 

Mr. Patrick Davis
 

Mr. Joshua Cleon
 

Nicholas Schmader
 
Peace Corps Volunteer
 

Monrovia, Liberia
 

( ,
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Summary: 
 1) Report by Prof. Roy Dubisch on two concurrent Mathematics
 
Courses for Teacher Training tutors and for Grade Three
 

teachers at the National Institute of Education
 
Makerere University College, Kampala, Uganda
 

April 9-12, 1969 and April 9-18, 1969
 

2) Follow-up visit to assist primary teachers in Saturday 
. . . . . . . .. .. . . . . .s.... 
 June. . . . . . . . . 

1. These courses were requested by Mr. W. Senteza Kajubi, Director, 
Natioo. l Institute of Education, Makerere University College, Kampala, 
and organized by Mr. F.A. Fogarty. 

In addit4.on to Prof. Feldman and Mr. Vogeli, I was ably assisted
 
by Mr.. E. Karuhige, a graduate student and tutors, N. Albright, C. Polcyn
 
and H. Kaboggoza.
 

In my work with both tutors and primary teachers, I stressed the
 
importance of considering, in a short course, 
 just a few basic ideas dir­
ectly applicable to the needs and interests of the teachers rather than 
attempting a "Level I" course. Thus, for example, I considered only the 
most rudimentary notions about sets as applied to addition of whole num­
bers rather than fussing with the algebra of set union and intersection. 

Then I concentrated on a few algorithms, emphasizing the role of stu­
dent participation, rather than attempting anything like a systematic survey
of arithmetic. I also stressed (through examples) the importance of number 
games and patterns in developing student insight and interest. 

Throughout the ten days, this course was related to the in-service 
course they will (we hope) begin in May and they were cautioned fre­
quently by both Dr. Feldman and me to go slowly and not attempt to cover 
too much. 

A set of ten Saturday courses will be mounted in the area of each
 
teacher training college beginning mid-June, 1969. I will visit as many
of these courses as I can during my return trip in June. 

2. At these sessions participants who had attended the Institute gave 
mathematical presentations to the others present and this was followed 
sometimes by demonstration lessons to pupils and finally, after discu­
ssions and presentations a final mathematical presentation by me. The
 
quality of the participant presentation varied from good to very poor,

but much enthusiasm was apparent and it was clear that the process could
 
work satisifactorily if there was sufficient supervision from the Ic-al 
training college tutor.
 

http:addit4.on
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I would make 	the following suggestions:
 

* 	 1. A fairly detailed outline of the course together with
 
cyclo-styled material, must be prepared for use by the
 
teacher.
 

2. 	The course must be confined to a very few basic con­
cepts which the primary teacher will find immediately
 

significant. It does the teacher only harm to be
 
given a hasty look at a variety of sophisticated con­
cepts poorly presented by teachers whose own understanding
 

of the concepts is, at best, hazy and, at worst down­
right erroneous. In particular, I would recommend
 
that, in addition to a consideration of the metric
 
system, attention be focused on the basic ideas under­

. lying the algorithms of the arithmetic of whole numbers. 
I would urge that work on sets be strictly confined to 
the bare essentials necessary to introduce addition 
and subtraction in terms of sets - and without symbol­
ism such as the use of 0 and U. 

3. 	Some supervision will, I think, be necessary by tutors
 
and it would be extremely helpful to have someone at
 
Makerere or the Ministry to help plan these in-service 
institutes, be available for advice when needed, and to
 
make at least spot inspections of the courses.
 

4. 	 The long run need, of course, is for a set of good pri­
mary texts together with teacher's guides for these. 
As long as inadequate texts are the only ones available, 
progress will necessarily be very limited. 

Prof. Roy Dubisch
 
University of Washington
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Summary: Report by Prof. Rowland C. Anderson on the Teacher Training Institute 
at Girls' Primary School, Accra, Ghana 

April 14 - 25, 1969 

A. Purpose
 

The course was designed to provide a background in modern mathematics 
forteachers -using the Entebbe Primary Six books. 

B. Participants 

In all, there were 88 participants. This group was made up of 17 Primary 
School headteachers, 23 Middle School headteachers, 23 Class Six teachers 
and 25 Class Seven teachers. 

C. Organization 

The Institute was organized by Mrs. Lucy Tagoe of the Ministry of 
Education, Accra. EDC assisted financially and provided the AMP lecturer,
 
Prof. Rowland C. Anderson of Saint Cloud State College, Minnesota. 

D. Program 

A brief introduction was given to set language, its use and importance
 
in the various aspects of mathema tics. Since Primary Six mathematics 
uses operations with whole numbers, integers, and rational numbers, these 
systems were presented in some detail. The emphasis was on trying to 
show how each system was a necessary extension of the preceding ones. 
The operation properties of closure, commutativity, associativity,
 
distributivity, identity elements and inverses were presented as a basis
 
for making the operations understandable and reasonable.
 

The number line was used extensively to demonstrate the relation of the 
number systems and to help illustrate the operations and their properties.
 
To promote a better understanding of the decimal system of numeration and 
the importance of place value in the operatiou algorithms, the uses of 
the numeration systems with bases other than ten were discussed.
 

Clock arithmetic was introduced to help the teachers further understand the 
nature of arithmetic operations and their properties. The basic ideas of 
geometry were presented in terms of "sets of points" language. Motion 
geometry was introduced - translations, rotations and reflections. 

Instead of straight lecture, an eff.rt was made to keep the class involved, 
both by asking questions on the material as it was developed and by 
encouraging questions from them. Occasionally it became evident in 
the discussion sections that certain topics were not understood or were 
misunderstood. Such topics were reconsidered, revised and presented in 
a
 
simpler form and this was apparently appreciated and worth the time and 
effort. 
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In so far as possible the lectures referred to specific units or 
sections of the Primary Six book. 
This gave the class a/feeling

that "this we will have to know and fuse" and-also provided sef 

.. . problems for the discussion sections. 

By the end of the 
two weeks there seemed to be a general understanding

and interest in the materials. It would be wishful thinking and self­
delusion to assume that all participants finished the course with complete

understanding and competence. 
The overall response, however, was very

encouraging. 
Most of these people will be able to do a reasonably good

job in teaching the Primary Six materials. lhey will need additional
 
help and encouragement.
 

Prof. Rowland C. Anderson
 
Saint Cloud State College
 

( . 



-27-


Summary: Report by Ato Bisrat Dilnesahu and Mr. Ralph Hughes on the
 
Entebbe Secondary C Three and Four Mathematics Institute
 

at Addis Ababa, Ethiopia, July 14 - August 1, 1969
 

This Institute, requested by Ato Tadesse Terrefe, Assistant Minister 

Programme, Planning & Research and Mr. John Fitzgerald of the Curriculum 
Department, Ministry of Education and Fine Arts, was held at the Haile 
Selassie I University, Addis Ababa, E:hio~ia. Mr John Woodcock and Mr. Mark 
Paulsen, both from the Ministry of Eduation administered the course. 

Mr.-Ralph Hughes and Ato Bisrat Dilnesahu, staff members at Haile Selassie 
I University were the principal lecturers at this Institute. The lecturers in
 
geometry and statistics were given by Mr. Hughes and the lectures on algebra
 
were given by Ato Bisrat Dilnesahu. Topics covered in the lectures included: 
rigid motions, functions, relations and their graphs, coordinate geometry, poly­
nomial functions, trigonometry, rational functions and statistics.
 

There were 70 participants who were mostly 11th and 12th grade niathematics 
teachers in the Secondary Schools throughout the Empire. Tutorials were conducted 
by: 

Miss Nancy Polich 
Mr. Larry Wells 
Mr. Ron Nickel 
Mr. Mark Paulsen 
Ato Zebenigus 
Ato Mulugeta. 

The results of the course, generally speaking, was z satisfactory one. How­
ever, the lecturers would like to make the following remarks on the program as a 
whole: 

(a) 	Generally the participants did not have any previous acquaintance
 
with modern mathematics and hence could not follow the lectures 
with ease. 

(b) 	The period for the whole course was rather short and did not give
 

the participants enough time to assimilate the material that they 
had 	to do in this time.
 

(c) 	Since most of the participants were foreigners recruited on con­

tractual basis, usually for three years, they were not strongly
 
motivated to learn new material.
 

.(i) 	 A large majority of the participants were educated in "traditional" 

mathematics and would have experienced much difficulty in adjusting 

to the curriculum had they not taken this summer course. 

Ato ,lisrat Dilnesahu 
Mr. Ralph Hughes 
Haile Selassie I University 
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Summary: Report by Prof. Shirley Hill on the Teacher Training Institute
 
on Entebbe Primary Five and Six at Accra, Ghana
 

August 18 - 29, 1969 

The Institute was organized by Mrs. Lucy Tagoe of the Ministry of Education,
 
Accra. The AMP lecturer was Prof. S. Hill, University of Missouri, School
 
of Education, Kansas City, Missouri Mr. S. Sidney of the Yale Five-year
 
B.A. Program assisted in the tutorials.
 

Participants at the Institute included 27 Middle School headteachers, 28 
teachers of Class Sever, and 27 teachers of Class Eight.
 

Material from the Primary Five and Primary Six books was covered. Specifically, ,
 
I lectured on all material described in the plan for the seventh year of an
 
eight-year program, except units on collecting and organizing data and
 
geometric drawing. The time allotted was insufficient to cover the entire
 
syllabus. I felt that instructions in the Teachers' Guide were explicit

enough for the units not dealt with to enable the teachers to cope with 
these uni,:s without additional mathematical background. All units on the 
arithmetic portion of mathematics, on geometry (including motion and coordinate
 
geometry), and on measurement were treated in the lectures.
 

The time schedule was separated into alternating hour lectures and tutorials. 
Two lectures and two tutorials were led by headteachers who had attended
 
previous Institutes. I was impressed by their competence and by the fact 
that they had volunteered their time without compensation. The Entebbe 
Program has a large and growing number of devoted supporters among heyi­
teachers and primary teachers in Ghana. The Program is well organizec" -nd 
supervised by Mrs. Lucy Tagoe and her assistant, Mr. Fianko.
 

Since Mrs. Tagoe was on maternity leave the course was organized and
 
administered by Mr. Fianko. Mrs. Tagoe was present during the last week. We 
were also pleased to have the assistance of Mr. Steve Sidney who came from
 
Lagos for the first week. Several education officers visited the Institute
 

.. .at various times.
 

I like the organization of these Institutes. One can certainly accomplish
 
more in a residential course, but the schedule makes the most of the
 
time allotted in the cummuter arrangement. Tutorials were extremely
 
important and it is crucial to have good personnel for these. The teachers 
prefer to use tutoriai time to follow up on lectures by going through 
problems in the pupils' books, which contain material covered in the previous 
lecture. I feel that lectures are best received and most beneficial if they
 
follow the content of the books rather closely and if references are made to
 
the particular activities of the books.
 

In general, I feel that the Institute was a successful one. Interest was high 
and a great deal of material was covered without treating it superficially. 

Prof. Shirley Hill
 
University of Missouri 
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Summary: Report by Prof. Donald Ostberg on the Teacher Training Institute
 
at Blantyre, Malawi, August 18 - 29, 1969 

This was a course for primary teachers and college tutors using the Entebbe
 
materials.
 

As in the past the Institute was sponsored by the Malawi Ministry of
 
Education in cooperation with EDC. Tfhe lecturers conducting this year's
 
Institute were:
 

Prof. D. R. Ostberg 
Department of Mathematics
 
Northern Illinois University
 
DeKalb, Illinois
 

Mr. K. Kawonga 
Ministry of Education 
Limbe, Malawi 

Mr. F. Kazembe 
Ministry pof Education 
Limbe, Malawi 

Preparations for the Institute were made by Mr. Kazembe who, as usual, did 
an excellent job. A total of 74 teachers attended as participants.
 

The daily activity of the Institute was divided among lectures, tutorials
 
and practical work, altogether six hours of scheduled activity. The lectures 
were attended by all participants, while the tutorials and practical work 
were structured by grade level. On the average, three hours each day were 
spent in lectures, two hours in tutorials and one hour in practical work. 
Many of the participants continued with practical work beyond the regularly 
scheduled hours. 

In the main, the lectures were devoted to a systematic discussion of the
 
number system, beginning with the natural numbers and progressing through
 
the integers to the rational numbers. Simple arithmetic computations were
 
stressed throughout, both for their own sake (the teachers need this type 
of work) and as illustrations of the ideas being treated. In fact, at
 
least half of each lecture was given over to problem solving. The partici­
pants seemed to enjoy this activity and would often request that it continue 
even when, in the opinion of the lecturer, things were getting a bit dull.
 
The Institute ended with a number of lectures on functions, approached
 
from the point of view of operations on numbers. An attempt was made to
 
explore the idea of constructing complicated operations out of. simple
 
ones and decomposing a complicated operation into simpler components. The 
connection with algorithms was stressed, and operations in other areas, such 
as computer programming, were mentioned. 

On the whole I would assess the lectures as a success, though there were 
participants who found the material too difficult at times and others who 
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found it too easy throughout. But this is inevitable when dealing with a
 
group as large and diverse as this one was.
 

firmer grasp of the structure of arithmetic after completing the course 
than they<had at the outset. Although many of the participants had attended 
previous Institutes where much of the same material had been discussed, it 
was obvious that they profited by going over the same ground again. Indeed,
 
this reptition was of such obvious value that I would strongly recommend
 
that it become a standard feature of continuing Entebbe Institutes, at
 
least for primary teachers. In particular, if another such Institute is
 
held in Malawi I would urge that the principal Iecturer again devote at
 
least half of his lectures to this topic. 

This year the number of tutorials was almost double what it had been in the 
past, a significant improvement in my opinion, and one that was welcomed 
by the participants. Under the schedule followed there was ample time to
 
answer specific"questions on the text material the teachers will be covering in
 
the year to covlte and still discuss - in broad terms - the reasons for presenting
 
it and the mathematical issues at stake. This is especially critical for
 
materials such as geometry and approximations, and graphing, which perplexes
 
many of the teachers because of its unfamiliarity.
 

Judging from conversations both overheard and deliberate, plus the outward
 
reaction of a clear majority of the participants, these Institutes are
 
extremely popular in Malawi. In addition to the obvious benefit derived
 
from the formal work of the Institute, the teachers gain a great deal from
 
the opportunity to meet colleagues and discuss mutual problems. In a
 
country such as Malawi, where -travel is difficult and communications
 
relatively primitive, such contact is extremely important. For this reason,
 
if for none other, I would recommend that this program be continued.
 

While offering what may well be gratuitous recommendations, thcre is one
 
pertaining to the structure of the Institute itself that I would urge be
 
given serious consideration. I believe it is unwise for a lecturer to
 
undertake too heavy a load of subject matter and expect to reach an
 
audience of teachers ranging from Primary One to teacher training college
 
level. In my opinion much more could be accomplished if the participants
 
were divided into two groups, one comprising the teachers from Primar One
 
through Primary Three, the other teachers from Primary FCur onward, each of
 
which would be given a separate series of lectures. In that way the lectures
 

-could more nearly be designed to fit the needs of all participants. At the 
same time, for the reason cited in the preceding paragraph, I feel that each 
Institute should include teachers from'all grade levels. Thus, were this 
recommendation to be adopted, it would imply inviting two lecturers from 
the U.S. to-participate in a single Institute, rather than only one. If funds 
could be found, I am convinced that the rewards would be well worth,"the 
additional expense. 
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This report would certainly be incomplete without mention of the able 

assistance given throughout the Institute by Mr. K. Kawonga and Mr. F. Kazembe. 
Mr&Kawonga, a former ABC Participant, gave daily lectures and tutorial 
sessions. , he was certainly well received by the participants, and obviously 
dHaver ifi jt te samendstue-
The care he took in organizing the Institute and the efforts he expended in 
making the participants comfortable were largely responsible for the success 
of the Institute. 

Professor Donald R. Ostberg
 
Northern Illinois University
 

o-V; '
 

• ,Y . . 7 

....
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Summary: 	 Report by Prof. Charles Bell on the Teacher Training Institute
 
at the University of Ife, Ile-Ife, Nigeria, August 22 1969
-30, 


A. Purpose
 

The course was designed to provide a background in modern mathematics
 
for primary and secondary teachers and teacher training college tutors.
 

B. Organization
 

Dr. A. Babs Fafunwa, Director of the Institute of Education, made the
 
necessary arrangements. EDC provided financial assistance and the AMP
 
lecturer, Prof. Charles Bell, Mathematics Department, University of
 
Michigan.
 

C. Participants
 

A total of 66 participants attended the Institute. They were divided
 
into two groups. Group A was made up of teachers from secondary schools;
 
Group B was made up of teachers from primary schools and teacher training
 
colleges.
 

D. Lecturers, Topics, Audience Level
 

Prof. C. B. Bell - Geometry, Statistics - All groups 

Mrs. B. Osibodu - Number Theory, Open Sentences - Sec. 
Mr. A. A. Afolabi - Open Sentences - Prim. & TTC 
Rev. W. A. Compere - Set Theory, Logic,Theory of Functions - Sec. 
Chief P. 0. A. Dada - Sets - Prim. & TTC 
Mr. Dapo Onabolu - Groups, Rings, Vector Spaces - Sec. 
Mr. G. A. Adeleye - Directed Numbers - Prim. & TTC 

E. Evaluation
 

In general I think communication was good. The students were well­
acquainted with the subject matter of the first half of the lecture
 
series I delivered. The primary teachers and the training college
 
tutors were introduced to matrices in coordinate geometry; all were
 
introduced to statistics in my other lectures.
 

The staff continually discussed the course and the general opinion
 
was favorable. The quality of the lectures was impressive and students
 
were free to ask questions. This course enables the teachers to use more
 
new mathematics by reinforcing their knowledge and providing some text
 
material.
 

Mr. Sunni, a headmaster and a mathematics teacher, was an outstanding
 
participant. He has been a member of a Nigerian writing team in
 
the mathematics field.
 

L", •
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F. Participant Reaction
 

(1) All participants seemed to want more Entebbe books of one type
 
or another.
 

(2) While discussing possible writing projects in Nigeria, several 
par ticipants AuggesLed-that fewer words be used, since- English 
is the second language of most children. 

(3) The participants expressed a desire for two (free) coffee breaks
 
per day.
 

(4) They also expressed a desire for the Institute instructors to dine
 
with them more often.
 

Prof. Charles Bell
 
University of Michigan
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Summary: Report by Mr. G. A. Borisade, Assistant Education Officer
 
of the Modern Mathematics Vacation Course for Teachers in
 
Lagos Primary Schools August 25 - September 5, 1969
 

(This course, requested by Mr. A. Dahunsi, Chief Education Officer,
 
Lagos City Counc il, Ld uC L : Depar tmnt'tand directed by Dr .A( . . 
Williams, University of Lagos, and a member of the Steering Committee of
 
the African Mathematics Program, was held at St. Patrick's R.C.M. School, 
Herbert Macaulay Street, Yaba.)
 

Opening 
The seminar was formally declared open by Mr. A. Dahunsi, the Chief 

Education Officer (L.C.C.) at 9:00 a.m. on August 25, 1969. In his open-

Ing speech, the Chief Education Officer noted with appreciation the spirit
 
of self-sacrifice, enthusiasm and keen interest of the teachers as posi­
tively demonstrated by the teeming numbers that turned up for the seminar. 
lie, however, implored the teachers to take an advantage of the unique
 
oppurtunity that these series of intensive seminars would afford them and 
contribute their quotas in equipping the children under their charge to 
suit the new challenges of the space age. He also paid a glowing tribute 
to the untiring efforts of Dr. (Mrs.) Grace A. Williams, the Director of
 
the course who, he said, has always been the moving spirit behind the sur­
vival of the new mathematical concepts in our Lagos Primary Schools. In 
conclusion, lie also expressed his appreciation of the financial assistance 
rendered by the Education Development Center (EDC) in the United States of 
America, in making the course feasible. 

Classification and Staffing
 
On the first day, there were about 265 teachers in attendance. A few 

more joined during the first week. The "freshers" were grouped into three 
classes. Those with one or two years teaching experience in modern mathe­
matics were grouped into one class. 

Messrs. S. 0. Adebomi, C. A. Williams, ). 0. Odugbose, E. A. Ogunye, 
E. E. David and Mrs. C. M. Adegoke were in charge of the classes. Dr. (Mrs.)
 
G. A. Williams combined both regular teaching one of the groups with direc­
ting the course. Mr. G. A. Borisade handled the general administration of 
the course. Mr. S. Sidney, of the Yale Five-year B.A. Program, who resumed 
with us on the 1st of September 1969, contributed his own quotas to the gen­
eral success of the seminar. Mr. D. A. Fakoya of the Lagos State Ministry 
of Education and Community Development was in attendance for the greater 
part of the course. Mr. S. B. Odutayo, the Headmaster of St. Patrick's R.C.M. 
School, played host. He was always around to render a helping hand at call. 
We commend very highly his generosity and tolerance. 

Attendance 
The attendance of the participants was very encouraging. Each strove
 

to turn up punctually and regularly. They all composed themselves in a
 
learning situation and participated enthusiastically in the discussions.
 

S .. as well asGroup, general photographs, were taken towards the close of 
sLe to the memorable occasion.seminar mark . ......~
 



Closing 
There was an assembly of all the participating teachers and instructors
 

at 12:45 p.m. on Friday, September 5, 1969. Several questions relating to
 
general administrative problems touching on th teaching of modern mathe­
matics in Primary Schools, the attitude of some headteachers, difficulties
 
arising from transfer and non-replacement of modern mathematics teachers,
 
and.the scarcity of-Entebbe Mathematics.textbooks-ere raised. Thesewere. ..
 

aptly thrashed by the Director. Some teachers requested award of certifi­

cates as a token of their having attended series of Entebbe Mathematics
 
Courses. The Director assured the teachers of a brighter programme than
 

mere award of honorary paper certificates for the conscientious and diligent
 

individuals. This, she concluded, would entirely depend on merit.
 

It was suggested, unanimously accepted, and noted for future action,
 

that all visual aids produced during such seminars should be displayed to­

wards the end of the course for general viewing.
 

As a mark of their appreciation of the valuable knowledge and experi­

ence in the field of modern mathematics acquired during the two-week intensive
 

seminar, the participating teachers made a number of presentations to their
 

instructors, the Director, and the co-ordinator. This marked the climax of
 
tie occasion.
 

Mr. D. 0. Odugbose, a veteran schoolmaster, moved a vote of thanks to
 

bring the seminar to a close.
 

G. A. Borisade
 
Assistant Education Officer
 
Lagos City Council
 
Department of Education
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Use of Entebbe Texts 

Number of Number of Number of
 

Primary Classes Secondary Classes T/Training Classes
 

Ethiopia 25 300 4
 

Ghana 116 37 20 

Kenya 211 2 

Liberia 35 18 3 

Malawi 36 6 10 

Nigeria 130 approx. 200 approx. 105 

Sierra Leone 16 6 6 

Tanzan ia 115 60 10 

Uganda 28 60 

Zambia 65 3 40 approx. 

Total 777 630 260
 

The 1968 figures are not available. Most countries failed
 

to complete the proforma. We suspect that this is due to the fact that
 

the figures are not now easily obtained because of much wider use of the
 

Entebbe materials - or the introduction of local adaptations which are 

taking over in classes formerly using the Entebbe series.
 

Based on information available November 7, 1967.
 

Note: Now estimated at a total of 2,000 classes.
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List of the Entebbe Mathematics Series 

ENTEBBE MATIIEMA'IICS SERIES 

Primary One Primary Four 
Ilt-istd lI-'fimin-arv Editiron Preliminar' Edition 
'upil Book: ()n volunie Pupil hook: O(n (olumev
To'.h,'r(s (uid ': *1'wo \0olurn" Tcawhcrs"GGi;d,': ont. %ohunt 

Primary Two Primary Five
P'r, .lii. 1tN I 'dil im, P,'eliminarv E'dition 
l.pil Bo~ok' I"1o XI Jh! m ., Pupil P',,,)4: Oli, %4.1h11it 

"l',44'1r'tw ( ulr;'~i~v,\olillt- "''tar/h, ' (;vaclw: 4 oi, I 

Primary Three Primary Six 
I,4 lill'ti, Iill~ Ilhelin n'v IF ilihol
lPupil IB,)ok: "' ki kil,hin Pupil Vlook: ()llr whllm,. 
"l'44/4i'r," (iirc: "'1\% v lmnit. T'l4'lclr 

, ' 
C 4i[ : ()Ill. \holillt 

*Entebbe Primary Series Guide, I'climinarv lditionl 

Entebbe Mathematics Teachers' Handbook, Primary I-Ill, Preliminary Edition, supirseded Iw 
Handbook for Primary Teachers, lrcIinhinrv Edition 

FIVE YEAR COURSE FOUR YEAR COURSE 

Secondary One Secondary C One
Pl . ll'l. 11,nI d t=ll I'rdlim inar'% IF litio~n 
S4l4rli'lt "lCV ( )[W V\111044i Stfu0(1 l "'xi: Alt,4l'X-0 11 (ohllf. 
1(01/hi I " hrv(4lil"oloectry-Orht.V],~tN(,'lgetra-Ont,' ( Ail' 0141 14:ll.144'4' )4444Tl'tlt'Jlt'/s'~~Taccrs(;dv vohlmnoSecondary Two T,'aclnw'r,4 T uid '; A\g hr%4-0-tnc volhme, 
l.'lim4l ] l iti" 1v rv-- O n1 vo me 

Sf.40 1 nt '"14: Jlhr,' \'olulitN Secondary C Two 
Tc'ac1 r'Tr G.1,idr: "lhri.r \tll nis Prelimin rv Ed4litio 

Sec iadary Three Stuth,.1 T,.xt: Alithra-()ne volumeSe dar Thre Golnict ry.-() \o].uw 
P'lhillill4ar Edition. T4.r'r Gi' r-()dc \vohumvSlu r4t4T1 lt:VI: .A\li,.hl)G---( vohJ .' Iil ' o rll -t -0 )'w % ],itl4 

(;40o44trv-nv \ol(mf
','ar/lcrs"G.i': Ah.l.lra-Orw volumne Secondary C Three 

(;'uitctr--One ohlnle l'relinmi rv Editin 
Sturcl(1! Tlt: Algehra-0nc volumeSecondary Four

PrelintinatrY Edition Gv(m't r--0ne v1u1,lTvalu']tr (0di, Ah'\,elr-Ont, v'clune 
Studct Tc1Vt: .. lclu---( o hu44 (:144; 44,'- v,hme44trv-Ov 

Crilnf'tv--( )rt' voil)u
"l''arl44'rv Gu~ide': Alc(cbra-One .(4]tl44l Secondary C Four 

(;l.omn-tr\--0(nc volume Prcliminarv Ed'dition 
Secondary Five Seachers G'it: (ne 41olun1 

PrcliminatrV lditionT r 
Stu! wlrT;'xI: ()Ii, \-,h114t.
 
Tva4'.' (;uido: ()not vo'4luv'
 

Additional Mathematics () lovl ), l'reliminarv Edition: Student 1ext, 2 vol. I'chv4rs' Cii, 2 %vols. 

Advanced Mathematics (A lre.ininary Edition; Student Text, 2 V Tcat;lIrs' (uich.Pvel), 'a; 2 vols. 

Basic Concepts of Mathematics, an Introductory Text for Teachers 
Volume I -lh'ViS'4L Irclim4inmry lEdition-Strin14tur( o)f Aritlhmeic
 
Volume 1I -11eviscd i'rcliminarv Edition-Stn4tur' of Arithir'tic
 
Volume I lI-Preliminary Editioll-oundations of Geometry
 
Volume IV-relhninar' L+dition-Ma.as'.uriln'nrt, 'unwtiomnX, and Probability
 

Syllabus Sourcebook for Teacher Training Colleges 4urder prlp:raLtioni) 

at 1niblishers 
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Entebbe Texts Production
 

Texts produced at 7 Math Workshops
 

20
Primary 


Secondary
 

5 year Program 20
 
4 year "C" Program- 14
 
+ 	 4 Additional Mathematics 4 
+ 	 4 Advanced Mathematics 4 42
 

4
Teacher Tira ining 


TOTAL 66
 

Costs (estimated)Pub!.icaticns and Distribution 

Recording & Statistical $ 102,167.87 

114,250.84
Silver-Burdett 


215,802.62SRA 

SRA final charges 	 76,000.00 

TOTAL COSTS 508,221.33
 

Date Available
Texts to be Published 


4 	 Volumes: two each, Advanced Mathematics, Student
 

Text and Teachers' Guide, Volume 1 and Volume 2
 

Volume 1. - Student December 1969 
Volume 1 - Teachers' December 1969 

Volume 2 - Student June 1970 

Volume 2 - Teachers' June 1970 

1 Volume: 	 Mathematics Syllabus Sourcebook
 

(ABC Institute) March 1970
 

1 	Volume: Entebbe Primary Series Guide March 1970
 

http:508,221.33
http:76,000.00
http:215,802.62
http:114,250.84
http:102,167.87
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Total Number of Entebbe Texts Distributed 

A) 

B) 

C) 

Ethiopia 17,549 

Ghana 38,608 

Kenya 45,328 

Liberia 32,683 

Malawi 21,0 

Nigeria 127,792 

Sierra Leone 31,790 

Tanzania 59,212 

Uganda 23,323 

Zambia 31,537 

Total Number Inspection copies sent outside Africa 

Peace Corps Inspection Sets (60) 1968 

429,619 

55,258 

2)802 

Total Number Texts Distributed 487,679 

D) Available at EDC 

Uganda 
Disposal Inventory Storage

Kenya 16,283 

5,016 

File copies - disposal 

Office copies on hand (approx.) 

Alpine Press, Inc. inventory (approx.) 

7,000 

1,000 

8,000 

27,299 

Grand Total 514,978 
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Workshop Participants
 

1962 64
 
1963 80
 
1964 58
 
1965 50
 
1966 47
 
1967 35
 
1968 38
 

372
 

A total of 372 attended the 7 Workshops consisting of 186 individuals as
 

follows:
 

African 102
 

U.S. 75
 

British 7
 

Others 2
 

186
 

Six participants attended a three-week meeting of the Testing
 

Working Group during June/July, 1969 at Mombasa, Kenya.
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APPENI) IN 

Large Scale Additional Publications
 
of 

Adapted Entebbe Texts Undertaken by African Coutries 

No. (op 125Country Printed in evel 


Grades Seven - 'Fwelve 239,000

t Ethiopia English 

350,000
Primarv One & Two* Amharic 

** Ghana English Pr[mary One 


**
Primary One, 'no , 	 ThreeKenya 


5,000
 
Nigeria 	 English Primary One 


English Secondary C One
 

40- 000Tanzania Swahili Primary One & Two 


Total 
 994,000
 

include th- prim:.Iry
This total of 994,000 o.oks plblished does not 

prinLed in Nigeria.and Ghana or tktc sLcondary texts 
texts printed in 	 Kenya 

* under preparation
 

** unknown
 

Non-African Publicationls
 

Hong Kong are planning to under-
Associated Publishers, P'l', ltd. , of 

fur us2C Entebbe texts 	 (quantity unknown)
of the Secondarytake a printing 

and Singapore.in Malaysia, hong Kong 

InterestNon-African 

are about t. undertake a review ot tin 

Additional 

Franklin Book Programs, Inc., 
in man coun­and use

Series for possible translation
Entebbe Mathematics 

'or Iran is iiMnd rand printing
tries overseas. In particular, a transiation 


immnediate consideration.
 

See next page for details
t 
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PRODUCTION OF ADAPTEl) ENTI IE TIEX'TS 

IN ETHIOPIA 

to November 1969: 

Level 	 Printed Copips 

Grade Seven, Junior Secondary One .................. 1968 30,000
 

Crade Seven, Junior Secondary one................. 	 1969 40,000
 

Grade Eight, Junior Secondary On 	.................. 1969 30,000
 

Grad Nine, Senior Secondary One, 	 Algebra C One . . 1967 15,500 

Algebra C One . 1969 15,500 
Geometry C One . 1967 15,500 

Geometry C One 1969 15,500 

Grade Ten, Senior Secondary Two, 	 Algebra C Two .... 1968 12,000 

Algebra C Two .... 1969 12,000 

(;Couitry C Two ... 1968 12,000 

Geometry C Two ... 1969 12,000 

Grade Eleven, Senior Secondary Three, 	 Algebra 
C Three ..... 1969 8,000 
Geometry 
C Three ..... 1969 8,000 

Grade Twelve, Senior Secondary Four, 
>athematics C Four. 1969 5,000 

Teachers' Handbook: 	 Grade Seven .................. 1968 4,000
 
Grade Eight .................. 1969 4,000
 

Total 239,000
 

*Wrom report of Mr. 	 John Overton, UNESCO Book Production Expert 

November 22, 1969 
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Interest in Entebbe Texts 
>Outside Africa
 

t, No v 


Ed 7iW~ ~ ~~ ~ 

U'-..'2 L. " cY/' r,'L" 

Col :'of A~t-, Sc"fc. 
aud T0cchnology 

Banwhili, P. 0. In-cind. 
Uest Cawa'roorn, 0,ri c" 

To;ichmr Trnk'.;:'4 C lc':,, 

Guanbannas School 
AqmaO, Puerto Rico 

Univar,;icq of the Kest Indies . 

S t .Ang... vie , Trin jidd 
Most In:','e 

Universidad De Chile 


Antof -sta, Chile 

The University of Western Ontario
 
London, Canada
 

l)t . . . . E .of.W . 

~ ~ ~ ~n3,0 . 1 11:ni ppt! f 

Wn 7'.iriu Xc' ;anC 

B u~cur. t t:i , 2 ;,di 

istrct : Noi, 

Emek BAt 5 , Tr.Ur. 


KbbutM Lavew
 
Lo. ....
01 .o, V!,
 

UI,.A - ,,.. . 

The knvcr,.:-j * ".V
 
Georgco.ow, Cu:..
 
South i7,',ic
 

'
 Compa',hi' Sidi.u: . 
z Mt
S a: Pa l y, K,.. .
 

.NinIstr. of FMct ,:, 

King,;n=, Javv'ca 

http:Georgco.ow
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SStrong Interest
 

Seop~plv Sc School~convdary 
Dire-to: of Educrticn Kanye, IDoL~;d.ra 

Koi Adelaid~e, Ansu:raliaMins~mof000, W W & 


ofnAPP 	 Mr. L.Jd:vtlo F. 


CA~pcona- !,; VnU.. bar~ifx
rts 	 Shelf, 

Edcna IXp;rtwzn t The Norait~k Wdool 
w:EICO/u;;CEI psychi im' 
Teacher Training ProjaMc AthonF, WOW~ 
Ho~rgaon, %Prali R2PUbAK 

Educa tin ExLuns;ion Centt. r 

Lnib Qncooho 	 Lah1ore, Pnkkti-, 

Teacitr TrainLhig Coilcgc DLupartwlocnt of NaLhaijaics 
Sc row;ez Bn~Lnnan! University of CQiii 

Antofo.gasta, Chilc 
Teaichar T1ra&lt:,2 Coll ~c 

Lesotku Criejo ifici:.s1 Iaci.'ca; 
and Sp:rind Buenos A~ies. Argm~ina 

Thte Univare'ity of Botswana, ~ 	 Y~ ­

Depart~.nt of t.noniiCs 
Rom~a, Lesotho 	 Mr. Fred Eitrs,n 

Office of 74PWUAqnP!C.'4Q­thiik :& 

Tenwez.r Training College Saipnn, Ashiaiolay&j 
Lobatsi, Botswana 

- NMrs. Ly'nne Kada 
Office of the High Corn .ssic:nor 
Saipan,~ Marianni slands 

http:Depart~.nt
http:ifici:.s1
http:IDoL~;d.ra


.. p-

Requested Inspection Sets ... : of ,.O . 

,.
 

S12i;i: - '![:i n"K..
Sx "
 

lMi.r, s t(:c de I,'FL'.t'c t i, ...... .. 

Hatter T , IilAlu'-- htriL Un' ty In,: t!t~u t c VtUi e: i:',;I t;r, 

LxWirt,'' of Ldii.cdt:.ioin GOford ,.tnl;. 

T . r ,, F r ,
 

1.i. 0. V. Pap-;.
 

In.' .) : o LSl' C I I'[ L
 

Dr . Jlliau B. Caijvnros Norata F ... 

-" . Qtelt.~s UIivi.lt
 

C~L' ~Tcr~t On.-'r-C, .. "
~nKino.,t-On V" 

ins h.LLute: or Educ' t.r o,1 Unive.rsit~y of tV ;'Ph., .i~i',-,--.,
 
Lahtore, ,,c..t ,., . ..... ~zn D,. i

SL. StPhilipp c.C 

De':t:.,.>nt of I..1:: 1 
.Univers.ity of the~W.ceL Indis: Mr. Hamid Alu Khan "" 

Jam.,ai:a, 1"'st I~v ndk MuasSaso-e-Matbuat-e-Franklin 
P.O. Box 369
 

Mr. John Heng Lahore, West Pakistan
 

Chairman
 
Associated Publishers PTE, Ltd. Mr. Muriel Alam .
 
Singapore, Malaya •Franklin Book lPrograms, Inc. "
 

PO. Box 63
 

Ali Asghar Mohajer ,:Dacca, East Pakistan
 

Director
Franklin Book Programs, Inc. Mr. Hassan Shadily
 

Tehran, Iran Jajasan Dana Buku Indonesia

P.O. Box 2397 '
 

Mr. Riad Abaza Djakrta, Indonesia
 

Franklin Book Programs, Inc. Dr Mhme N
 

; P.O." BOX 21 "-' r D.ohmeNam : '
 

Ca:. UiedArbReubi Franklin Bookr programs,; Inc.
iro . 

BPJI 4092a .aLN 

LBeirit, Lebanon
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ABC Institute Program 

(i) Participation by Year 

1966 1967 1968 

A 33 36 32 

B 7 12 12 

C 9 6 7 

D - 17 -

49 71 51 

(ii) Participation by Country and Year 

1966 1967 1968 

Ethiopia 2 7 4 

Ghana 6 6 3 

Kenya 2 1 1 

Liberia 4 4 2 

Malawi 5 6 5 

Nigeria 17 24 9 

Sierra Leone 5 7 4 

Tanzania 5 7 9 

Uganda 2 3 1 

Zambia - 5 13 

Swaziland - -

Botswana 1 -

Lesotho 1 - -
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(iii) 	 Correspondence Course Involvement
 

1966/67 Over 60 %
 

1967/68 Over 40 Z
 

(iv) Staff Members by Year and Continent of Origin
 

(including C participants and other volunteer staff: TEEA; PCV; Yale 

1966 1967 1968
 

Africa 9 6 6
 

America 3 10 4
 

-
 -
Asia 1 


Europe - 1 1
 

(v) 	Films Produced and Distributed
 

1. 	 Asqigning Fractions to Points on a Number Line 

2. Folding 	and Turning Symmetries 

3. 	 New Mathematics in the Primary School 

44 copies of these films sent to Teacher Training College tutors 

(vi) Tapes 

Completed Scripts
 

Title 	 Author 

* 1. 	 Basic Concepts of Mathematics Paul Johnson 

* 2. 	 Why Change Our Mathematics? Peter Hilton 

* 3. Motion 	 Geometry R. J. Troyer 

* 4. 	 What Geometry? R. J. Troyer 

* 5. 	 Estimation Vincent laag 

* 6. 	Functions Christopher Modu 

* 	 7. Should Geometry Be Taught in 
the Primary Schools? W. Prenowitz 

* 8. 	 Mathematics and Measurement P. D. Merrick 



-48-


To be completed 


9. Order 


10. 'he Co-Ordinate Plane 


11. 	 The Number Line 

the Future: Discussion12. Curriculum of 


on the Syllabus 

13. The Distributive Property 

14. Development of 	 Numbers 

15. Properties 


16. Gathering and 	 Sorting Data 

Author
 

S. Hill
 

S. Hill
 

C. Hardgrove
 

C. Hardgro,G 

B, J. Pettis 

H. Rogers, Jr. 

D. Ostberg
 

R. Dilworth 
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(vii) 	Mathematics Syllabus Sourcebook
 
(Suggestions for Teacher Education in Mathematics)
 

CONTENTS
 

Preface
 

Section A TRAINING COLLEGE PROGRAMS 

1. 	Mathematics Syllabus for a Two-Year Teacher Training College:
 
Standard Six Level
 

2. 	 Mathematics Syllabus for a Four-Year Teacher Training College 

3. 	 Mathematics Syllabus for a Two-Year Teacher Training College: 
School 	Certificate Level
 

4. 	 Topics Usually Included in Most Primary Mathematics Programs 

Section B* - INSTITUTES
 

5. 	 Discussion 

6. 	Planning an Institute
 

7. 	Two-Week In-Service Institute Program
 

Section C - ADDITIONAL SUGGESTIONS 

8. 	Audio-Visual Aids
 

9. 	 A Selection of Mathematical Topics 
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PROGRESS REPORT
 

A B C I N S T I T U T E P R O G R A M
 

October 17, 1969
 

African Mathematics Program
 

Hugh P. Bradley, Director
 

Ford Foundation, Grant 66-101
 

Education Development Center
 
55 Chapel Street
 

Newton, Massachusetts 02160
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Progress Report
 

I. Introduction
 

The ABC Institute Program has held three summer sessions at the 

University College, Nairobi, Kenya. The Ir:stitute begun in 1966
 

concerned itself with the mathematical education of the senior mathe­

matics tutors of the ten participating countries. As a result of these 

activitie,.s 
eaci coulltry now has a small cadre of people, knowledgeable 

about modern mathematics, capable of assisting in the adaptations of 

the iait, rials L sutIt local conditions and in the mathematical 

re-education of their fellow tutors in smaller colleges, who, i n turn, 

will give stiitablc training to the teachers in the schools or about to 

enter the schools. One hundred participants attended the three summer 

sessions; of nearly attended threethese, forty all sessions. (A full 

account of these activitiet; will be found in the 1966, 1967 and 1968 

Progress Report of the ABC institute, submitted to the Foundation.)
 

The present and concluding activity of the Program is the
 

preparation of teacher training films, tapes and a sourcebook to assist 

the ABC participants wi. th their work in the teacher training colleges. 

WiLh the realization that the outstanding work - completion of the
 

audio-tapes and the sourcebook 
- could not be completed within the
 

time period stated in the Terms of 
the Grant, an extension of tile grant
 

period until Decenber 21, 1969, 
was kindly approved by the Foundation.
 

(see November 22, 
1968 letter by David R. Smock, Program Officer)
 



-53-


II. The Pilot Teacher Education Films
 

The original purpose of this pilot effort was to investigate dhe 

possibility of cooperating with an African film company in the production 

of films for teacher training purposes. Extensive foocage was shot in 

Ghanaian classrooms with the cooperation of the EDC Film Studio and the 

Ghana Film Industry Corporation. The quality of the footage was 

sufficiently good to permit the production of three films: 

Title Date Completed 

Assigning Fractions to a Number Line Oct. 4, 1968 
Folding and Turning Symmetries Oct. 14, 1968 
New Mathematics in the Primary School June 23, 1969 

The purpose of the films was to demonstrate how some African primary 

school teachers with little special mathematical instruction are handling 

the new mathematics materials. The object was not only to provide teacher 

training films but to use the exiting African facilities and technicians 

with the hope that the experience gained would enable the Africans to 

produce, independently, their own training films in the near future. 

The first two films were shown at the 1968 closing session of the
 

Program and have been reproduced in quantity. Copies have becn sent to 

all the participants who attended this session, together with Film 

Evaluation Report Forms. To date 1,132 forms have been returned. In 

general, these evaluations have been most favorable. 

Most of the s.udents in the African teacher training colleges have 

had no previous contact with new mathematics. The third film, New 

Mathematics in the Primary School is intended to give these students ­

at the beginning of their training course - a flavour of the changes 

taking place in the teaching of primary school mathematics. 



-54-


Audio-Tapes 

An audio-tape on Basic Concepts of Mathematics was used at the 

1968 session of th,? ABC Institute. This tape was very well received 

by the parti ci paints whoe s tated that many mlore tapes should be made 

avai Iabl.,t,. As a resuit of this faVe rable response a series of 16 

tapes on divfrse mathimatcical subjl.ects has been under preparation. 

These tape s will b used by Lhe iitttLheaLics tutors in teacher training 

co(l)ege s t.o .;up p1.emC ut malLLaat,ils al ready avallabl.e in written form 

anid to iidi -aLt' tiLhe re.levance of ma thematics to 	 real-world situations. 

Th1e fHrs L eight tapes have been compIeted as follows: 

Title Script Author 	 Voice 

I. 	 Basic Concepts of Prof. Paul Johnson Dr. Christopher IModu 
Mathematics U.C.L.A. 	 Deputy Registrar 

West African Examinations 
Coun ci 1 

Accra, Ghana 

2. 	 Why Change Our Prof. Peter Hilton Mr. A.N. Fagbulu

Mathematics? Cornell 
University Assistant Chief 

inspector of Schools 
Ministry of Education 
Ibadan, Western State 
Nig-ria 

3. Motion Geometry 
 Prof. R. J. Troyer Dr. Daniei Chaytor 
Lake Forest College Department of Zoology
Illinois Njala University College 

Freetown, Sierra Leone
 

4. 	 What Geometry? Prof. R. .. Troyer Dr. Christopher Modu 

5. 	 Estimation Prof. Vincent Haag Mr. Onesnio Moiyoi 
Franklin and Marshall Tanzania 

College
 
Lancaster, Pennsylvania 

6. 	 Functions Prof. Vincent Haag Dr. Christopher Modu 
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7. Should Geometry Be Prof. W. Prenowitz Mr. J. A. 0. Sofolahan 

Taught in the Brooklyn College Acting Chief Education
! 	 i -:Primary Schools? :- .. :" - :- = --. O:fficer. -. : - ?--

Ministry of Education
 
Ibadan
 

8. Mathematics and Prof. P. D. Merrick Dr. Daniel Chaytor
 
Measurement Educational Science
 

Consultants
 
San Leandro, California
 

The 	eight tapes to be completed are:
 

9. Order. Prof. S. Hill
 
School of Educa-ion
 
University of Missouri
 

10. 	The Co-Ordinate Plane Prof. S. Hill
 

11. 	The Number Line Prof. C. Hardgrove
 
Department uf Mathematics 
Northern Illinois University
 

1.2. 	 Curriculum of the Prof. C. Hardgrove
 
Future: Discussion
 
on the Syllabus
 

13. 	The Distributive Dr. B. J. Pettis
 
Property 	 Department of Mathematics
 

University of North Carolina
 

14. 	Developmant of Prof. :. Rogers, Jr. 
Numbers 	 Mathematics Department
 

MIT
 
Cambridge, Massachusetts
 

15. 	Properties Prof. D. Ostberg
 
Deoartment of Mathematics
 

* Northern Illinois University
 

16. 	Gathering and Prof. R. Dilworth
 
Sorting Data Department of Mathematics
 

* 	 California Institute of
 

Technology
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Although it was intended that all the tapes would be completed 

in 1969, this does not seem likely. The heavy academic schedule of 

the script authors and other related activities, together with campus 

disorders throughout the United States, have brought about an 

unavoidable delay. 

The tapes, together with Audio-Tape Evaluation Forms will be 

sent to the ABC Institute participants. 

IV. Sourcebook 

Preliminary material for a sourcebook, an aid for training college 

tutors, was prepared by the ABC Institute participants at the writing 

groups and seminars of the I.907 and 1968 sessions. The material was 

designed to hlelp th participants in running pre-service and in-service 

courses. This preliminary material has been reviewed by consultants in 

tha United St:ates with a view to presenting it in printed form. The 

review his made necessary considerable reorganization and selection of 

the material and some rewriting. The sourcebook, when available, will 

include:
 

1. Discussion on teacher education 
2. Suggestions for a pre-service syllabus 
3. Suggestions on how to organize an in-service institute
 
4. Topics for a teachers' institute - Primary 

5. Topics for a teachers' inistitute - Secondary 
6. Topics for special Lectures
 
7. Suggestions for films and tapes
 

This additional guide will be used along with the printed material 

of the Entebbe Mathematics Series, The Basic Concepts of Mathematics 

and The Handbook for Primary Teachers. It will advise the tutor on the 

variety of material available for his teaching, the topics which should 

be dealt with and it will suggest good ways of dealing with these topics. 
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V. The Future 

The work of the ABC Institute will come to an end when the sourcebook 

and audio-tapes have been completed and distributed. It now seems certain 

that completion in 1969, as planned, will not be possibl.. Pressurn of 

work on consultants and in some cases cessa tion from extra campus dutieus 

because of campus troubles have caused regrettable delays. It now appears 

that distribution of material and colection and assessment of feedback 

will require another six months. 
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African Mathematics Program
 
Executive Meeting: London - April 1969
 

lmmary of Proceedin s 

Attending: Professor W. T. Martin (Chairman), Massachusetts Institute
 
of Technology
 

Mr. 	J. L. Aldrich, Acting Vice President, Education Development
 
Cen te r 

Mr. If.P. Bradley, Director, African Mathematics Program 
Professor R. Dilworth, California Institute of Technology 
Mr. C. Modu, Deputy Registrar, West African Examination Council 
Professor W. PrenowiLz, Broklyin College, University of New York 
Dr. A. Williams, Fourahbh Bay College, University of Sierra Leone 

Dr. Abbiw-.Jackson, 'oliege of Science and Technology, Kumasi, Glhana, was
 
injured in a plane crash while traveling to the meeting and was unable
 
to attend. (Added June 17, 1909. We are pleased to report that Dr. Abbiw-

Jackson has recovred with no permanent injury.)
 

1. 	The m et i , thiml with a Review of the Activities of the African
 
Mathematics ProLjraw to date. This review included the following topics:
 

(a) slasss theusing materials 
(b) 	 Textbooks published or about to be published, including most 

uIp-to-date information aIboot. co;ts of Publication and Distribution 
(c) 	 Breakdown of Workshop participation 
(d) 	 Teacher Training Institutes, including latest information about 

plans for the remainder of 1969 
(e) 	 Testing including pre.ent s tatus of testing program 
(f) ABC Institute
 

(i) Breakdown of participation 
(ii) Correspondence Course involvement 

(iii) Number of staff involvement 
(iv) Films produced 

(v) Audio tapes planned 
(vi) Sourcebook 

The relevant informat:ion is attached to this summary as an Appendix. 

In the discussion arising from the review of the program, it was pointed out
 
(a) that the figures on "Classes Using the Materials" did not give the com­

plete picture as some countries had not given returns for 1968,
 
and it was known that many classes had been started without our knowledge. 
It was kirDwn that the Swahili version was being introduced into all Stan­
dard 1.classes in Tanzania, that Ghana had produced its own adaptation 
of the Entebbe texts and was introducing this adaptation into Standard 1 
classes and that the private production of new texts in Nigeria, Uganda 
and Zambia had made the situation very confused. 

Ethiopia is producing an Amlaric translation of Entebbe Primary One 
text for introduction into Ethiopian schools in 1970.
 

(b) 	It is the opinion of the Executive Committee that the reform of mathe­
matical education at primary, secondary and teacher education level is
 
being seriously retarded because a continuing supply of the texts - at
 
primary, secondary and teacher education level - is not available.
 

The program has now dispatched its full inventory of texts to the 
African countries, keeping only a small supply for disposal for inspection 
purposes. 



-59­

(c) 	It was pointed out that the testing materials produced have been
 
of three main types.
 

(i) 	 Achievement Tests which measure the extent to which students 
learn the mathematics of the textbooks 

(ii) 	 Model Tests intehded to-assist Ministries Examination Boards. 
.. schoolmasters for their own purpose.and 	 to develop suit-able tests 

(iii) Comparison Tests which make possible a comparison between the
 
"mathematical education offered by the Entebbe Texts and that
 
offered by traditional or other text books. Such tests were
 
offered as an aid to Ministries or schoolmasters who were
 
concerned by the difference in mathematical content of the
 
Entebbe texts.
 

Concern was expressed about the ability of the African Ministries and
 
the African schools to cover the costs of replic ating the achievement
 
tests in the format in which they are presently available. It was
 
agreed that this format should be examined with a view to producing
 
a model which would be less expensive to copy.
 

2. 	 Present Activities
 

(a) 	Testing. Six people are being invited to participate in a three-week
 
Testing Working Group at Mombasa this summer. The group will undertake
 
the following tasks:
 

(i) 	Preparation of tests for Teacher Education and Advanced Mathematics
 
(ii) Preparation of the final form of tests previously pretested.
 

The composition of the Testing Group was discussed. Professor R. Dilworth
 
will be Chairman of the group.
 

The West African Examination Council has been asked to assist in the
 

processing of data obtained from the Primary tests given in Ghana and
 

Malawi. The Council should be informed that payment will be made for
 

the work undertaken. It was agreed that under the present conditions
 

that the services of the psychologist need not be continued beyond
 
June 	1969.
 

(b) 	Films. The committee was given details of discussions which have been
 

held with the Ghana State Film Industry Corporation (SFIC). The SFIC
 

is developing a proposal for presentation to the West African Ford
 

Foundation representative for the production of ten films on mathematics
 

for use in African Teacher Training Colleges. The Corporation is request­

ing the assistance of the Program in the mathematical educational aspects
 

of the work and in distributing the films and in making 
 V 

available consultant help for classroom filming techniques rrom the
 

EDC film studio. Most of these films will be taken in Ghana but some
 

work will also be done in East Africa and Nigeria.
 

'Itis 	intended that the films demonstrate good teaching and good
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mathematics, methods of attacking lessons which teachers find difficult, 
and thle development of mathematical thinking through the primary school 
in two or three selected topics - such as the Number Line. 

_The_.SFIC. has- alreadyproduced - its..f irst -draft~of~ th- rpsa ,oe 
to present it to the Ford Foundation within the next two months. It is 
not known how the Foundation will receive this proposal. 

(c) 	Tapes. A small ad hoc sub-committee of the steering committee,consisting
 
of Professors V. Haag, D. Richmond, 1W.T. Martin and Mr. H. P. Bradley,
 
had identified topics which could usefully be put *on audio tape and had
 
prepared a list of those who appeared to be most suitable to prepare
 
the scripts. In some cases the script writer himself would do the re­
cording; in other cases Africans in the Boston area will record for the 
script writer. It was agreed to proceed with the preparation of the 
audio tapes for use with the teacher training materials developed by 
the program. It was felt that these tapes could be a useful source of 
strength and encouragement to the African teacher training college tutors. 

TWyO additional tapes were proposed: 

(i) 	Congruence
 
(ii) Mathematics as a Living Subject
 ,•i.•••i•••••••?iii ,i•!•xi••L•i'•i•k•1 ••
~r1••i I ••,•i• i••, ••i~ i I
 

(d) 	Sourcebook. Thle sourcebook outline (see appendix) was discussed. This
 
book is intended to be a further aid to the Teacher Training College
 
tutor in Mathematics, identifying for him some useful objectives for
 
his course, suggesting ways to ahhieve these objectives, helping him
 
with ideas for his teaching approach, suggesting suitable courses for
 
different types of intake, giving advice on in-service courses and
 
how to use audio-visual aids in pre-service and in-service work.
 

It was felt that thle outline was too "bare" to permit dettailed comment
 
but some concern was expressed on the separation of items such as 
"Mathematical", "Pedagogical", "Psychological" purposes. In a course 
such items are so intertwined that to deal with them separately might
 
lead to w.rong teaching approaches. It was agreed, however, that a tutor
 
in mathematics in a teacher training course should recognize his objectives
 
in these matters. It was hoped that in the presentatio, in the Sourcebook
 
it will be possible to indicate how the work proposed will achieve the
 
objectives.
 

(e) 	Publications. The timetable for availability of texts still to be
 
published is in the appendix.
 

(f) 	Evaluation. Thle USAID have completed the evaluation of the Program in
 
the manner described at the 1968 Mombasa meeting of the Steering Committee.
 

(i) 	Professor Gail Young and Dr. Henry Pollak travelled in East and
 
West Africa in November and December 1969, speaking to Ministry
 
officials, teachers and program participants, in Ethiopia, Ghana,
 
Kenya; Nigeria, Tanzania and Uganda.
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the SMSG, with the cooperation of wcTreProfessor(ii) 	 Professorr. ErcKitneDnak,Begle of eodr'€oe 

Dilworth and the Tanzanian and Ghanaian Ministries of Education, 
had applied tests to measure the achievement of pupils who had
 

used the Entebbe texts.
 

(iii) 	 At the request of the Evaluation Group 
Some of the texts had been sent for evaluation, as follows: 

Dr. Matts Hastad, Sweden, Primary Four' & Handbook for Primary 

Prof. 	Eric Kristensen, Denmark Secondary C One, C Two, C Three, 

.C Four
 
Prof. Bent Christiansen, Denmark, Primary Four & Handbook for
 

Primary Teachers
 

Prof. Lucas M. H. Bunt, Arizona State University. Secondary Four
 

and Secondary Five and Additional and Advanced Mathematics
 

(for Probability only)
 
Prof. Craven Bjork, University of California. Secondary C One,
 
C Two, C Three and C Four
 

Before 	bringing this part of the agenda to a conclusion the Chairman in­

formed the meeting that a small group of former workshop participants are
 

about to undertake the publication of a mathematics text based on Additional
 

Mathematics, but withanoticeabledifferencesto make the text suitable for
 

use in the United States. The proceeds from the sale of this text will be
 

controlled by a smallecommittee and used to 
further mathematics education
 

in Africa. It is thought that something similar may be done with the
 

Advanced Mathematics text in due course.
 

There are also some plans for the 	preparation of a USA version of the
 

Primary Writing Group with a similar in-
Teachers' Handbook by some of the 

tention of setting up a fund to help African students, but the full details 

are not known. 

3. Future Prospects
 

that 	there is little hope
Conversations with USAID/Washington have indicated 


of African countries obtaining direct bilateral help for mathematical education
 

from 	local USAID missions.
 

There is'some hope, however, of some regional help being given. In a plan 

currently being considered there is the probability of appointments being 
in West Africa - to make possiblemace - one in East/Central Africa and one 

a continuation of the efforts of the program. Nobody thinks that this 
financial stringency it is the
aumber is sufficient, but in this period of 


maximum possible. The tasks to be undertaken by these appointees would be:­

(a) 	To maintain contact with countries anxious to improve their mathematical
 
generated by thle
education and try to maintain (or recover) the 'mpetus 


program in our seven years (to 1968) of actil'vity.
 

(b) 	To encourage the Ministries to undertake teacher training institutes
 
in teacher
(in-service) and help them to introduce improved courses 


training colleges (pre-service).
 

a
(c) 	To identify people in the' countries involved who can take part in 


participant training program (rather a continuation of our" ABC program).
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(d) To assess the book needs and help> required to satisfy the book needs
 
of the countries involved and to investigate the possibility of -the
 
necessary Entebbe texts being published under a multi-donor effort
 
through the Unesco publishing program at Yaone in the Cameroons..
 

t) y_ makepossi~b,1a transfer of responsibility- for mathematical­
education tol the new East African Education Council and the similar. I... 
council being considered for West Africa. The plan being considered 

would make possible the application of multi-donor funds directly to
 

Africaninstitutionswhich most people consider a better procedure than
 
that presently operating. It is anticipated that in the proposed plan
 
the Councils would operate through steering committees consisting of
 
mathematicians, teachers of mathematics and mathematical educators rather
 
similar to our present organization with a much heavier African base
 
but not excluding the use of foreign consultants.
 

If this plan is finally approved these appointees would probably operate
 
under the African Mathematics Program although under USAID rules other
 
organizations will be-given the opportunity of offering their services
 
for this task. 

The Executive Committee, while commenting that the placement of two
 
men in Africa would certainly not be enough to satisfy all the requests
 
for assistance, felt that in the present financially difficult times the
 
plan was the best that could be expected. It was decided to inform
 
USAID/Washington that the Program would like to be considered as a
 
contractor to implement the plan. "
 

Regional Meetings. Following discussions in Washington and with USAID approval,
 
letters were-sent to-African Ministries of Education to enquire if they were
 
interested in participating in regional meetings to discuss common problems:
 
in the improvement of mathematical education in their countries. A tentative
 
agenda suggested for these meetings was:­

(a) 	Consideration of common needs for mathematical books which cannot easily
 
be published nationally (e.g., Teacher Education texts, Secondary texts)
 
and ways of satisfying these needs. .
 

(b) 	Consideration of the requirements for in-service and pre-service teacher
 
education in mathematics.
 

(i) possibility of common use of visiting personnel
 
(ii) 	possibility of collaboration in a mathematics leadership training
 

program
 

(c) 	Other items which the countries involved feel worthy of consideration 

Four 	regions are being considered:
 

Sierra 	Leone, Liberia and Ghana
 
. All the Nigerian states --. . 
Ethiopia, Uganda, Kenya, Tanzania
 
Malawi, Zambia, Lesotho, Botswana and Swaziland 

To date favorable replies have been received from Botswana, Ethiopia, Ghana, 
Kenya, Lesotho, Liberia, Nala i-,-Swaziland from Benue Platcau State, Kano State 
and Western State in Nigeria. - The reply .from Zambia supported the idea of tile 
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meeting but raised other problems.
 

The African Social Studies Program which
African Coordinating Committee. 

is being developed consequent on the meeting held in Mombasa in August 1968 

prospects for successful workhas had two meetings sinceeschthatemesbtime.eifngThe:consid ered. by.the.= Social,l.$tlt!dies.: =j:i- ~ar e- p romis ing, ..- Oiineo of -.the 

program is the setting up of a Coordinating Committee which will make poss­

ible cooperation between countries and make easier dissemination of ideas
 

and materials developed nationally,"
 

USAID/Washington has expressed interest in the proposed Coordinating Com­

mittee and has suggested that the method could usefully be applied to the
 

African Mathematics Program and the African Primary Science Program. No
 

is thought that Social Studies Coordinating
firm proposals were made but i.t 

a later date to have Science and Mathematics
Committee might be expanded at 


for USAID is that proposed committee
sections. One of the main attractions 


would be African based and directly under the control of African educators.
 

The Executive Committee considered the implications of this suggestion and
 

finally agreed that with proper and adequate representation of African
 
the cause of mathe­mathematicians the "Clearing House" could well serve 


matical education in Africa. Tle following resolution was agreed: "Tlhe
 

cooperating with the African

African Mathematics Program looks forward to 


Primary Science Program and the African Social Studies Program for the
 

setting up of an organization which will be responsible for a total African
 

Educatiin Program."
 

The appendix lists requests for Entebbe
 
Outside Interest in the Program. 


USAID has shown some interest in more wide­materials from outside Africa. 

In dis­

spread use of the texts, but no proposals or plans have been made. 

a teacher education
cussions, it was made clear that the program feels that 


supply texts in number to an under­program must be written into any plan to 


These discussions presupposed an additional printing of
 developed country. 


the required texts.
 

No plans were made for future meetings of the Steering Committee or
 

Executive Committee of the African Mathematics Program.
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SUMMARY of DISCUSSIONS
 
at a
 

REGIONAL MEETING on MATHEMATICS 
(Ghana, Liberia and Slerra Leone)
 

Place of Meeting: Accra, Ghana
 
Date of Meeting: August 13, 1969
 

People Present
 

Dr. D. K. Abbiw-Jackson, .niversity of Science and Technology,
 
Giana 

Mr. I. N. K. At iase, 	UIISCO, Dvputy Chief Education Officer,

(;h ani:
 

Mr. D. A. Brown, Principal Secretary, Ministry of Education,
 

Ghana 

Dr. Alwin V. Miller, 	Chief Education Officer, Advisor,
 
USAID/Liberia
 

Mr. Julius Jonah, 	Prince of Wales School, Freetown,
 
Sierra Leon-


Dr. A. T. Thomas, 	Ministry of Education, Freetown,
 
Sierra Leone
 

Mr. H. P. Bradley, uirector, African Mathematics Program 

Prof. W. T. Martin, Chairman, African ,athematics Program
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COMON PROBLEMS 

It was agreed at the Accra meeting in mid-August that discussions
 

should be confined to common problems which could be solved through regional
 

assistance.,-TWo:min-areas~were discussed:
 

(a) 	Teacher education, including provision of material
 
for teacher education.
 

(b) 	The provision of textual materials at primary and
 
secondary levels.
 

Teacher Education
 

It was recognized that the main obstacle to curriculum change was
 

the difficulty of retraining the teachers, especially primary teachers,
 

presently in the schools. Not only are the teachers in the schools unable
 

to deal with the new matter and the new techniques but each year the train­

ing colleges are turning out hundreds of teachers who are still not con­

versant with the new mathematics and the activity methods associated with
 

curriculum reform.
 

Three factors affect the in-service teacher training problem.
 

Firstly, if the changes desired are to take place within a reasonable
 

time rather than being spread over fifteen to twenty years, it will
 

be necessary to run many in-service courses each year. Secondly, none
 

L f the countries has sufficient per'sonnel to run the number of courses
 

which will be necessary. Thirdly, the teacher training colleges are
 

not yet.geared to handle the new programs and are still graduating
 

teachers unable to deal with the new ideas and material. The training
 

college tutors themselves are in need of in-service type courses. They
 

need assistance in introducing the new courses into their colleges, and
 

they 	need textual and audio-visual materials to help them in this task. 
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Training College Tutors
 

Before the longer term problem of in-service courses for teachers
 

already in the schools can be dealt with, there must be available many 

locations and people capable of giving such courses. The teacher
 

education colleges, which are spread across the country appear to be 

the natural venues for these courses, and thi college mathematics tutors
 

are strategically placed, to give the courses. The first task of
 

implementation1 Ls, thurefore, the changing of the college mathematics 

curri.,ula and the training of the mathematics tutors to deal with the 

new curri.cula. lWhen this has been accomplished, each country will then 

be in a position to deal with its in-service teacher training programs 

internally at a rate which educational policy and finances make desirable. 

At Accra the in-service training of college tutors and the introduction 

of new college curricula based on modern mathematics were recognized as 

a necessary leadership training program, the firs:t step towards implemen­

tation of mathematical curricula reform in each country. Wereas, the 

in-service training of classroom teachers is recognized as a task which 

finally must be dealt with internally, the leadership training program 

for tutors was felt to be one which would benefit by a regional approach. 

Secondary Teachers
 

As much of mathematics education at secondary level is carried on by 

expatriate teachers, a large in-service training program at 

this level was not felt necessary. Rather it seemed important that, when 

recruiting expatriate teachers, proper experience and qualifications in 

new mathematics must be demanded. Despite this, it was felt that older 

indigenous teachers would require some help. As the numbers of such 

teachers is few in any one country, a sm,*all regional effort could meet 

the needs. 



Teaching Materials
 

A good college text on which mathematics tutors ca:i b,:e their work
 

is necessary. The Basic Concepts (4 volu;.:es) of the Entebbe series ;.,ere 
prepared to serve this purpose but too much material is included, tile
 

miterial needs adaptation to suit 
local purposes, the commercial volumes 

are too costly and books 5 re generally unavailable. A new text, adapted 

from Basic Concepts, is 
required and should be published in Africa and 

made readil- available at a reasonable cost.
 

Other College Aids 

The college tutors are greatly in need of othet 
teaching aids to
 

assist them in teaching the new cours.s. The tutors in the colleges and 

their studenus have little or no experi,-nce, with the new mat~'ematical content 

or the teaching approaches being rcc r::'--umTded. The tutors need teaching aids 

to support their teaching of the mathematics and require some visual m.ans 

to demonstrate to their students good classroom procedures for dealing with 

tle new matter in the primary school. 

The pilot films already produced by the African Mathematics Program 

and the additional films being plannedI could serve well this latter need. 

The audio-tapes presently being made by the African Mathematics Program 

will help the tutors considerably as 
they begin to teach the new courses.
 

Secondary School Texts 

The secondary schools in the region have now acquired some experience 

in teaching modern mathematics. This experience has been gained by teaching 

from the Entebbe secondary series and from the books of the Joint School 

Project. It is felt that the time has 
come when the results of this
 

experimental teaching should be examined. Qualified Africans in the region 
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such a!s the book,.of the School Mathematics Project, to consider the 

production of a sec:onfdary series which will reflect the experience 

gained and sati-sfy better the local needs, local couditio,s and the 

educational backgr-oui:d of local tr-lcche s. There is a sizeable cadre of 

Africa.ns in th, r,,.in who have assisted in writing the original Entebbe 

texts. 

It was appreciated chat thes riiterial in the Entebbe series is in the 

public dcain and can be used and idapted fr.ely. It is hoped that pub­

lishers of the other texts will Be equally generous if it is felt that some 

of their material is required for the new series. 

slhotu IJ e:.:ami ne t.:p<rilnintal already use well other 

imay~do . relxts 

The cxptrimental texts of the Entebbe Primary Series were produced for 

u~c in teoO African countries. It wa:s anticipated from the beginning that, 

independ° rLt of any revisions whicb the exlperimentjl teaching might make 

necessary, each counLry would wi.si to prepre an acaptatLon dealing with 

the local cu'-rency and measuresi systems and satisfying local social and 

geographical conditions. Thus, place names, types of word problems, etc. 

would need rewriting and adaptation. 

There "2re, however, difficulties of finance and timing if each country
 

undertakes aa entirely separa.te publication immediately. Although adapted
 

texts are needed to begin the work of implementation, because of the vast 

teacher re-education required, the introduction of che adapted texts into 

the schools can only be done gradually. Thus, the number of books needed 

immediately in any one country is small, and the unit price is increased 

by inverse proportion. oreover, at this stage of development, the 

number of people in any one country cap.able of undertaking this primary 

school mathematics rewriting project is insufficient.
 

http:separa.te
http:Africa.ns
http:book,.of
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At the Accra meeting, these difficulties were recognized. It was
 

agreed that although each country would require its own adaptation, it,
 

was u'ost probable that the mathematical content of the local texts would
 

be almost identical and that the real differences which dealt with
 

currency, place names and word problems might affect only twenty per cent
 

of the texts. It was suggested, therefore, that the countries in the
 

region should combine to identify the expected eighty per cent common
 

ground and to invescigate the possibility of the regional publication of 

the common core, with separate country writing groups preparing those 
thcomncr , wihsprt onr rtiggop rprn hs 

parts which are concerned with currency, place names, word problems and
 

other itcms which are affected by geographical differences.
 

These tasks seemed to be within the compass of a regional team which
 

would bring together people from the three countries and which would
 

include several who have had experience at the writing workshops of the
 

African Mathematics Program. It was also felt that if the book was planned
 

so that the common core of eighty per cent could be printed on one run of
 

the presses, the overall cost of the texts could be reduced significantly.
 

III. PROPOSED COURSE OF ACTION
 

The three main tasks identified were:
 

A. The introduction of modern mathematics into training
 
colleges through the creqtion of a new syllabus, the
 
publication of a suitable textbook and the re-education
 
of the tutors.
 

B. The publication of a common primary text which would
 
make allowances for national differences and which
 
would be readily available at a reasonable cost.
 

C. The publication of a common secondary text adapting
 
and incorporating the existing experimental texts,
 
and the preparation of secondary teachers of the
 
region through in-service courses.
 



-70-


The availability of manpower to undertake these tasks was also
 

considered. It was clear that within the three countries there are
 

people with the mathematical or pedagogical strength who can contribute 

to the work. The number of such people increases yearly through programs 

planned by the Minis tries. Local involvement in the African Mathematics 

Program, its workshops and especially through participation in its ABC 

Institute, have certainly helped to create a cadre of people which can 

be zalled upon to assist. Nearly all of these people, however, are 

already enaL ,ugad in essential work from which they cannot bc released or 

replaced. None of the countries will be able to increase sufficiently 

its present staff commitment to meet the proposed needs although those 

who are capable will be available for short periods as lecturers or 

seminar leaders in institutes or as participants in writing workshops. 

There was general agreement that expatriate assistance will be 

necessary if any action is initiated along the lines suggested. 

Expatriate Mathematics Educators 

Two expatriate mathematicians working over a period of five years are 

considered necessary to supervise and carry out the work required. In view 

of the other mathematical needs of the area the educators selected would be 

mathematically competent and educationally experienced but, in addition, 

one should have a special interest in testing and the other a special 

interest in teaching aids, visual and aural. It would be expected that they 

will maintain close contact with the Ministries of Education and with the 

West African Examination Council and other organizations in the countries 

concerned with audio-visual work. They would work together ii, the three 

countries but would have separate areas of responsibility. Cooperating 
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with Ministry officials and educators they would assist each other at
 

leadership courses for tutors which would be 
 held in all of the three
 

coun'tries with mixed national participation. Jointly, they would 
 prepare 

and supervise the correspondence courses which would link the concLnu.n' 

ins titutes. 

Location
 

It was decided that the educators could be put to best use if one
 

was locat.d at the Un. versity of- Sierra Leone (Nja.la Campus) and the
 

other at University College at Cape Coas t in Ghana 
 Althougih located
 

at these universities, it was neti 
 .tcndcd that they should undertake
 

teaching loads 
 in the normal university schedules. Their work w;ould be
 

aimed d. -ectlv and exclusively tcward, the teacher training 
 college 

tutors and their colleges. 

Expected Date of Appointment 

If the program is funded in January 1970, it is hoped that the two 

educators could take up their appointments in July/August 1970. 

A. Introduction of Modern -!athematics Courses into Trainin Collees 

It is estimated that nearly two hundred tutors, mostly Ghanaians, will 

require in-service courses. At the moment there are approximately one 

hundred colleges in the ,region, but G1hana is consolidating its teacher 

education system. 
On the other hand, some expansion is to be expected 

in Sierra Leone and Liberia.
 

Three main activities are proposed:
 

(a) The mathematical re-education of college 
tutors through
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a continuing series of in-service courses linked by
 
correspondence courses, and the provision of continuing
 
assistance to college tutors as the new courses are
 
introduced;
 

(b) 	The preparation'of a new training college syllabus in 
mathematics and the publication of an adapted textbook 

which 	would be used with the new syllabus; 

(c) 	The provision of films and audio aids, such as tapes, 
for use in pre-service and in-service courscs. 

(a) 	The mathematical re-education of college tutors would be the main 

task 	of the mathematical educators. Each educator would be expected to: 

(i) Subdivide his area of responsibility so that over a period 
of five years, extended visits of one or two weeks duration 
are made to each college to assist the tutor in introducing 
the new courses into the college; 

(ii) 	 On the basis of this subdivision and time sd'edule, visit 
colleges in his area and get to know the tutors, their 
students and the conditions under which they work; 

(iii) Organize and take part in in-service institutes for tutors 
from 	his own area and assist in institutes organized by
 
his colleague; 

(iv) 	During and following the institute, working in co-operation 
with his colleague, maintain contact with the tutors through 
correspondence and correspondence courses and visit when 
necessary and possible;
 

(v) 	In consultation with M1inistry officials and the West African 
Examination Council undertake work in testing or audio-visual 
aids. 

It is 	 clear from the foregoing that the Ministries must be prepared to 

release tutors to attend the courses. However, one would expect that 

the courses would be held during vacations. It is also clear that the
 

educators must maintain close contact with the Ministries, keep them
 

informed about plans and the development of the work, and respond to
 

their 	needs in so far as they are related to the terms of their appoint: 

ment. Close contact must: also be made with other organi~ation involved 
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in this educational area, e.g. other international programs involved
 

in teacher education, local and expatriate audio-vi:ual groups, the
 

local examination section and the West African Examination Council.
 

(b) Preparation of a New Syllabus: Although it seems unlikely that all
 

three countries will wisb to have identical syllabuses, it is probable
 

that in view of the structure of mathematics itself and the common needs
 

of primary school mathematics, the syllabuises will be very similar. Thus,
 

a common textbook should meet needs which vary only slightly.
 

Plan of action: A meeting of representatives of the three countries
 

is necessary. This meeting would be organized as a writing workshop which
 

would not only outline the syllabuses but also begin the preparation of a
 

text to assist the tutors to introduce the new syllabuses. The workshop
 

would undertake the following tasks:
 

(i) Prepare outlines of syllabuses which would introduce modern
 
mathematics into the colleges and improve teaching approaches.
 

(ii) Examine existing teacher training texts to identify items
 
which could be adopted or adapted to satisfy the needs of the
 
new syllabus. In particular, it is recommended that the
 
writing group should examine the Basic Concepts (4 volumes)
 
of the Entebbe Series and the Wisconsin/Northern Nigeria
 
adaptation of these texts, the Handbook for Primary Teachers
 
(Entebbe Series) and the Tutors' Sourcebook presently under
 
preparation for the Entebbe Series.
 

(iii) 	 Undertake such adaptation or rewriting as is found necessary
 
after the ident'ification of needed topics. It was thought
 
that this task will be mainly one of selection and that not
 
much rewriting would be required.
 

The two mathematics educators, working with two
 
representatives from each country and one representative of
 
the African Mathematics Program, should be able to complete 
this preliminary work in a six-weeks workshop. A full time
 
editor could then prepare the test for publication. Such a
 
workshop could take place in July/August 1970.
 



(c) Provision of Audio-visual Aids: One of the mathematical educators
 

will have a main responsibility in this area. It is expected that he
 

will review audio-visual aids already existing in Africa and in other
 

countries, assess their suitability and make suggestions concerning
 

their procurement. Experience indicates that in addition to 
any aids
 

obtained from noo-African sources there is a great need 
 for visual and
 

audio aids prepared specially for African tutors. Such aids should show 

African children and schools and be aimed at tutors and students and the
 

educational background from which they have 
 come. In other words ­

and especially with regard to films aids to which
- they themselves can
 

relate and which reflect both the African scene and African educational
 

conditions.
 

The three films of the African Mathematics Program already produced
 

ard the tapes presently in production are the initial efforts to meet 
these
 

conditions. Early reports from tutors on 
the use of these aids have been
 

very good and have included strong requests for more. The heavy cost of
 

film making is appreciated but as there 
is a demand from many countries,
 

it is hoped that different regions can combine to satisfy this need. The
 

existing films and tapes 
are available at reasonable cost.
 

Action Proposed: If mathematics programs are set up in two or more
 

regions, a meeting should be convened to consider joint funding for the
 

production of more films similar to 
those proposed by the Ghana Film
 

Industry Corporation in association with the African Mathematics Program.
 

B. Preparation and Publication of a Commron PrimaryText.
 

It is proposed that the review of 
the Entebbe Primary Series to identify
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the common mathematical core, and the preparation of the additional
 

material necessary to satisfy different national needs, should be undertaken
 

initially at the same workshop which prepares the teacher education text.
 

However, as the work is considerably greater, at least three workshops will
 

be necessary. These would take place in consecutive years.
 

Participants
 

The participants involved in this work should include:
 

(i) 	A mathematician who is fully aware of the mathematical
 

implication of the work being reviewed.
 
One of the mathematicians who helped to plan and write
 
the Entebbe Primary series would satisfy this condition
 
most adequately.
 

(ii) 	 People with experience of primary school mathematics.
 

Each country will be expected to send two senior people,
 
with authority, and with this necessary experience.
 

(iii) People with experience in writing primary school texts.
 

Each 	country will be expected to send two people. Former
 
participants in the African Mathematics Program's Primary
 

Writing Group or people who have themselves produced
 

commercial texts would be most suitable. If any country
 
does not have two such people, former participants in the
 

ABC Institute should be sent instead.
 

C. Preparation and Publication of a Common Secondary Text.
 

It is 	proposed that the review of existing secondary material and the
 

preparation of adaptations of these materials will be i'.ndertaken at the
 

workshops which prepare the teacher education and primary texts.
 

Participants
 

The participants involved in this work should include:
 

(i) 	African university mathematicians with experience in the
 

preparation of secondary school texts.
 
Those African mathematicians who have been involved in the
 

writing of the Entebbe Secondary Series and the materials of
 

the Joint School Project have this necessary experience.
 

Three such people might be adequate but if more are available
 

they should be invited to assist.
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(Ji) 	 People with experience in secondary school mathematics.
 
Each co'untry will be'expected to send one person with
 
authority and with.the necessary experience.
 

(lii) 	 Secondary school teachers with experience in writing
 

secondary texts
 
Each country will be expected to send two such people.
 
Former contributors to the Entebbe Secondary Series and
 
the Joint School Project should be most suitable. If
 
any country does not have two such people, the repre­
sentatives of the other countries should be increased
 
to bring the total to six participants with this ability.
 

It is 	expected that the manuscript for one year of school education can
 

be completed each year but continuing pre-publication tasks be carried
 

on subsequent to the workshops.
 

Publication Arrangements
 

An important inhibitiitg factor operating against curriculum reform
 

is the heavy cost of supplying schools and teachers with new textbooks.
 

When the changes are introduced gradually, only small printings of the
 

new texts are necessary and the unit cost becomes very heavy. On the
 

other hand, when, as in a structured subject like mathematics, changes
 

must be made over large areas so that children transferring from school
 

to school do not suffer, there are immediate heavy expenditures which
 

the countries find difficult to meet. The countries are willing to incur
 

some expenditures but low budgets cannot meet the extraordinary
 

expenditures involved. Some means must be sought to make new textual
 

materials available at an acceptable price.
 

The printing facility being developed by UNESCO at Yoande in the
 

Cameroons is well suited to solve this difficulty. This multi-national'
 

effort, involving technicians appointed and supported by an international
 

o nly
agency,andgifts of paper and machinery, should not
....	 keep downosts .
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of books, but the facility is also particularly sUited to assist in the 

publication of texts for a multi-national program such as is being
 

suggested forGhana, Liberia and Sierra Leone.
 

The use of the Yoande facility was discussed at the Accra meeting.
 

It was agreed that if these presses are used and costs are reduced as
 

expected, the countries would be able to 
absorb the expected additional
 

expenditures arising from the publication and distribution of the 
texts
 

prepared at the Workshops.
 

Continuing Research
 

The tutor education program and the proposed publications will not
 

provide any final answer to mathematics in the region. There is a
 

continuing need for research and for investigation of better methods of
 

teaching mathematics and identifying the most suitable mathematics for
 

the countries involved. A necessary part of any regional program in
 

mathematics must be the development of a research facility which will
 

evaluate existing programs and will be concerned constantly with the
 

development of a mathematics education, which is flexible and which will
 

respond to the changing needs of such developing countries.
 

The mathematics educators will be expected to 
interest themselves
 

in setting up such a facility and co-operate with local personnel who are
 

appointed to undertake this work. The mathematics educator with special
 

interest in testing will have some responsibility in this matter. In this
 

connection, it is anticipated that during the period of this program special
 

funds will be needed to assist in the creation of a mathematics section
 

for a regional curriculum research center.
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Q Ghana, Liberia, Sierra Leone 

Commitment to Implementation of Mathematical Curricula Reform
 

Ghana
 

Commitment: Mr. D.A. Brown, Permanent Secretary, and Mr. Mills, Chief
 
Education Officer, at a meeting in 1968 stated that Ghana had already
 
decided to introduce modern mathematics into all schools and colleges.
 
This meeting was attended by a University representative, Ministry
 
officials, a USAID representative and two representatives of the Program.
 

Involvement: The experimental program has been going for eight years.
 
140 primary classes and 50 secondary classes are using the experimental
 
materials (based on 1968 information). A linistry official. has been
 
spending full time supervising the experiments since 1966. A Ghanaian
 
adaptation of the Entebbe Primary One text has already been published.
 

Personnel: Dr. Abbiw-Jackson, University of Science and Technology,
 
Kumasi, is a member of the Executive and Steering Committee of the
 
Program. Ten Ghanaians, including four University lecturers and one
 
senior Ministry official, have taken taken part in the Workshops which
 
prepared the experimental materials. Eight tutors and teachers attended
 
the ABC Institute.,
 

Institutes: One teacher training institute has been held each year
 
since 1963 to prepare teachers to use the experimental materials.
 
Two were held in 1968 and two in 1969.
 

Co-operation: The Peace Corps has been appointing volunteers to secondary
 
schools and colleges to ensure the spread of the experiments.
 

Liberia
 

Commitment: Secretary Caine of the Department of Education at a meeting
 
in 1968 stated that Liberia had decided to introduce modern mathematics
 
into all classes. This meeting was attended by senior officials of the
 
Department, a Peace Corps official, USAID representatives and those of
 
the African Mathematics Program. Mr. J. Brian Dennis, a Liberian, was
 
appointed to be Ministry official concerned with the reform.
 

Involvement: Mrs. Banks-Henries, Advisor, Textbooks and Curriculum Reform
 
in the Department, is keenly interested in bringing about the reform. Monrovia
 
Consolidated School District is already using modern texts in many schools.
 
Sixty-one classes up-country are using the experimental texts.
 

Personnel: Four Liberians, including one from the University, have
 
participated in Workshops that prepared the experimental texts. Six
 
tutors attended the ABC Institute.( •
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Institutes: One Teacher Training Institute, sometimes taking place in 
three or four centers simultaneously, has been held each year.
 

Co-operation: Cuttington College has supplied staff and a site for two
 
Institutes.. Faculty-have assisted in•the 
ABC correspondence-course
 
Since 1965 the Peace Corps has appointed a volunteer to assist in super­
vising and spreading the ,+xperiments up-country. This Peace Corps
Volunteer has been officially attached to the Liberian Department of
 
Education.
 

Sierra Leone
 

Commitment: 
 In 1968 Mr. William Conton, Chief Education officer, stated
 
at a meeting that it is the Ministry's policy to introduce modern mathe­
matics into all schools and all classes as soon as possible. This meeting
 
was attended by a University representative, a Ministry official, a
 
representative from Milton Margai College and 
two representatives of the
 
African Mathematics Program.
 

Involvement: The experimental program has been going on 
for eight years.

Fifty-three primary classes and seven secondary classes have been using
 
the experimental material.
 

Personnel: 
 Several years ago the Ministry appointed a National Mathematics
 
Advisory Committee 
to advise the Ministry on changes in mathematics curricula.
 
Dr. Awadagin Williams, Fourah Bay College of the University of Sierra Leone,
 
a member of the Executive and Steering Committee of the Program, is a member

of this committee. 
All the other members of the Committee have participated
 
in the Program's workshops. Milton Nargai College and secondary schools
 
have provided six participants to Workshops which have prepared the Entebbe
 
experimental texts. 
 Eight tutors and teachers participated in the ABC
 
Institute leadership t,aining program.
 

Institutes: 
 There have been seven Teacher Training Institutes to prepare

teachers to use tpe experimental iaterials.
 

Co-operation: For three years a Peace Corps Volunteer was appointed to

supervise and encourage the use of 
the Entebbe Series up-country. The
 
University of Sierra Leone's College at 
Njala (supported by the University

of Illinois) has been using the texts in that 
area.
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SUMLMARY of DISCUSSIONS 

at a 
REGIONAL MEETING on MATHEMATICS 

(Ethiopia, Kenya, Tanzania, and Uganda) 

Place of Meeting: Nairobi, Kenya
 
Date of Meeting: August 19, 19f9 

People Present; Ato Gebeyehu Kumsa 	 Chief Expert 
Division of Tests and Measurements 
Eth jop:i a 

ri.Isaac Hunja 	 Inspectorate 
Ministrv of Education 
Kenya 

Mr. B. J. Mehta 	 Mathemat:ics Department 
Kenvatta College 
Kenyv) 

Mr. D. S. Phull 	 Kenya institute of Education 

Mr. B. D. Vogeli 	 Kenya Lnstitute of Educat ion 

Mr. R. Kiyao 	 Principal Co-ordinator of Mathenatics 
Ministrv oF Education 
Tanzani:, 

Professor J.E. Phythian 	 Department of Mathenatics 

University College 
Dar us Salaaw 
Tanzania 

Mr. J. C. Dowsett 	 Mathematics D)epartment
 

National Teachers College 
Kampala 

Mrs. M. C. Harbottle 	 Senior Lecturer in Education 
Faaltv of Education 
Makerere 

Dr. T. G. McDonough 	 Regional Education Officer 
EAORA!USAI) 

Dr. W. A. Ihitten 	 Department of Education Officer 
USAID/Tanzan:a 

Mr. H. P. Bradley 	 Director
 
African Mathematics Program 

Professor Q. T. Martin 	 Chairman 
African Mathematics Program 
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COMMON PROBLENS 

Discussions were confined to consideration of common problems w'ich
 

could be solved through regional assistance. Three main topics were
 

discussed:
 

(a) 	Teacher education: In-service and pre-service.
 

(b) 	Provision of teaching materials, textual and non-textual
 
at primary, secondary, and teacher training levels.
 

(c) 	Training for local supervisors.
 

Teacher Education
 

In-service The main obstacle to curriculum change is the difficulty 

of retraining the teachers, especially the primary teachers, presently in
 

thz, schools. Not only are the teachers in the schools unable to deal with 

the new matter and the new techniques, but each year the training colleges 

are turning out hundreds of Leachers who are still not conversant with the
 

new mathematics and the activity methods associated with curriculum reform.
 

Three factors affect the in-service teacher training problems. Firstly,
 

if the changes desired are to take place within a reasonable time.rather than
 

being spread over fifteen to twenty years, it will be necessary to run many 

in-service courses each year. Secondly, none of the countries has sufficient
 

personnel to run the number of courses which will be necessary. Thirdl'y, the 

teacher training colleges are not yet geared to handle the new programs and
 

are still graduating teachers unable to deal with ,:he new ideas and material.
 

The training college tutors themselves are in need of iiL-service type courses.
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They need assistance in introducing the new courses into their colleges, and
 

........
fthey--needit extual -and -audio-vis ua-l-ma terials - to helip thm n ti ak-- .. 

Before the longer term problem of in-service courses for teachers already
 

in the schools 
can be dealt with, there must be available many lorations and
 

people capable of giving such courses. The teacher education colleges which
 

are spread across the country appear to be natural venues for these 
courses.
 

The inathematics tutors in the colleges are thus strategically placed tc
 

give the courses. The First task of the implementation is therefore the
 

retraining of the college tutors to 
enable them to deal with the new curricula.
 

This leadership training program for tutors was clearly one which would
 

benefit from a regional approach.
 

Pre-service A necessary part of 
this leadership training program
 

for tutorswould be the provision of professional help in drawing up 
new
 

syllabuses for the colleges and guidance and assistance in introducing these
 

new syllabuses into the colleges. Thus two 
 ends will be served. In the first
 

7,1ace, the colleges will begin to graduate students prepared lo 
deal with the
 

new school curricula. Secondly, the 
tutors will gain experience and confi­

dence in dealing with the 
new matter and better prepare themselves and the
 

colleges for the wider responsibility for in-service courses for teachers
 

already in the.schools.
 

When the tutors and the colleges have been prepared for 
the new tasks
 

each country will then be in a position to deal with its in-service teacher
 

training programs internally, at a rate which educational policy and finances
 

( make desirable. 

• -)....
 

:-o 
 I 
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Secondary Teachers
 

As much of mathematics education at secondary level is carried on by
 

expatriate teachers, a large in-service training program at this level was 

not felt necessary. Rather it seemed important that, when recrui[ting e[ara 

teachers, proper experience and qualifications in new mathematics must be 

demanded. Despite this, it was felt that older indigenous teachers would 

require some help. As the numbers of such teachers is few in any one cou trv, 

a small regional effort could meet the needs. 

Teaching Materials
 

A good college text on which mathematics tutors can base their work
 

is necessary. The Basic Concepts (4 volumes) of the Entebbe Series were
 

prepared to serve this purpose, but too much material is included; the 

material needs adaptation to suit local purposes; the commercial volumes
 

are too costly and books are generally unavailable. A new text, adapted
 

from Basic Concepts, is required and should be published in Africa and made 

readily available at a reasonable cost,
 

Other College Aids
 

The college tutors are greatly in need of other teaching aids to 

assist the.n in teaching the new courses. The tutors in the colleges and 

their students have little or no experience with the new mathematical content
 

or the teaching approaches being recommended. The tutors need teaching aids
 

to support their teaching of the mathematics and require some visual means
 

to demonstrate to their students good classroom procedures for dealing with
 

the new matter in the primary school.
 



TYhe pilot films already produced by the African Mathematics Program
 

"..and .the.additional ofims.being plannedcould.serve.we1.• this.1atter, need...,
 

1he audio-tapes presently being made by the African Mathematics Program will
 

help the tutors considerably as they begin to teach the new courses.
 

SecondaLLcj oI Texts
 

The four countries have had a varied experience in teaching modern 

mathematics at secondary level. Ethiopia has become deeply involved with the 

Entebbe Mathematics Series and has already published some 30,000 copies of Form I 

and Form 2 texts at its own expense. Kenya and Uganda have worked in some depth 

with the East African School Mathematics Project (EASMP) material, Tanzania has 

haid considerable ,_xperience with EASMP and with the Entebbe hooks in all classes 

of the secondary school. It is now anxious to make use of the experience gained
 

in developing a book specially'4or East Africa. It is anticipated that the new
 

East African texts will make much use of the original Entebbe material. 

In the discussions in Nairobi there'was a general agreement that the
 

experience gained in the use of the new texts should be reviewed, that the
 

results of tht experimental teaching should be examined and that an East
 

African secondary text which would respond to the experimental findings and
 

which would reflect East African school conditions should be prepared.
 

Qualified Africans and others who have taught in the region for a
 

considerable time should examine the experimental texts already in use as
 

well as other texts such as the books of the Joint School Project, to
 

consider the production of a secondary series which will reflect the experience
 

gained and satisfy better the local needs, local conditions and the educational
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background of local teachers. 
 There is a sizeable cadre of African:; ond oth,,r:; 

in the region who have assisted in writing the original Entebbe t,ct iknd
 

adapting the School Mathematics Project materials.
 

Subsidiary Mathematics
 

There is an urgent need throughout the region for a new mathematics; 

text to cover the A level subsidiarv mathemat:cs course. This; is d conurse 

taken by students who do not intend to continue their study of mnathemt ic: 

furth..r, but require to 
use mathematics in their areas of specializati.on 

These are students who 
take courses in bology , ciemistry, phv:;ic;s, econom ics, 

social sciences, etc. They far outnumber those who specialize inimat lumticsC. 

The increased impact of mathematics on other disciplines is makiny it 

more and more ury'eat that sixth form st udents are offer:d mathliemat.ics courses 

which will prepare them for their further studies. The meeting at Nairobi 

was of the opinion that a common core of mathemasics could he identified for 

a course which would satisfy most needs. 
 A united effort could not onlv 

identify this 80% mathematical con mn corp , hut could also pre:pare a text 

with toe help of biologists, che.i.st:; :cc,, which voul. benefit all.
 

Primary School Texts
 

The experimental texts of the Entebbe Primary Series had been used
 

extensively in Tanzania, Kenya and Ethiopia. 
 Kenya has already initiatcd an
 

adaptation for experimental purposes, Ethiopia is completing an 
Amharic
 

translation and adaptation; 
Tanzania has almost completed its Swahili
 

translation. In Uganda the texts have only been used in 
some training college
 

primary schools.
 

http:che.i.st
http:specializati.on


-86­

Ho:qever, a new situation has been created by the East African decision
 

to change to metric measures. This decision will bring about some basic
 

changes in primary school mathematics. In the first place, a certain amount
 

of re-writing Is necessary to introduce the new units of 
measure. Ioreover,
 

one anticipated consequence will be 
a real saving in teaching
 

time as work in vulgar fractions is decreased and work on decimal fractions
 

is introduced earlier. 
 These changes make possible the incroduction of
 

additional topics or the accelerated introduction of existing topics.
 

There is a very strong feeling that solutions to these common problems
 

arising from the change in units of measure should be sought through regional
 

discussions.
 

Training of Local Supervisors
 

Local supervisors in Ethiopia and Tanzania carry much of the
 

responsibility for bringing about curriculum change. 
 There are indications
 

that local supervisors in Kenya and Uganda will also have this responsibility.
 

These supervisors visit teachers in classrooms and help them in their work.
 

They organize and participate _' in-service courses. They are the link
 

between the Ministry, the colleges and the teachers. The success of any
 

program for implementation of curriculum reform will depend on the ability of
 

the supervisors. 
A necessary task is the training of these supervisors and 

guiding them in the work of curriculum reform in mathematics. In many ways 

their work is similar to that of the training colLege tutors. Similar courses 

are necessary.
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III. PROPOSED COURSE OF ACTION
 

The 	four main tasks identified were:
 

A. 	The introduction of modern mathematics into traininT__cofle,,.C 

through the creation of a now syllabus, the publication of ai 
suitable textbook and tutor in-service courses.
 

B. 	 The mathematical re-education of local schol suprvisors. 

C. 	Development of a new Primary Course based on a new metric 
system. 

D. 	The publication of a common secondary text adapting an(d 
incorporating existing experimental texts, the developiient 
of a course and text for subsidiary mathematics and the 
preparation of secondary teachers in the region thirollIh 
in-service courses.
 

The availability of manpower to undertake these tasks was conside.,:d.
 

In the four countries there are people with the mathematical and pedagogical
 

strength who can contribute to the work. The number of such people increases
 

yearly through programs planned by the Ministries. Local involvement in the
 

African Mathematics Program, its workshops and especially participation in
 

its ABC Institute, the work done in connection with the East African
 

School Mathematics Project, and with the Tanzanian, Kenyan and Ethiopian
 

translations and adaptations of the Entebbe Primary Series have all helped
 

to create cadres of people who can be called upon to assist.
 

Nearly all of these people, however, are already engaged in essential
 

work from which they cannot be released or replaced. None of the countries
 

will be able to increase sufficiently its present staff commitment to meet
 

the proposed needs 	although those who are capable will be available for short
 

lecturers or seminar leaders in institutes or as participants
periods of time as 


in writing workshops.
 



-88-


There was general agreement that expatriate assistance will be necessary
 

if any action is initiated along the lines suggested.
 

Expatriate Mathematics Educators
 

Four expatriate mathematicians working over a period of five years
 

will be required to supervise and carry out the necessary work. In view of
 

the other mathematical needs of the area the educators selected will not
 

only be competent to do the general tasks but would have special competence
 

in particular topics. Thus one will have a special interest in testing,
 

one an interest in audio-visual work, one an interest in lower primary education
 

and one in upper primary classes. They will maintain close contact with the
 

Ministries of Education, the local curriculum development centers, the East
 

African Council of Education, the East African Examinition Council and
 

other organizations doing related work.
 

The educators will work together in the four countries but would have
 

separate areas of responsibility. Co-operating with Ministry officials and
 

educators they would assist each other at leadership .. and
ourses for tutors 


local supervisors which will be held in all four countries and will have
 

mixed national ParticiDation.
 
Location
 

The educators would be located at:
 

(a) The Ministry of Education in Addis Ababa
 
(b) The Kenya Institute of Education
 
(c) The Institutt of Education, Dar es Salaam
 
(d) The National Institute of Education, Makerere
 

Although situated at these locations the educators would not undertake teach­

ing loads or assume normal. administrative responsibilities. Their work would be
 

aimed directly and exclusively towards teacher training college tutors at their
 

colleges and local supervisors.
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A. Introduction of Modern Mathematics Courses into Training Collc j
 

than 	one hundred tutors and one hundred local
It is estimated that more 


Kenya, Uganda and Tanzania are
supervisors will require in-service courses. 


consolidating their teacher training organizations, some colleges are being;
 

increased in size and some up-graded in the quality of their staff and
 

graduates.
 

Three main activities are proposed: 

through
(a) 	The mathematical re-education cf college tutors 


a continuing series of in-service courses linked by
 

correspondence courses, and the provision of continuing
 

assistance to college tutors as the new courses are
 

introduced;
 

(b) The preparation of a new training college syllabus in
 

mathematics and the publication of an adapted textbook
 

which would be used with the new syllabus;
 

(c) 	The provision of films and audio aids, such as tapes,
 

for use in pre-service and in-service courses.
 

(a) 	The mathematical re-education of college tutors would be the main
 

task 	of the mathematical educators. Each educator would be expected to:
 

(i) 	Subdivide his area of responsibility so that over a period
 

of five years, extended visits of one or two weeks duration
 

are made to each college to assist the tutor in introducing
 

the new courses into the college;
 

(ii) On the basis of this subdivision and 	time schedule, visit
 

colleges in his area and get to know the tutors, their
 

students and the condit.orns under which they work;
 

Organize and take part in in-service irititutes for tutors
(iii) 

from his own area and assist in institutes organized by
 

his colleagues;
 

During and following the institute, working in co-operation
(iv) 

with his colleagues, maintain contact with the tutors through
 

correspondence and correspondence cour .s and visit when
 

necessary and possible;
 

African
(v) 	In consultation with Ministry officials and the East 

testing or audio-visual
Examination Council undertake work in 


aids.
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It is 	clear from the foregoing that the Ministries must be p:epared to
 

release tutors to attend the courses. However, one would expect that
 

the courses would be held during vacations. It is also clear that the
 

educators must maintain close contact with the Ministries, keep them
 

informed about plans and the development of the work, and respond to
 

their 	needs in so far -as they are related to the terms of their appoint­

ment. Close contact must also be made with other organizations involved
 

in this educati.,nal area, e.g. other international programs involved 

in teacher education, local and expatriate audio-visual groups, the 

local 	examination section and the East African Examination Council.
 

(b) 	Preparation of a New Syllabus: Although it seems unlikely that all
 

four countries will wish to have identical syllabuses, it is possible
 

that in view of the structure of mathematics itself and the common needs
 

of primary school mathematics, the syllabuses will be very similar. Thus,
 

a common textbook should meet needs which vary only slightly.
 

Plan of action: A meeting of representatives of the four countries
 

is necessary. This meeting would be organized as a writing workshop which
 

would 	not only outline the syllabuses but also begin the preparation of a
 

text to assist the tutors to introduce the new syllabuses. The workshop
 

would undertake the following tasks:
 

(i) 	Prepare outlines of syllabuses which would introduce modern
 
mathematics into the colleges and improve teaching approaches,
 

'ii) 	Examine existing teacher training texts to identify items
 
which could be adopted or adapted to satisfy the needs of the
 
new syllabus. In parzicular, it is recommended that the
 
writing group should examine the Basic Concepts (4 volumes)
 
of the Entebbe Series and the Wisconsin/Northern Nigeria
 
adaptation of these texts, the Handbook for Primary Teachers
 
(Entebbe Series) an. the Tutors' Sourcebook presently under
 
preparation for the ;ntebbe Series.
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(iii) Undertake such adaptation or rewriting as is found necessary
 

after the identification of needed topics. It was thought
 
that this task will be mainly one of selection and that not
 
much rewriting would be required.
 

The four mathematics educators, working with two
 

representatives from each country and one representative of
 

the African Mathematics Program, should be able to complete
 

this preliminary work in a six-weeks workshop. A full time
 
editor could then prepare the test for publication. Such a
 
workshop could take place in July/August 1970.
 

(c) Provision of Audio-visual Aids: One of the mathematical educators
 

will have a main responsibility in this area. It is expected that he
 

will review audio-visual aids already existing in Africa and in other
 

countries, assess their suitability and make suggestions concerning
 

their procurement. Experience indicates that in addition to any aids
 

obtained from non-African sources there is a great need for visual and
 

audio aids prepared specially for African tutors. Such aids should show
 

African children and schools and be aimed at tutors and students and the
 

educational background from which they have come. In other words ­

and especially with regard to films - aids to which they themselves can
 

relate and which reflect both the African scene and African educational
 

conditions.
 

The three films of the African Mathematics Program already produced
 

and the tapes presently in production are the initial efforts to meet these
 

conditions. Early reports from tutors on the use of these aids have been
 

very good and have included strong requests for more. The heavy cost of
 

film making is appreciated but as there is a demand from many countries, 

it is hoped that different regions can combine to satisfy this need. The 

existing, films and tapes are available at reasonable cost. 
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B. The Mathematical Education of Local School Supervis 's 

In Ethiopia and Tanzania the local school supervisors have become the
 

main agents for change in the schools and for the maintenance of good standards
 

of education. Both countries have been relying on these supervisors to initiate
 

the changes in mathematics curricula. The supervisors in both countries have
 

assumed responsibility fcr setting up in-service courses and for teaching in
 

these courses.
 

Kenya and Uganda have also begin to increase the number of available
 

supervisors and to enlarge the responsibilities of the people in the field
 

so that more time can be given to professional matters.
 

In all four countries these local supervisors are greatly in need of
 

a leadersh.p course in mathematics education to equip them to cope with their
 

responsibilities. Their need is two-fold:
 

(a) Their mathematical background needs to be improved;
 

(b) They require guidance and assistance in setting up in-service
 

courses.
 

Basically, these needs are the same as those of the training college tutors.
 

It is proposed therefore that the local supervisors be included in the training
 

college tutors program and that there should be added to this program
 

special emphasis on the ne'cn'-irv centent and ways of setting up in-service
 

courses for ,ihers.
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C. Development-of a New Primary Course Based on the Metric System
 

The Entebbe Primary Series has proved useful in Ethiopia, Kenya and 

Tanzania as a means of initiating curriculum reform at primary level. 

However, the decision to change to metric units has made an immediate 

review of the content of the series necessary. The three East African
 

countries and Ethiopia now require texts using the metric units, de-emphasizing
 

the use of vulgar fractions and putting much heavier and earlier weight on
 

the decimal system.
 

It is proposed that the countries unite to consider:
 

(a) How the metric units should be introduced into the syllabus 
(b) To what extent work on vulgar fractions can be decreased 

(c) How much earlier work on decimal fractions should be introduced 

(d) How much more work on decimal fractions is necessary 

(e) How best to use time saved in the changes: 
(i) What new topics can be introduced or 

(ii) Should existing topics be introduced earlier. 

Standards III, IV and V are likely to be most affected by the proposed
 

changes. However, these standards cannot be looked at in isolation. The whole
 

primary school syllabus will be affected.
 

These matters should be the concern of people invited to i-ticipate
 

in the same workshop which prepares the teacher education text. Although
 

it is expected that the general mathematical development of the Entebbe
 

Primary Series will still be the base of the new work and that the major
 

writing effort will be confined to the middle standards, some three or four 

before this task is completed.workshops will be necessary 
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Participants
 

The participants invo.ved in this work should include:
 

(I) A 	mathematician who is fully aware of the mathematical
 
implication of the work being reviewed.
 
One of the mathematicians who helped to plan and write
 
the EnLebbe Primary series would satisfy this condition
 
most adequately.
 

(ii) 	People with experience of primary school mathematics.
 
Each country will be expected to send two senior people,
 
with authority, and with this necessary experience.
 

(iii) 	 People with experience in writing primary schooi texts.
 
Each country will be expected to send two people. Former
 
participants in the African Mathematics Program's Primary
 
Writing Group or people who have themselves produced
 
commercial texts would be most suitable. If any country
 
does not have two such people, former participants in the
 
ABC Institute should be sent insLead.
 

D. The Publication of a Common Secondary Tea
 

While the four countries are interested in the review of the existing
 

secondary materials and the exchange of views on the experience gained in
 

teaching these materials in the classroom, only two are immediately
 

interested in the preparation of adaptations based on the review and exneri­

mental experience. All four countries are deeply interested in developing
 

a course and materials for a subsidiary mathematics course at A level for
 

students in biology, chemiscry, social science, etc.
 

It is proposed that these. tasks be undertaken -t the workshops which
 

prepare the teacher education and primary texLs. Prior to the first workshop,
 

papers will be submitted from people in various disciplines to identify
 

the necessary mathematical background for someone entering a university
 

study in the discipline. These papers will be the core papers for the development
 

of the subsidiary mathematics course.
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Participants
 

(i) University mathematicians with experience in the preparation of
 
secondary school texts. Mathematicians who have been involved in
the writing of the Entebbe Secondary Series or the East African 
School Mathematics Project have this necessary experience. Fivet
such people might be adequate. Three would be concerned ith 
the preparation of the Subsidiary Mathematics Course. 

(ii) People with experience in schoolsecondary mathematics. Each 
country will be expected to send one person with authority 
and experience.
 

(iii) Secondary school teachers with experience in teaching and
(if possible) in writing secondary texts. Each country would 
be expected to send 
thiee such people. Former contributors
 
to the Entebbe Cecoidary Series and the East African School 
Mathematics Proji2ct would mostbe suitable. 

The manuscript for one year of school education can be completed e'ich
 

year and in the first year the first draft of 
a Subsidiary Mathematics Course.
 

Continuing pre-publication tasks will be carried on subsequent 
to the
 

workshops. 
 In the second and third years participants would include sufficient
 

people from other disciplines to 
complete the Subsidiary Mathematics Course.
 

Publication Arrangements
 

An important inhibiting factor operating against curriculum reform
 

is the heavy cost of supplying schools and teachers with new textbooks.
 

When the changes are introduced gradually, only small printings of the
 

new texts are necessary and the unit cost becomes very heavy. 
 On the
 

other hand, when, as 
in a structured subject like mathematics, changes
 

must be made over large areas so that children transferring from school
 

to school do not suffer, there are immediate heavy expenditures which
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incur
The countries are willing to 

the countries find difficult to meet. 


some expendLtures but low budgets cannot meet 
the extraordinary
 

Some means must be sought to make new textual
 
expendlturet$ involved. 


materials available at an acceptable price.
 

in the
The printil,g acility being developed by UNESCO at Yoand6 

to solve this difficulty. This multi-nationalCamercn; is wll suited 

an internationaleffort:, invlvini technicians appointed and supported by 

only keep down costsof paper and mach Lncry, should not:agency, and gLf t. 

of books, but the facility is also p;JrLicularly suited to assist 4,n the 

publication of te.ts for a multi-national program such as is being 

suggested For Ethiopia , Kenya, Tanzauia and 'gand -. 

meeting.
use of the Yoande facility was discussed at:. the NairobiThe 

r,duced as
It was agre,:d that if these presses are used and costs are 

would be able to absorb the expected additionalexpected, the cointries 

arising from the publication and distribution of the texts
expenditures 

prepared at the Workshops.
 

Continuing Research 

The tutor education program and the proposed publications will not 

a
provide any t in il aii.wer to mathcmatics in the region. There is 

nc.:ci for resa:arch and for investigation of better methods ofcontinuing 

the most suitable mathematics forteaching mathe!::Jtics and iduitifying 

the countries icvilt'ed. A aecessary part of a.-y regional program in 

ment of a research facility which willLt de.velomathematics uius the 
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evaluate existing programs and will be concerned constantly with the
 

development of a mathematics education, which is flexible and which will 

respond to the r'hanging needs of such developing countries. 

The mathematics educators will be expected Lo interest themselves 

in setting up such a facility and co-operate wiLL lazal personnel who are 

appointed to undertake this work. The mathematicr educator with special 

interest in testing will have some responsibility in this matter. In this 

connection, it is anticipated that (luring the period of this program special 

funds will be needed to assist in the creation of a mathematics section 

for a regional curriculLim research center. 
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Ethiopia, Kenya, Tanzania, Uganda
 

Commitment to Implementation of Mathematical Curricula Reform
 

Ethiopia
 

has decided that modernCommi tment: The Vice-Minister 	 for Education 
into all schools as soon as possible.mathematics will be introduced 

A Ministry official has been appointed to supervise theInvolvement: 
reprints of the Secondary C One and C Tworeform movement. Twenty thousand 

own expense. Tlhesetexts have bucn undertaken by the Ministry at its 
Nine and Ten classes throughout t'etext s arc now being used in all Grade 

of Entebbe Primary Four text approvedcountry. An Ethiopian adaptation 
by Lhe l'rogrram is being produced for introduction into Grade Seven classes;. 

texts is almost completed.An Ahmar ic translation of the Primary one 

11n all a total of' almost 700,000( adapted texts have been published 

locally. 

who is on the Steeringof University,Personnel: Mr. Yohiannes enkir the 
Committee and Ato I)ilnesahu Bisrat in the University have 	 participated in
 

institutes.
the ABC Institute, Workshops and three country in-service 

in preparing the experimental
Five Ethiopians, altogether have assisted 

and teachers took part 	 in the ABC Institute.materials. Eight tutors 

Training listitutes have been held.Institutes: Four large Teacher 


One of these had some 70 to 80 district: administrators who will be
 
Seven and the
responsible for introducing the materials into Grade 

primary schools. 

Co-operation: The Peace Corps has appointed a voJuiLteer to assist the 

Ministry official in supervising the reform throughout the country. 
Program sent by the AfricanThree participants in the Yale Five-Year 6.A. 

have assisted the Ministry.Mathematics Program 

Kenya
 

Commitment: In discussions with the Chief Education Officer and the
 

Chief Inspector of Schools, it was clear that full implementation of
 

Shortage of staff
mathematical curriculum reform 	is being planned. 


and finance is delaying further action although yearly in-service
 

courses for teachers are being offered.
 

now using Entebbe texts or adapta-Involvement: Some 420 	 classes are 

in Grades One through Seven. A Kenyan in the
tions of Entebbe texts 

Institute of Education 	is responsible for supervising this work 
(based
 

School Mathematics Project is in 
on 1968 information). East Africa 


use in some secondary schools up to Form IV level.
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Personnel: The Chief Inspector of Schools attended two Workshops as a
 
participant. Three expatriates 
 and five Kenyans including a Unlversitv 
lecturer, have also helped in writing the materials. One of the expa triates 
is still in Kenya. Four have taken part in the ABC Institute. 

Institutes: An Institute has been held every year since ]963 to heIp
 
teachers vith the Primary experimental materials. An additionaI Secondary
 
School Institutu was held in 1967 a.' in 1968.
 

Co-onuration: Individual Peace Corps volunteers are using tie i:iIturials 

in Secondary schlOIs. The mathematicians appointed by the Teacier LdtU C I iEuaio 
for East Africa Program administered by Columbia University have weorked 
closely with the Program. 

Tanzan.i a 

Commitment: At a meeting in 1967 attended by the Ct ief Education Of ficer,
 
the Chief Inspector of Schools, a Minis try Official, an AIt) represent at ivt
 
and two ceprrsentatives of the African Mthematics 
 Program, 'anzani'ls 
future plans were discussed in some detai L. S i x yearVs age Tanzcan i a
 
prepared a nine-year n Ian to implelment curriculuium reftorm in mathtmi ( ics
 
throughout the scihools and colltg,es. 'Th timectable 
 f this p.li is- befq.:

closely adhered to. Tanzania is fir'mlv committud to introducing modein
 
mathematics into all its schools.
 

Involvement: Swahil Ii adaptations of the Entebbe texts up to Butk Five have 
been prepared and publisted without eunt idc assis tance. In-service
 
institutes, organized central.v and local ly', lor Leaciter s, tutors and
 
district adnini.strators have made possible tll introduction of the new
 
texts into all Primary One classes in 19O. Soe 90 classes at Secondary
 
level are using Entebbe texts and another 60 cr so are using adapted
 
School Mathematics Project texts. A Tanzanian in the Ministry super­
visc s the experimental work. Another Tanzanian in the Institute of
 
Education is responsible for the Swahili translations (based on 1968
 

information) . 

Personnel: Prof. J. E. Phythian, head of the Mathematics Department, lar Es
 
Salaam University College. is a member of the Steering Committee 
 of the
 
Program. 
 The Chief Planning Officer in the Ministry attended four Workshops
 
as a participant. Altogether six people from Tanzania have 
 helped to write
 
the experimental texts. Thirteen tutors and toeachirS tool: part in the
 
ABC Institute. 

Institutes: Over the last six years very wany Primary reacher Training

Institutes have been given. 
 Each year since 1906 large Secondary In-service
 
Institutes have been given in the University.
 

Co-operation: Peace Corps volunteers have taught the Entebbe materials 
at Secondary level. The T.E.E.A. appointee to the Institute of Education 
works very closely indeed with the Tanzanians responsible for the reform 
p ro gram. 
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Uganda
 

firm action to
Commitment: Although there appears to he the desire, no 


implement mathematical curriculum reform at Primary level has yet been
 

At Secondary level many schools are using modern mathematical
taken. 

materials based on the Schools Mathematics Project. However, there is 

Institute of Education to use thea finn commitment 	 from the National 

in all Teacher Training Colleges. Unfortunately, the
Entebbe materials 


system is so loose that this objective is proving difficult to achieve.
 

based on the Entebbe Teacher Training seriesInvolvement: A syllabus 
has been sent to all colleges. All practicing schools attached to the 

training colleges have been instructed to introduce the Entebbe texts 

into their lower classes. Textbooks have been sent to satir fy this need. 

Personnel: Mr. Paul Mugambi of Makerere College is a member of the
 

Steering Committee of the Program. Four Ugandans have helped to write
 
also assisted.
the experimental materials. Two expatriates from Uganda 


Four tutors and teachers took part in the ABC Institute.
 

have been heldInstitutes: Five Primary Teacher Training Institutes 


to help teacners use the experimental texts. Some Secondary Institutes,
 

number unknown, have also been given.
 

with the appointee ofCo-operation: There has been close co-operation 


the T.E.E.A. Program administered by Columbia University. lie is on the
 

faculty of the National Institute of Education.
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SUAMARY of DISCUSSIONS
 
at a
 

SOUTHERN AFRICA REGIONAL MEETING 
on
 

MATHEMATICS
 

Place of Meeting: Romai, Lesotho
 
Date of Meeting: August 21, 1969
 

P eop li Pr!'se,, 

S. H. Abdoullah, UNESCO expert in mathematics 
Ministry of Education, Lesotho
 

V. M. Bamn, School of Education, U.B.L.S. 

Austin Higgins, Matha:matics Adviser, Swaziland 

A. W. Kgarebe, Seninr EducatLon Officer, Botswana 

I. J. 'ohaxrmed, Mathe.atics DepartmenL, U.B.L.S. 

M. N. Mohapeloa, School of Education, U.B.L.S. 

A. M. Moka (rs.), Mathematics teacher, High School, Lesotho 

F. I. Pakose, Inspector of Schools, Lesotho 

T. b.Thelejane, School of Education, U.B.L.S. 

J. B. Thomas, Primary Mathematics Adviser, Botswana 

J. D. Turner, Principal, School of Education, U.B.L.S. 

B. S. Waagen, School of Education, U.S.L.S., Swaziland represantatLve
 

H. P. Bradley, Director, AfrLcan Mathematics Program
 

William Ted Martin, Massachusetts Institute of Technology
 
Chairman, African Mathemanics Program 
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COMMON PROBLEMS
 

Discussions at the Roma meeting were confined to consideration of common 

problems which could be solved through regional assistance. Three main topics 

were discussed: 

(a) 	Teacher Education: In-service or pre-service
 

(b) 	Provision of teaching materials, textual and non-textual, 

at primary, secondary and teacher training levels 

(c) 	Training for local supervisors
 

Teacher Education
 

In-service The main obstacle to curriculum change is the difficulty
 

of retraining the teachers, especially the primary teachers, presently i'n 

the 	 schools. Not only are the teachers in the schools unable to deal with 

the 	new matter and the new techniques, but each year the training colleges 

are 	 turning out teachers who are still not coaversant with the new mathematics 

and 	the activity methods associated with curriculum reform.
 

Two factors affect the in-service teacher training problems. Firstly, 

if the changes desired are to take place within a reasonable time rather than
 

being spread over fifteen to twenty years, it will be necessary co run many
 

in-servi.c courses each year. Secondly, none of the countries has sufficient
 

personnel to run the number of courses which will be necessary. 

The first task of implementation is, therefore, a leadership training 

program involving teacher training college tutors, district education officers,
 

section heads, inspectors and headmasters. Such a leadership training program
 

should create in many locations a cadre of people capable of giving in-service
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courses to teachers. The teacher training colleges would appear to be the 

natural venues for such courses and it will be necessary to ensure that the 

tutors in these colleges are competent to deal with the new mathem.tics 

and that the colleges are preparing their own students for the change. being 

considered .
 

Pre-service A necessary part of this leadership training prcgra.
 

will be the provision of professional help for tutors in draw.,ing up new 

syllabuses for the cclleges and guidance and assistance in introduc n; t,,.se 

new syllabuses into the colleges. Thus two ends will be served. In the first 

place, the colleges will begin to graduate students prepared to deal with tihe 

neO school curricula. Secondly, the tutors will gain experienco2 arid cocf idence-! 

in dealing with the new matter and better prepare themselves and the collges 

for the wider responsibility for in-service courses for teachers already in 

the schools.
 

When the tutors and the colleges have been prepared for the new tasks
 

each country will then be in a position to deal with its in-service teacher
 

training programs in co-operation with district education officers, section
 

heads and headmasters at a rate which educational policy and finances make 

desirable.
 

Secondarv In-service
 

Much of mathematics education at secondary level is carried on by
 

expatriate teachers. Many of these are South African Africans who may be
 

resident in the countries for some considerable time. These teachers and other
 

more temporary appointees require some help. In-service courses are necessary.
 

A reginal effort could meet the needs.
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Secondary Pre-service
 

There is clearly a need to increase the number of local secondary school
 

teachers in all subjects. The need in mathematics is probably the most obvious.
 

An advanced teacher training college or an extension of the work presently
 

being done in the University would appear to be very necessary.
 

Teachi, Maturaas 

A good text on which mathematics, tutors can base their in-service and pre­

service courses is iiecessarv. The Basic Concepts (4 volumes) of the Entebbe 

Series were prepared to serve this purpose, but too much material is included; 

the material nteds adaptation to suit local purposes; the cormercial voluii> s 

are too costly and books are generally unavailable. A new text, adapted 

from Basic Concepts, is required and should be published in Africa and made 

readily avalfable at a reasonable cost. 

Other College Aids 

The college tutors are greatly in need of other teaching aids to assist
 

them in teaching the new courses. The tutors, the te"'trs and students 

have little or no experience with the new mathematical content or the teaching 

approaches being recommended. The tutors need teaching aids to support .'Leir 

teaching of the mathematics and require some visual means to demonstrate to 

their students good classroom procedures for dealing with the new matter in 

the primary school. 

The pilot films already produced by the African Mathematics Program
 

and the additional films being planned could serve well this latter need.
 

The audio-tapes presently being made by the African Mathematics Program will
 

help the tutors considerably as they begin to teach the new courses.
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Secondary School Texts 

All four countries have shown interest in the materials of thu School 

Mathematics Project (SMP) and the East African School Mathematic.s Projuct 

('2 3MP). The materials are being used in some schools in all four coun.ries. 

Some interest has also been shown in the Entebbe texts, but they ar.- nLot b ,il 

used to any great extent. 

In the discussions in Roma there was a general agreement tLLat th ,e 

experience gained in the use of the new texts should be reviewed, that the 

results of the experimental teaching should be examined and that a Soutrhern 

African secondary text which would respond to the ex.perimental findinigs and 

which would reflect Southern African school conditions sh:-uld be prep-ared. 

Qualified Africans and others .,ho have taught in the region for a 

considerable time should examine the experimental texts already in use as 

well as other texts such as the books of the Joint School Project, t,) consider 

the production of a secondary series which will reflect the e:.perieceC 

gained and satisfy better the local needs, local conditions and the educational 

background of local teachers. 

Subsidiary Mathematics 

There is a need throughout the region for a new mathematics text to
 

cover the A level subsidiary mathematics course. This is a course taken
 

by students who do not intend to continue their study of mathematics further, 

but require to use mathematics in their areas of specialization. These are 

students who take courses in biology, chemistry, physics, economics, social 

sciences, etc. They far outnumber thos2 who specialize in mathematics. 

The increased impact of mathe:;:atics on other disciplines is making it 

more and more urgent that sixth form students are offered mathematics courses 
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them 	for their further studies. 
The meeting at Nairobi
 

which will prepare 


of mathematics could be identfied 
for
 

a common core 
was 	of the opinion that 


A united effort could not only
 
a course which would satisfy most 

needs. 


a textpreparecould also 
this 	80. nathematical common core, but 

identify 

which would benlefLt all. 
biologists, chiemists, etc.,

with the help of 

could benefit greatly by participating in 	 and 
The 	 Southern African region 

the text proposed for the East Africa region.

contributing to 


Primary School Texts 

of 	the Entebbe Primary Series have been 
usedwidely


The experimental texts 

the texts and feel that 
The 	other three countries have e:.amined
in Malawi. 


the 	 region. It was 
basis for new mathematics programs in 

they 	 could be the 

primary syllabus could be 
the opinion of the Roma meeting that 	a common 


texts could be prepared using the Entebbe
 
created and that adapted and revised 


Primary Series.
 

III. PROPOSED COURSE OF ACTION
 

The four main tasks identified were:
 

in mathematics for training college
A. 	 A leadership training progLra 


tutors, district education officiers, section heads and headmasters.
 

B. 	The development of a common training-college syllabus, the 

for use in pre-service andproduction of a teacher training text 


in-service teacher education. 

in trainin ollees.new mathematics courses
C. 	 Introduction of 


of a 	 new primary course - with suitable texts.
D. 	Development 

(possibly in cooperation'E. 	Preparation of a common secondary text 

with the East African Region) and the dvelopment of a course 
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and text for subsidiary mathematics in co-operation with the Last 

African Region and the preparation of secondary teachers to
 

cope with the new courses. 

F. Initiation of an evaluation facility for the region. 

The availability of manpower to undertake thes? tasks Was considered. 

In the 'four countries there are people with thl mathematical and ptdagogical 

strength who can contribute to the work. The number of such people incru_-,,v,; 

yearly through program planned by the Ministries. Involvement in the African 

Mathematics Program, its workshops and especially participatiun in its 

ABC Institute, the work done in connection with the East African School Mathematic 

Project have helped to create a cadre of people in Malawi who can be called 

upon to assist. 

In the southern African states, where the need is so great, the contribu­

tion of local people will be less. it should be possible, however, 

to call upon the University and the staff of sacondary schools which have been 

using the SHP and EASMP materials. 

There was general agreement that expatriate assistance will be necessary
 

if any action is initiated along the lines suggested. 

Expatriate Mathematics Educators
 

Five expatriate mathematicians working over a period of five years 

will be required to supervise and carry out the necessary work. In view of 

the other mathematical needs of the area the educators selected will not 

only be competent to do the general tasks, but would have special competence 

in particular topics. Thus one will have a special interest in testing,
 

one an interest in audio-visual work, one an interest in lower primary 



-108­

education and one in upper primary classes. They will maintain close contact
 

with the Ministries of Education, the East African Council of Education and
 

other organizations doing related work. 

The educators will work together in the four countries, but would have 

separate areas of responsibility. Co-operating with Ministry officials and 

educators they would assist each other at leadership courses for tutors and 

local supervisors which will be held in all four countries and will have 

mixed national participation.
 

Location
 

The educators would be located at:
 

(a) 	The Ministry of Education in Botswana
 
(b) 	The Ministry of Education ini Lesotho
 
(c) 	The Itistitute of Education, University of Nalawi 
(d) 	Ministry of Education, Swaziland
 

(e) 	The University of Botswana, Lesotho, Swaziland (Co-ordinator)
 

Although situated at these locations the educators would not undertake 

teaching loads or assume normal administrative responsibilites. Their
 

work would be aimed directly and exclusively towards teacher training college
 

tutors at their colleges and local supervisors.
 

Expected Date of Appointment
 

If the program is funded in January 1970, the five educators could take 

up their appointment in July/August 1970.
 

A. Introduction of Modern Mathematics Courses into Trainin Collees 

It is estimated that more than one hundred tutors and one hundred local
 

supervisors and headmasters will require in-service courses.
 

Three main activities are proposea:
 

(a) 	The mathematical re-education of tutors, supervisors and headmasters 
thzough a continuing series of in-service courses linked by 
correspondenze courses, and the provision of continuing
 
assistance to college tutors as the new courses are introduced; 
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(b) 	 The preparation of a new training college syllabus iI
 

mathematics and the publication of an adapted tcxtbcok
 
which 	 would be t ed with the new sy lahus; 

(c) The provision of films and audio aids, such as tapes, 
for use in pre-service and in-service courses.
 

(a)' 	 The mathematical re-education of college tutors would be the main 

task 	of the mathematical educators. Each educator would be expected to:
 

(i) 	 Subdivide his area of responsibility io that over a period 
of five years, extended visits of one or two weeks duration 
are made to each college to assist the tutor in introducing
 

the new courses3 into the college;
 

(ii) 	 On the basis of this subdivision and ':ime schedule, visit 
colleges in his area and get to know the tutors, their 
students and the conditions under which they work; 

(iii) Organize and take part in in-servci , institutes for tutors 
from his own area and assist in institutes organized by 

his colleagues; 

(iv) 	 During and following the institute, workiitg in co-operation
 
with his colleagues, maiatain contact with tne tutors through 
correspondence and correspondence courses and visit when 
necessary and possible;
 

(v) 	 During college visits maintain supervisory contact with district 

education officers, section heads and selected headmasters 
who have bee-n involved in the leadershi in-service courses 
and the correspondence courses. 

(vi) 	 In consultation with Ministry officials, undertake work in 
testing or audio-visual aids. 

It is 	 ,.-lear from the foregoing that the Ministries must be prepared to release 

tutors and staff to attend the coursLs. However, one would expect that 

the courses would be held during vacations. It is also clear that the 

educators must maintain close contact with inistries, keep them informed 

about plans and the development of the work, and respond to their
 

needs 	 in so far as they are related to the terms of their appointment. Close 

contact must also be made with other organizations involved in this educational 

area, 	e.g. other international programs involved in teacher education, local
 



and expatriate audio-visual groups and the local examin'ation section.
 

(b) 	Preparation of a New Syllabus: Although it seem, unlikely that all 

tha~t ............r.....four-countries,-wil~l- wish ito-have identical syllabusesl) iit. is, possible 

in view of the sti~ucture of mathematics itself and the common needs of primary 

school'mathematics, the syllabuses will be very similar. Thus, a common 

textbook should meet needs which vary only slightly. 

Plan of action: A meeting of representatives of ;the four countries
 

is necessary. This meeting would be organized as a writing workshop which
 

would 	not only outline the syllabuses but also begin the preparation of
 

a new text to assist the tutors to introduce the new syllabuses. The 	workshop
 

would undertake the following tasks:
 

(i) 	Prepare outlines of syllabuses which would introduce modern
 

mathematics into the colleges and improve teaching approaches.
 

(ii) 	 Examine existing teacher training texts to identify items 

which could be adopted or adapted to satisfy the needs. of the 

new syllabus. In particular, it is recommended that the 

writing group should examine the Basid Concepts (4 volumes) 

of the Entebbe Series and the Wisconsin/Northern Nigeria 

adaptation of these texts, the Handbook for Primary Teachers
 

(Entebbe Series) and the Tutors' Sourcebook presently under
 

preparation for 'the Entebbe Series.
 

(iii) Undertake such adaptation or rewriting as is found necessary 
after the identification of needed topics. It was thought
 

that 	this task will be mainly one of selection and that not
 

much 	rewriting would be required.
 

The 	five mathematics educators, working with two representatives
 

from 	each country and one represenative of the African Mathematics
 

Program, should be able to complete this preliminary work in a
 

six-week workshop. A full time editor could then prepare the test for
 

publication. Such a workshop could take place in July/August 1970. 

(c) 	 Provision of Audio-visual Aids: One of the mathematical educators 

will have a main responsibility in this area. It is expected that he 	will 

review audio-visual aids already existing in Africa and in other countries,
 

, / .* 	 . . ,* - . : . 



assess their suitability and make suggestions concerning their procurement.
 

Experience indicates that in addition toany aids obtained from non-African
 

sources there is a great need for visual and audio aids prepared specially
 

for African tutors. Such aids should show African children and schools and
 

b~e a~himd at t-utors and students and the educational background fraim which 

they 	have come. In other words - and especially with regard to films ­

aids 	to which they themselves can relate and which reflect both the African
 

scene 	and African educational conditions.
 

The three ,ilms of the African Mathematics Program already produced
 

and 	the tapes presently in production are the initial efforts to meet these
 

conditions. Early reports from tutors on the use of these aids have been very 

good 	and have included strong requests for mare. The heavy cost of film
 

making is appreciated but as there is a demand from many countries, it is
 

hoped that different regions can combine to satisfy this need. The existing
 

films 	and tapes are available at reasonable cost.
 

Action Proposed: If mathematics programs are set up in two or more
 

regions, a meeting should be convened to consider jcint funding for the
 

production of more films similar to those proposed by the Ghana Film Industry
 

Corporation in association with the African Mathematics Program.
 

C. 	Development of a New Primary Course
 

The Entebbe Primary Series has proved useful as a means of initiating
 

curriculum reform at primary level. it is expected that the general
 

mathematical development of the Entebbe Primary Series will still be the base
 

of the new work and that some three or four workshops will be necessary before
 

this 	task is completed.
 



The par ians invol in h. wo oul cude:
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(i) A mathematician who is fully aware of the mathematical 
of the work being reviewed. 

On ftemteaiin h epdt plan and write 
... the Entebbe Primary series would satisfy this condition 

most adequately. 

* .implication 

(ii) 	 People with experience of primary school mathematics.
 

Each country will be expected to send two senior people, 
with authority, and with this necessary experience.
 

(i'ii) 	 People with experience in writing primary school texts.
 

Each country will be expected to send two people. Former
 

participants in the African Mathematics Program's Primary
 

Writing Group or people who have themselves produced commercial
 

texts would be most suitable. It is probable that the three
 

southern African states will find it difficult to find such people.
 

By careful selection and a properly run workshop, those attending
 

may require some experience in text preparation.
 

D. The Publication, of a Common Secondary Text
 

The four countries are interested in the review of the existing
 

secondary materials and the exchange of views on the experience gained
 

in teaching these materials in the classroom. All four countries are deoply
 

interested in developing a course and materials for a subsidiary mathematics
 

course at A level for students in biology, chemistry, social science, etc.
 

It is 	proposed that these tasks be undertaken in collaboration with the 

East Africa Region. With regard to the proposed subsidiary mathematics course,
 

prior 	to the first workshop papers will be submitted from people in various
 

disciplines to identify the necessary mathematical background for someone
 

entering a university study in the discipline. These papers will be the core
 

papers 	for the development of the new course.
 

Southern African Participants in East African Secondary Workshop
 

(i) Twp aniversity mathematicians
 

(1i)-	 Two secondary teachers from each country, who have had experience
 

teaching the new'texts.
 



workshops. In the second and third years participants would include sufficie-nt 

peaple from other disciplines to complete the Subsidiary Mathenatics Cour_ ,,. 

Publication Arrangements 

An important inhibiting factor operating against curriculum re Lori is 

the heavy cost of supplying schools and teachers with new textbooks,. 

When the changes are introduced gradually, only small printings of the 

new texts are necessary and the unit cost becomes very lieavy. On the othier 

hand., when, as in a structured subject like matheni-atics, changt2,s 2 .u t he 

made over large areas so that children transferring from school to !;cliool do 

not suffer, there are immediate heavy e.xpeali tures which the ctuCitr fiid 

difficult to meet. The countries are willing to incur somce ex-per di tur,. but 

low budgets cannot meet the extraordinary ex penditures involved. So;:e! n1,t, ans 

must be sought to make new textual materials available at an acceptable 

price.
 

The printing facility being developed by UNESCO at Yoand6 in the Cameroons 

is well suited to solve this difficulty. This malti-national effort, involvind 

technicians appointed and supported by an international agency, and gifts 

of paper ana machinery, should not only keep down costs of books, but the 

facility is also particularly suited to assist in the publication of texts 

for a multi-national program such as is being suggested for Ghana, Liberia 

and Sierra Leone.
 

The use of the Yoand facility was discussed at the Roma meLting and it 

was agreed that if these presses are used and costs are reduced as expected, 

the countries would be able to absorb the expected additional expenditures 

arising from the publication and distribution oU the texts prepared at the 

Workshop.. 
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Continuin Research
 

The tutor education program and the proposed publications will not 

provide any final answer to mathematics in the region. There is a continuing
 

need for research and for investigation of better methods of teaching 

mather.utics and identifying the most suitable mathematics for the countries 

involved. A nece.ssary part of any regional program in mathematics must be 

the development of a research facility which will evaluate ex:isting prograims 

and will be concerned constantly with the development of a mathematics 

education, which is flexible and which will respond to the changing needs of 

such developing countries. 

The mathematics educators will be expected to interest the!:,selves in 

setting up such a facility and co-operate with local personnel who are 

appointed to undurtake this work. Ehe mathei.atics educator with special 

interest in testing will have some respcnsibility in this matter. In this 

connection, it is anticipated that during the period of this program special 

funds will be needed to assist in the creation of a mathematics section fcr 

a regional curriculum research center. 
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Malawi 

Commitment to I lementation of Mathematical Curricula Reform
 

Commitment: 
 The Ministry has decided to introduce modern mathematics
 
into all school classes and colleges. At Primary level this may mean
 
a diluted version of the Entebbe texts with a fair amount of traditional
 
material still ,remaining. Plans to gear Teacher Training Colleges to deal with
 
thechangesare presen tly beingconsidered. -These .decisions.were-discssied.........
at al,,.meeting attended by the Chief and Assistant Chief Education Officers, 
a Ministry official and two representatives of the African 'Mathematics Plrogram. 

Involvement: By 1968 forty-six Primary classes were using the Entebbe 
texts
 
in a tightly controlled experiment., All eleven training colleges are using

the Entebbe Teacher Training Texts. At Secondary level consideration is
 
being givein to the introduction of materials from the Schools Mathematics
 
Project.
 

Personnel: A Ministry official is responsible for supervising the experiments

and organizing Teacher Training Institutes. Two Malawians have assisted in
 
preparing the experimental materials. Six tutors and teachers took part in
 
the ABC Institute.
 

Institutes: Seven Teacher Training Institutes have been given to prepare

teachers and 
tutors to deal with the new materials.
 

Co-operation: Two mathematicians from the new University of Malawi have
 
assisted in working with the Malawi participants in the ABC Institute.
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Botswana, Lesotho, Swaziland
 

Commitment to Implementation of Nathematical Curricula Reform
 

. Since 1965 there has been a steady stream of official letters from the
 

three countries, expressing interest in the African Mathematics Program and
 

requesting participation. There have also been many letters from the University
 

-ofBotswana-,Lesotho- and Swaziland andrequests fromteacher-training colleges,...
 

schools and individuals for copies of the Entebbe texts. The program, because
 

of the terms of its contract, was unable to satisfy these requcsts in full, but
 

inspection copies were despatched.
 

The following copies of letters are official requests from Ministries 

asking for participation in the program.
 

Pef'.: D,,'.O. 53(5)B
 

Department of Education,
j.oCo Box 39, 
/iABAIT, Svia l .and. 

-2ndDflD/Nl! 	 ?obruary, 19'7. 

Mr. Hugh P. Bradley, 
Educati.onal Services Incorporated,
 
55 Chapel Street,
 
Newton, iPass. 02158,
 
U.S.A.
 

Dear 1r. Bradley,
 

It is the desire of this Gover=zwent that I write to you requesting 
our participation in the African Education Program of Educaticnal Services 
Incorporated. I am ignorant of the details of such participation, but I have 
been promted to write to you after conversations with Professor John Turner 
who takes a great interost in Swaziland!s educational problems and who is aware 
of our urgent needs in the fields of mathematics and science teachin-.
 

It was with reg;ret that I had to withdraw the candidature of 
1 r. A.T. ilabedi for the course in Nairobi la.nt year for reasons beyond mr 
control. It is i y sincere hope thati we shall be able to send two people to 
participate in your training schenie startin- in T.airobi this year. 

I would be delighted to receive particulars from you about participl-tic­
in youzrogram, and about the 1*airobi'course. 

Yours sincerely, 

::c"":
 

D.R. 	 DAY 
C0DI1COEDUCATI1, 

21 }i;: A 



-117­

SS.31 GKTC/KGS EDUCATION DEPARTMENT, 

PRIVATE BAG 5, 

RECEIVED
DATE ,,2 -._ 

G A B E RO N E S. 
Botswana. 

H.P. p. 15th February, 1967. 

Hugh Bradley, Esq.,
 
African Education Program,
 
Educational Services Incorporated, 
55 Chapel Street, 
N E WT 0 N. 
MASSCHUSSFLTTES .02158 

Dear Sir, 

Professor John Turner of the University of Botswana Lesotho and 
Swaziland has informed us that the USAID has at last indicated that if 
Botswana were to ask for participation in your African Education Program 
such a request would be likely to be approved. We are most grateful to 
U.SID. for this change of heart and to ESI for all the assistance it has 
given us in the past. 

I, therefore, make a formal application for participation in 
the African Education Program and for ESI assistance in any available form 
such as personnel to run courses for teachers or experimental material. 

I look forward to hearing from you and shall be happy to arswer 
any questions you may wish to ask regarding this application. 

Yours faithfully, 

for: DIRECTOR OF EDUCATION. 



LESOTHO
 
TELEPHONE I Maeru 21445 MINISTRY OF EDUCATION, 

TELEGRAMS : Education, Maaeru P.0. BOX 47, 

All oommaincatlon to bo MASERU.
 
eddreomai to Ute P&remerit secretLry. ; -D
 

","V :75February 23, 1967.
 
Ou 1/iLS/~~
tt " .Yo ourr........ 


I.r. hughBrrtdley,
 
Educitifn-l Servi cos Incorporated,
 
5: -h-jpel Street,
 
Newton,
 
1n1ass. 021 58.
 

Sir,
 
PtITCI' Iii : "7:'. AF'RiCA EDUCATbIN 

'ROGR. .' '; 07,' ESI 

Professor Turner, !ivecFor of the U .B.L.S. School 

of' Edu,.:ttion, has informea me of the possibility of our 

participat.nfl in your prc;hram;.ie, and my 1.1inister approves 
oC our doiun" so if thia cmin be arranged. 

2. As a result, the Lesotio inistry of Economic Deve­
lopment has been asked to send an application to ESI. 

3. As irofessoi Turner says, we shll need all the help 
we can ;:et in introducin- our reviscd primary syllabus and 
improving: the teachinjr of science and mathematics. 

4. The purpose of my letter is both to indicate that 

this government will. be gretting in touch with your organi­
sation, and ro say that the ,:inistry associates itself with 
the efforts made by Professor Turner and his colleagues to 
help our schools, not only to modernize their methods, but 
to obtain materials which will make tl-is possible. 

I am, Sr, 
s faitlhfully, 

_-___._____,]_~ S -.1.' f~YF©0 ED- -TION. 

Copy : Professor Turner, U.B.L..oa. 

http:U.B.L..oa
http:prc;hram;.ie
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AFRICAN EDUCATION PROGRAM 
MATHEMATICS STEERING COMMITTEE 

Chairman
 
Profv, sor V.T..Marth, 

.lassac']hust-tts Iistitite of Technology 
(mbridge, ..Massachusetts
 

)r. l\a ..\liibi ka 

Aluai(li 1vll3U1li-irsitv 

Zaria, Nigei'ia 


Mr. j.alts IL.Ahldrich 

ltduatioli I)evloprment Center 

Newton. Nlassaclusetts 


Proftssor CI~d GIIIC. IhtLl( 
Stanford [1) 'j!ivlsit(I" 

Stanford, Calfifoiii:i 


Professor David II. lhickvell 

Universit 'of (aliforlia 

Berkle," (Califonia 


M r. ill.lh1).lradlev 
Education l)ervehloprnnt Center 

Newton,Massachsetts 


Proftssor lRolt B. l)avis 

SN li(ulse 1',liversitv 

Sy'racust, Ne-% York 


P rof sso r-I ho vrt1).IOi hk ol t h 

(Cailo'uii lIstitute of Technology 

Pasaden a, (Clifornia 


lProftessor IRov Diljbisch 


Uliversitv"of \\ashington
S ea thi, \ 'a nsh i l j g to l, 

)r. Jack S. (.oldstein 

Brandeis University 

Waltham assalusetts 


Pro fe ssor V i n e t H ag 
Franklinand .M rshall CollegeLancaste, PennsylhvaniaStfl-

Professor Clarence-llardgrove 
Northern Illinois University 

l)eKalb, Illinois 


Professor Shiih v lill 
Uni\'(rsitv\ of Missouiri at Kansas City 
Kansas (it, Nlissoiuri 

Dr. I). K. \,bIiw-jacksoni 
Unii'-rsity of Stience and Technology 
Kumasi, Ghana 

Professor Peteyr A. Lappan 
Michigan State tTIIiversity 
iEast
Lansing. Michigan 

Mr.Christopher Modii 
\\est Africal Examinations Council 
Yabl,Lagos, Nigeria 

Mr. 'aul F.Niganhi
 
Makere t' ivvixrsitv College
 
Kampali, Uiganla
 

Mr. IohI 0. ( )velese 
UIiversitv oi Ibadfh
 
IIadllo.. iceilL
 

lProessor I)avid A. lagre 
L'Ujvcrsitv of Illi~ois, (hicago Circle 
(:hica('i, llinois 

Proh ,ssorI,.I. l,.Itis
 
U,,ivi-sitv of \',mth ( .arolina
 
C(hlwl luill, North Carolina
 

Prohkssor . l'hivthialh 

'lu\t' sitv ( ohe
 
I s ,a ll 'liz a
 

P l tl,ss,,,\ \ 'Ilt ,rI',ll\ 'l 

lBr.khk (,h
 
hIh'.\lII.,NIS "ioik
 

P'rolts.. .l..,I,.1-1 '.llm
 

'i l1I'ik ,Ii(Id 
hl .l i , , '
 

Prohc.or I)oII;Id l.Hichiond
 
lirofessr1I'i tilus
 

(lh I\V
\Villiamlsto\%1 N,,.\lsa~chust~ts 

P of ss orPit i k S up p c 
Stnlflord I v'oiitv 
Stanford, \,ri,Clifornilt 

l)r. ()ns crisara Ukjc 
1N 'tirtof Ni,,viak 
Nsukka, EIast'r Nigeria 

Mr.SIf'I)I.,h
\\lhitf,
)
Milniid .Shlo FIundation
 

New York C(it,
 

)r. AXs.agia \\'illiams
 
Ulli'isit lf Sih''rl Irine
 
lF'utlomyi, Sieirl- La'onie 

l)r. G race Ahi,Williams 
Uniiversitv of La os
 
Lagos, Nigeria
 

Mr. Yohaminis Menkir Professor Jerrhld 8. Yacharias 
llaile Selassie I University Massachusetts lostitute of Technology
Addis Ahaba, Ethiopia Carnloidge, fassmelihisetts 

http:Prohc.or

