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AFRICAN MATHEMATICS PROGRAM

Final Report

The African Mathematics Program was
initially funded on June 12, 1961 and
activities in Africa ceased on December
31, 1970. Dburing this period, the Pro-
gram held workshops for production of
materials, published and Jdistributed
textbooks which were given classroom
trials, and teacher training institutes
were held te prepare teachers to use the
books in these classrcom trials. The
main funds of the Program have been ob-
tained from USAID under Contract res/21
and csd/1567 to the amounts of $1,823,012
$1,034,2806 respectivelv. Three additional
grants of 520,000, $25,000, and $372,000
were given by Ford “oundation to assist
in the costs of the first workshop and
the publication of its materials, and a plan-
ning meeting for the development of a lead-
ership training project (the ABC Institute).

TNTROLUCTION

The January 1970 report was a detailed description of all the activi-
ties of the Program held to that date. In the report, a full description
was given on the participation in the workshops, materials which were pro-
duced, the number of publications and the distribution of those publica-
tions and the extent of the classroom trials, the number of institutes
and the participation in the institutes preparing teachers to use the books
cxperlimentally. A final supplement to this detailed report was presented

in October 1970. This present report will not go over this ground again,



It will take a broader view of the Program and will describe what early
decisions were made by the Steering Committee based on their edncational
thinking and their estimates of the needs of African mathematics at that
time. Decisions forced on the Program under pressure of African educa-
tors will also be described. The report will consider how these early
decisions affected the operation of the Program throughout the whole
period.

The development and maintenance of working relationships with
African Ministries of Education will be discussed. Consideration will
also be given to our own evaluation of our activities, our successes
and partial successes and failures, the evaluation of others and the

impact of the Program in Africa as we see it.

BACKGROUND OF THE PROGRAM

The aims of the Program were based on our knowledge of the state of
Africaa mathematics at the time of the initiation. This knowledge came
partly from the discussions with African educators at the Endicott House
Conference in 1961 and knowledge of Africa from personnel within the Pro-
gram. The aims were later redefined as a result of discussions with Af-
rican participants at the first workshop in 1962,

At that time traditional mathematics was being taught in all of the
African countries. At secondary level most of this teaching was under-
taken by expatriate teachcrs. Primary education on the other hand had
been almost completely Africanized except for primary teacher training.
1n many places up to 50 percent of the African primary school teachers
were untrained, Many of these untrained teachers had themselves only

received a primary education.



A large proportion of the remainder of the teachers in the primary schools
had a basic primary school education plus two or three years of teacher
training. The training had been based on traditional mathematics of a
most formal type in which they were encouraged to use a formal classroom
setup, a Socratic method of teaching. The measure of success was the
achievement of the students in formal internal or external examinations,

The vast changes in mathematics education which at that time were
already having impact in many of the developed countries had not yet
affected the African schools and indeed very few African mathematics
educators or teachers wcre aware that these changes were taklng place.
The control of mathematical educatiom policy was in the hands of small
mathematics committees or a local inspectorate, the members of which
seldom had experience in primary education or the developments in mathe-
matics education in the previous ten years. These people were mainly
either secondary school zeachers transferred into administrative posts
or expatriate teacher trainers, who had a good knowledg: of what actually
happened in the classrooms, but were seldom well-qualified mathematically
and who were imbued with a feeling for a traditional approach to mathema-
tics education.

Neither African mathematicians nor expatriate mathematicians from
universities were involved in setting mathematics educaticnal policy. In
most countries the mathematics courses at primary and secondary level
were set by the particular textbook which the ministry selected for use
in all schools. This was certainly so in all primary schools. At secondary
level, a choice of material was available but the choice was between two
or three very traditional texts which had been in existence for twenty

years or more and had been reissued in frequent 'new' editions.



The influence of foreign publishers on education was very great. Some-
times these publishers would obtain the recommendations of the mathematical
committees in the countries and make some attempt to satisfy what appeared
to be local needs. As mentioned previously, the members of these committees
were not always well-qualified mathematically. Sometimes representatives
of the publishing companies were able to get themselves nominated to posi-

tions on the decision-making committee.

AIMS

It was with an awareness of these conditions that the African Mathematics
Program developed its aims and made some of its early decisions.
The aims of the Program were:

1. To help African mathematics educators to become aware of the
development of mathenatics education in the U.S. and England;

2. To give them an opportunity of assessing the value of this new
education in an African context;

3. To help the African countries to develop an ability to make
such assessments;

4. To give Alrican mathematics educators experience in developing
curriculum muterials to be used on an experimental basis;

5. To encourage the active participation of children in the
learning process;

6. To involve African university mathematicians in school educa-
tion so that ministries would have the benefit of their exper-
ience and competence in making macthematical decisicns;

7. To give African mathematics education the benefit of the experi-
ence of U.S. mathematicians who had been 1nvolved in the develop-
ment of new curriculum in the U.S.



PROCESS

A. Workshogs

To achieve these aims, the Program had eight workshops which were
attended by 186 participants, 102 African and 84 American and others.
From these workshops textual material for a full primary school course
and two secondary school courses were prepared. In addition special
texts were prepared for teacher training colleges, for additional mathe-
matics courses at the O Level and for advanced mathematics courses at the
A Level. Sixty-seven volumes (31 student text and 36 teachers' guide)
were published and distributed. Approximately 515,000 of these books
have been distributed in Africa and to other countries, organizations and
individuals who have shown interest in the Program. Nearly 460,000 of

this total were sent to African Ministries of Education.

B. Classroom Trials

At the latest date of full detailed information, 1967, these materi-
als were being tried out in 3,400 classes. The trials were carried out
in all classes {rom grade 1 through grade 13 as well as in teacher train-
ing colleges.

C. Teacher Training Institutes

Seventy-three teacher training institutes were held to prepare teachers
for the use of the experimental texts. In all cases, these institutes were
organized by the African Ministries of Education. The staff of the insti-
tutes were Africans who had been involved in the Workshops or the ABC In-
stitute. They were assisted on most occasions by a visiting lecturer from
the U.S. who was made available through the Program.

A full detailed report of the workshops, book distribution and institutes

will be found in the January 1970 report.



EARLY DECISIONS

Some of the early decisions based on our understanding of African
needs affected:

A. Sending of African for overseas studies;

B, The use of expatriates;

C. The need for commitment by African Ministries of Education.

A. Overseas Study

At a very early date the Steering Committee decided that 1t was not
the responsibility of the Program to organize overseas study for African
mathematics educators. This decision was not made because it was felt in
general unwise for Africans to go overseas for such study. There were, how-
ever, other organizations already responsible for such selections and placing
of Africans in educational institutions abroad. It was our experience
that seldom would the returning students come back to the tasks for which
they were supposed to have been prepared. The need of African countries
for educated personnel in general, and mathematicians 1in particular, was
such that it seemed unlikely that within the period of the Program such
people would be available to carry on or assist in the work of the Program.
It was, therefore, decided that the Program would undertake "on-the-job"
training and try to ensure that there were sufficient numbers of people
trained in situ, so that the transfer and upgrading of some would not t.:-

sult in the collapse of activity.

B. Use of Expatriates

Even at that time, somc doubt had arisen about the value of putting ex-
patriates in positions of Program responsibility in African countries. Prior

expericnce seemed to indicate that the appointment of such people inhibited



the appointment of nacionals to assume positions of responsibility. This,
on many occasions, resulted in the collapse of programs on the departure of
the expatriate. Moreover, a major responsibility of the Program was to
identify competent people and to give them an opportunity to assume respon-

sibility under guildance which was not too close and authoritative.

C. Commitment

It was necessary that the African Ministries of Education should be
made to feel that this Program was not a foreign Program imposed upon them
but rather a Program which was theirs by choice, over which they had some
control and into which they had put some of their resources. Thus the
Program did not initiate any teacher training institutes. Thesc instltutes
were always organized by the local Ministries of Lducation because they
felt the need for training teachers to use the experimental texts. The
Program, on request, assisted the Ministries with partial funding of the
institutes and on most occasions by sending a visiting lecturer to assist
local personnel whom the Ministries had released to tea:h at the institutes.
Moreover, if they wished to participate in the Program, it was necessary
for the Ministries to releasc teaching staff during term time in order to

attend the workshops.



EFFECT OF DECISIONS

Development of African Leadership and Commitment

The implementation of these decisions occasioned some very obvious
results.,

1. In the Steering Committec.™ Very soon it was possible to add

African university mathematicians to the Steering Committee of the Program.

By the end of the Program all African university mathematicians who had been

involved in the Program for any reasonatle amount of time were members.
Their role in the Steering Committee became more and more directive as
the years went on. By 1966 when an executive committee was set up, the
membership consisted of three Americans and three Africans.

2. At the Workshops. The early workshops achieved two purposes.

In the first place they produced materials for the early grades at pri-

mary and secondary levels but they also served as "on-the~job" training

for Afrjcan mathematicians and teacher educators and teachers in the pre-
paration of such materiols. The African and non-African contributions in

the first two workshops were very carefully reviewed and reorganized by
American educators so that they could be produced in printed form. In the
succeeding workshops the Program reaped the benefits of this process. From
1965 onward the Africans took a growing part in the decision-making processes
of the workshops. Thus the chairman of the testing and evaluation group and
the chairman of the secondary writing group were Africans from 1966 onward.
African teachers and African personnel from institutes of education gradu-
ally assumed control of the small writing subcommittees of the primary writing
group and another African became more and more responsible for the teacher
training writing activities of the workshops. From 1966 onwards, an African

was co-vhairman of the total workshon.

*Appendix I. Lisr of Members of Steering and Executive Committee



3. At the Institutes. All teacher training institutes were initiated,

organized and mainly staffed by Africans who had been participants in the
workshops. It was noticeable by 1966, as their confidence and knowledge of
modern mathematics grew, the quality of lecturing and discussions in the
seminar groups became better and better. From 1966 onward some countries
occasionally held institutes without asking for the assistance of a visiting

lecturer.

4. ABC Institutes. In a furtler effort to develop African leader-

ship, the Program obtained funds from the Ford Foundation to develop what
became known as the ABC Leadership Training Program. The purposc of this
Project was to imprcve the mathematical background of the senior tutors

of training colleges, of the machematics administrators and of sclected
secondary school teachers and to give them the expericnce of working with
African mathematicians from universities so that there would be available
in each country a smuall core of people who would assist the workshop par-
ticipants in advising the Ministries of Education of mathematics education.
In addition, the ABC Institute provided these educators with a suitable
background to enable them to introduce modern mathematics courses into
their own colleges and to assist in the in-service training of other tutors

from training colleges ancu teachevs in service.

The outcome has been very satisfactory. Even during the training pro-
gram very favorable reports were being received about the accomplishments
of ABC participants at the teacher training institutes of the main program.*
Some of the participants are already involved in the decision-making proces-

ses of mathematics education in their respective country.

* Appendix II. Excerpt from Prof. Vincent Haag's Report
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The ABC Institute lasted two years during which time two 4-week sessions
and one 2-week session were held at the University College of Nairobi. In

addition to these residential sessions, there were two 10-month correspondence

courses. The residential sessions took place during school holidays, and
the correspendence courses during the academic year. This was, therefore,
a fairly intensive "on-the-job" training program. One hundrad participants
attended the institute and of these 40 attended all three sessions.

5. The Use of African Mathematicians and Teachers., The leadership

rele of African participants of the workshop increased each year. As in
the ABC Institute, an attempt was made at the workshops to give African
teachers and educators experience in working with African mathematicians
from universities. At the workshops secondary teachers, primary tcachers
and teacher trainers worked in small groups with the university mathemati-
cians producing units. At the ABC Institues, seminar groups werc organ-
ized on a national basis so that whenever possible, the local university
mathematician was meeting regularly with his fellow nationalists, discuss-
ing mathematics, discussing the needs of their government and considering
the teacher training reeds. These relationships were reinforced by the
Correspondence Course Program in which a university mathematician sent

out assignments, corrected assignments and sent comnents on assignments

to the people in his own area. The benefits of this approach are now
particularly obvious in the relationships between mathematicians and the
education authorities in Sicerra Leone, Ghana, hNigeria (Eastern Nigeria

and Lagos), Ethiopia and Tanzania.

6. In-country Usec ot Workshop Participants. Very early in the Program

some Ministries found it necussary to appuint a local person to supervise
the classroom trials of thc materials. These people, already devoted to
the Program by reuson of their participation in the workshops, very quickly

became the spearhead for the wider use cf the materials and for having curri-
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cular reform in mathematics implemented throughout the countries.

By 1966 the advisory role of workshop participants was being accepted
by some of the Ministries. Thus, the mathematics advisory committece of
Sierra Leone consisted entirely of former workshop participants. work-
shop participant in Liberia was in all occasions called to the Ministry to
discuss matters of school mathematics. In Ghana a workshop participant
was appointed to a Ministry position with a specific responsibility of
supervising and guiding the teachers in elementary trial classrooms. In

Western State of Nigeria a participant from the Unlversity of Ibadan assumed

the responsibility of supervising the classroom trials. Later when this per-
son was traasferred to the University of Lagos she assumed a similar respon-

sibility in lagos. Similarly, in Eastcern Nigerlia a participant from the

University of wigeria was respeasible for classroom trials. In kthiopia

the main pressure on the dinistry came from a participant from Haile Selassie 1
University. In Tanzania three participants, one inspector of schools and

two teachers became the key personnel for the full-scale implementation

which is now being carviced out. In Malawi the inspector of schools pracii-
cally on his own initiative made plans for classzoom trials and thie introduc-
tion of new matheratics into tne training colleges. In Zambia a USAID techni-
cal advisor who had been a participant at the workshop assisted an inspector

of schools wlio was responsible for the introduction of materials into the

classrooms and for a far-ranging program for the training of tutors of colleges.
In all these situations the knowledge of modern mathematics and the

assumption of responsibility was thus achieved by "oa-the-job" training.

7. Country Comnitment

After some initial ditficulty arising from misunderstandings, e.g.,
problems of communcation between Americans, British and Africans and dif-

ficulties of Amcricans working in educational systems which were British
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in origin, by the summer of 1963 all the participating countries were will-
ing to release staff for the classroom t.rials and recognized the need for
and initiated the necesary teacher training institutes. Approval was

glven for the expenditure of funds and for the use of personnel who 1in

some cases would have been used for other purposes. As the Program devel-

oped, with no additional pressure, some countries organized more than one
institute per year. 1In three cases long-term inservice training programs
lasting throughout the year were organized. In this last instance, the
Program itself was involved minimally and the activities were under the

control of workshop and/or ABC participants.
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OTHER DECISIONS AND THEIR EFFECT

A. Production of Texts

As a result of the meetings with African mathematicians and edu-
cators at Endicott liouse and Accra in 1961 and at the first workshop in
1962 some firm decisions were made which affected the Program throughout
its life. The most crucial of thesc decisions was the report of African
mathematicians that the curriculum reform materials already dev:loped in
the U.S. were not suitable fo. immediate implementation in Africa and
that it would be necessary to prepare textual materials especially for
Africa. This decision led directly to the first workshop at Entebbe, Ug-
anda 1in 1962 and directed the Program into a tremendous effort in produc-
ing the kntebbe Mathematics Series, a total of 67 volumes. in respond-
ing to this opinion the Program took its first step, which was continued
throughout the Program, of listening to what Africans felt were African
needs and trying to satisfy those needs with an awareuess of the special

conditions which existed in Africa.

B. Selection and Use of Workshop Participants

It was realized that the school texts could only be well prepared 1if
African school personnel such as teachers, school administrators, teacher
trainers and, of course, children were involved in the development of the
materials. On the other hand, it was clear that there did not exist in
Africa at that time sufficient experience in curriculum reform personnel
to enable them to do the task unaided. Thus, participation in the first

workshop included experienced mathematics educators from the U.S. and a
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full representation of appropriate African educators. Even during the
period of the first workshop preliminary materials were tried out in local
classes. In accordance with purposes previously stated, writing groups
were organized with a proper balance of American and African mathematicians

and teachers.

C. Initiation of Formal Classroom Trials

During this first vorkshop a decision was made, under very strong pressure
from African participants, that the classroom trials of the materials pro-
duced should be initiated on a fairly wide scale five months after the
completion of the workshop. This particular decision gave risc to publi-
cation and distribution problems which lasted throughout the whole Program.
Normal delays 1in publication, dock strikes and other difficulties of dis-
tribution made it extremely difficult to supply these initial trial classes
each year with new materials as they moved up through the school. Moreover
the pressure to produce a set of new materials for a full year each year
made it very difficult to consider objectively the need for revisiouns on
books already produced. There was neither money nor the time nor the per-
sonnel available to undertake both tasks efficieni r. Moreover, teacher

training institutes and some form of evaluation proce Jre became necessar
g P y

although the Program was not at that time financed or prepared for such
activities. Nevertheless, a considerable amount of revision was under-
taken. Two volumes of basic Concepts of Mathematics, the first of three

years of secondary texts, and the Primary One texts were revised.
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D, Substance and Methods

The level of ability of African primary teachers and the extent of t
their basic education made necessary a careful study of the competence
with which they were likely to deal with the new modern mathematics texts.
Discussions at the first workshop made it clear that it would be necessary
to devote a considerable amount of time to preparing Teachers' Guides which
would have a heavy emphasis on the mathematical content of the primary school
texts. Thus in most of the volumes produced the Teachers' Guides tend to
be larger than the Pupil's Texts. Indeed, one of the main tasks of the
Program has been to build up the mathematical ability of the teachers in-
volved in the experimental program. Attention was also given to the intro-
duction of good activity methods which involve the children in the learning
process. The insecurity arising from the need to deal with new mattesr through
activity and methods which were alsv new, was a matter of concern to the
teachers and program. 1Initially the teachers tended to be more concerned
with the substance than with the approach but as they began to master the
mathematics, changes in the teaching approach gradually became evident.
E. Copyright

The U.S. Government policy on copyright necessitated putting the tex-
tual materials developed in the public domain. This situation while satis-

factory in some respects has affected the Program adversely in other respects.

The Program has never felt that it was producing a definitive text for
use in all Africans schools in all countries. The texts were considered
as a means whereby African ministries of education could observe the suit-

ability of the material for their countries and ability of their teachers to
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teach this material. It was expected that at some later date the countries
themselves, partly as a resuli of the training given throughout the Program,
would be able to make the necessary changes in the original materials and
produce their own texts. As the books were in the public domain it was
possible for the African ministries to use the texts in the original form
or adapt and change to the extent that they and their advisors thought ~d-
visable.

On the other hand when the African ministries began to observe the
cffect of the new materials and demand the introduction of the materials
into more and more classes, the Program was unable oo supply the uecessary
texts, By contractual agreement onlv 30 class cets could be issued at any
grade level in auy one country. To permit ar expansion of the use of the
materials, it was ne/essary for a commercial publisher to undertake reprint-
ings. As no one publisher could claim copyright on tiie materials, noue was

willing to undertake this <ask.



-17-

RELATIONS WITH AFRTCAN MINISTRIES AND THEIR PERSONNEL

A. Problenms

As might be expected, the Piogram found a wide range of Interest in
the African ministries about mathematics and possible changes in mathematics.
In some ministries wheve there existed an adninistratoc «ith a strong
nathematical hackeround, there was seldom any difficuity in obtalning full
cooperation with the Program. In other cases a considerablie amount of
groundwork had to be laid.

Moreover, when the Program started, some of the countries involved
had not yet achieved independence and senior positions in the ministrics
were still held by cupatriates. In a few cases this gave rise to some
difficulties, as people who had been involved in setting up existing
mathematical programs found these programs under attack from a proup of
people whom they knew nothing about and who were advocating a type of
mathematics which was not known to them. 1In all cases these difficulties
were overcome at least to the extent of the senior officials permitting
country involvement in the Program.

A third problem which continued throughout the Program was the
constant changing of senior administrative personnel in the ministries.
There were occasions when decisions and cooperatica which were achieved
in one year were threatened by the new official who was not aware of the
objectives of the Program.

B. Building up Papport with African Ministries of Education

The good rapport with sinistries which was finally achieved was

obtained through many mcans.
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Possibly the most significant activity which won the Program's support
in Africa was the six weeks' meeting held at Endicott House in Dedham, Mas-
sachusetts in 1961. This meeting was attended by 51 people of whom 16 were
African ministry officlals and educators. As a result of this meeting,
right from the beginuing the Program had contacts in senior positions in
many African countries. These Africans had already struck up friendly

relationships with peeple connccted with EDC, and in particular with

Protessor J. Zacharias, Vice President of EDC, and Professor W.T. Martin,
at that time Chairman of the Mathematics Department at the Massachusetts
Institute of Technology. The activities of Professor Zacharias and
Professor Martin at indicott House and at the Accra and Ibadan meetings
and in their carly travels in Africa did much to create the good feelings
which continued throughout the period of the Program.

G. The Stecring Committee

The Program benefited yreatly in Africa from the strength of the
Steering Committee which initially nad representation from all the main
curriculum deveiopment proprams in the U.S. This strength was increased
by the participation of other mathematicians with international reputatione.
Two members of the tcademy of National Sciences and other well known U.S.
authors of mathematicial papers and texts have assisted in the preparation of
the Entebbe texts. With only one or two exceptions, the Steering Committee
Members participated fully in the Program activities, at workshops, at teacher
training institutes or visiting classes. Thus they had close contact with

African teachers and its members had a real knowledge of classroom needs
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and African aspirations. At quite an early date the Steering Committee was
reinforced by the inclusion of African mathematicians who through their
personal contacts in their local ministries made access to the ministries
easy. 'The African Governments recognized and respected the strength of

educational and mathematical knowledge represented in the Steering Committee.

D. Other Considerations

The Program also benefited greatly from EDC's reputation in the educa-
tional world. It was known as an activist group which was bringing about
significant changes in educational thinking in the U.S. in mathematics,

science and social studies. The personnel in the African Mathematics Program

also had this wide interest in general education. During visits to
ministries not only mathematics was discussed but also problems of
curriculum development in other subjects which were of interest in
Africa. Thus the personncl of the African Mathematics Program did
much to bring about the initiation of the African Primary Scierce
Program and the African Social Studies Program,

E. Participants' Enthusiasm

The rather unexpected enthusiasm which many participants, work-
ing at different levels in education, developed for the Program, created
in the countries a small core of devotees who were always available to
assist in supervising the work of the Program and also in reporting well
of its activities to the senior officials in the ministries. As mentioned
earlier the participation of university mathematicians in the Steering
Committee and also as members of workshops and institutes did much to add

to the local prestige of the Program.
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F. Visits and Correspondence

The regular wisits of the Chairman and Director of the Program to all
the ministries involved, soon built up a very good relationship not only
with the very senior officials in the ministries but also with those deeply
involved in mathematics education. In a Program lasting for several years
it is necessary to make contact at many levels to ensure that if personnel
are transferred there still will be available people, respected locally, to
support the Prcgram. These visits were supported by a voluminous corres-
pondence with many Africans in many countries. The visits and correspondence
resulted in the building up of very real friendships not only by the Americans
and Africans involved in the Program, but also between Africans from various
countries. There developed a "Pan-African'" feeling for the value of the
work being done within the Program. Evidence of this was international
cooperation in Zambia and Malawi, which in 1965 ran a joint teacher
training institute. This was certainly the first occasion in which a joint
education effort was made and to the best of our knowledge, the only
occasion., Similarly, Sierra Leone and Liberia ran joint institutes in 1964~
65 and in 1966 Ghanaian experimental teachers attended a Liberian institute

to act as demonstration teachers.
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EVALUATION

The work of the Program has undergone a continuing evaluation by the
Steering Committee and an additional objectlve evaluation was undertaken by
the National Science Foundation Committee on International Cooperation in
Mathematics Education, at the request of USAID/Washington.

A. Program's Own Evaluation

The Program's own cvaluation was obtained by four methods:

1. Reports from Africa by African supervisors of the
experimental classes;

2, Tests;

3. Completion of evaluation questionaires by African
teachers using the materials:

4, Visits of members of the Steering Committee and
U.S. teacher training institute lecturers to

African classes.

1. Supervisors' Reports

In all countries the experimental classes were supervised by

Africans. This supervision was undertaken by Ministry personnel, some of

whom were participants at the workshops, and by African university
mathematicians, who were involved either as Steering Committee members or
as workshop participants. These supervisors, in the first place, reported

to their miv.istries ou the suitability of the materials and the ability of
the teachers to use the materials. They were also required to report on
the classroom experiments at the opening sessions of the workshops. In one
country this local supervision was guided by the ministry's Mathematics

Advisory Committee; in another the supervision was controlled by a Curriculum
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Development Center; and in a third an African unlversity mathematician with
j00od relations within the ministry was responsible. In other cases the
supervision was directly undertaken by the ministry through its officers.

The feedback from local supervisors was generally very favorable. There
was some minor criticiem of the Secondary One and Two volumes, and a more
general criticism that the Entebbe Five Year Secondary Course could not easily
be uced In countries which had a Four Year Course and a severe criticism of
the Entebbe Secondary Three Geometry. While the Steering Committee did not
fully agree with this latter criticism, the Program reacted positively to

deal with all three items.

2. Tests

Once of the main activities of the workshops was the creation of

tests by a specific tesiving writing group. These tests were intended to
assess the efficacy ol the materials in achieving its mathematical aims.
Some of the tests developed, Secondary One and Primary Three, were compara-
tive tests and were intended to measure the relative mathematical ability
of children who were following the Entebbe course or some other course.
Most tests were pretested in two or three countries by the African supervi-
sors. At a later workshop the testing writing group, which for most of
the Program was under African chairmanship, reviewed the pretest results
and prepared finished tests. The Testing Group also developed specimen
examinatiouns for the African Primary Learning Certificates and for the '0!'
Level and '"A' Level examinations at Socondary Level.

Master copies of thesc tests and specimen examinations, twenty-three
in all, for classes Stawusard (11 through Form V were dispatched to parti-
cipating Ministries of Kducation and others with responsibilities for test-

ing. Sets of the tests have also been sent to people inside and outside
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Africa who are involved in testing work and who have expressed interest. It
is of interest that in two cases, due to local administrative forgetfulness,
students who had followed an Entebbe course were required to take external
local traditional exams at Primary level. It was very encouraging to the
Program and satisfying to the local Ministries that -in both these cases,
although their additional knowledge of modern mathematics was not tested,
the students who had followed the Entebbe course tended to do much better

on the traditional exam than did the average examinee,

3. Evaluation Forns

Included in cach Teacher's Guide there was a detailed evaluation

form which requested specific information regarding the suitability of
units within the text and asked for candid criticisms and suggestions for
improvement. The Program was no more fortunate than other programs of

this sort in obtaining full and detailed replies to these evaluation forms.
Nearly 960 were returned. With very few exceptions the comments were either

favorable or noncommittal.

4. Visitors' Reports

Whenever possible, the United States Steering Committee members
and visiting lecturers to institutes, prior to the workshop, and before
and after the institutes took the opportunity to visit classes using the
Entebbe materials. The reports on these visits and their discussions with
teachers added to the overall knowledge about the use of the materials in
the classroom,

As a result of these various forms of evaluation, the need for improve-
ment, change and revision in some of the preliminary editions was recognized.

The revisions included Lasic Concepts, Volumes 1 and 2, Primary One and th:
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preparation of a new secondary series known as the 'C' course. This 'C'
course was suitable for a four-year secondary program wh:.ch operated in
some of the participating countries and included changes 1n textual materials
resulting from observations, comments and criticisms of the original five-
yeadr series.

It was the intention of the Program to undertake a final evaluation
of the use of the texts in 1969 through 1971 and to make final recommenda-
fions for alterations in presentation and revisions. This plan was pre-
sented to USAID/Washington in the progress projection of 1966. Suggestions
for a separate evaluation provosal was presented to USAID/Washington in
1966-67. Due to the early conclusion of the research and development as-
pects of the program and the non-availability of funds, neither of these
plans were implemented.

. Objective Evaluation - National Science Foundation Committez on
International Cooperation in Mathematics Education

At the request of USAID, another evaluation was undertaken by the
National Science Foundation Committee on International Cooperation in
Mathematics Education, independent of the Program. This evaluation as-
sessed the quality of mathematics and content of the texts, the operations
of the Program in Africa and the reactions of the African government to

these operations,

The report in general was most favorable but did identify some areas
in which the Program and USAID were criticized. The texts were considered
to be of a very high order. Criticism was made of the rather sudden way
iA which The Research and Develojment Program was terminated, so that some
of the African Ministries of Education felt that they had been ignored and

left withiout further assistance to implement what they considered the satis-




factory results of the research phase. Criticism was also made of the in-
volvement of African participants in the evaluation and of the failure to
involve Africans in the rcvision process. Seveare criticism was leveled at
the Program for its failure to ensure that African schools recelved text-
books as they were needed. On the other hand, the report gave great pralse
for the impact of the Program on Africa schools, educators and Ministries
and on the enthusiasm which had been built up in Africa for its activities.

The Program accepts that some African Ministries and schools had been
upset at the conclusion of the rescarch and development phase and of the
problems which book distribution had given rise to. On the other hand, all
African Ministries were informed fully a year and a haif in advance that
the Program was drawving to a conclusion and werce warned that they themselves
should take aicernative action such as individual proposals to USAID and
other funding ageacies tor a continuation of the effort. In some ways,
the upset was occasioned by their failure to take such action.

Comment has already been made on the problems of book distribution
arising from a decision to initiate the classroom trials of materials with-
in five months of the first workshop and difficulties which arose in get-
ting books from publisher. into Africa in such a short time. These prob-
lems were, of course, compounded by a series of dock strikes in the United

States and in Africa. The Program does not however accept that it failed

to involve Africans in the evaluation and revision processes. Their in-
volvement is described above and even greater involvement was envisaged
in the suggested evaluation and revision which was to take place during

19689 through 1971.
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SUCCESSES AND PARTIAL SUCCESSES

1. Overall View

In terms of our declared aims as listed earlier in this report, the
Program can claim quite a considerable amount of success, All the parti-
cipating countries are now fully aware of the changes taking place !n
mathematics education in the United States and the United Kingdom. Through
the supervision of the experimental classes and the guidance given at the
workshops, the teacher training institutes and the ABC Institute, there
ie now in each country a group of people who have worked with the new ma-
terials, who have undergone training and who have tried and observed the
use of the new materials in their classrcoms. Through activity in the
workshops, 102 Africans have varticipated in the workshops creating curri-
culum materials, listening to reports on the use of those materials and
making decislons concerning revisions.

2. Changes in Teaching Practices

Most African teachers and children who have been involved in the Pro-
gram have cnjoyed the type of classroom activity which in the long term
we would consider desirable. However, the traditions of classroom teaching
in Africa and the deeply iangrained habits of teaching of the vast numbers
of teachers is not likely to be changed quickly. There is evidence, however,
that the Program has succeeded in bringing about some change in this di-
rection. A supervisor in Malawi has given some indication how the recom-
mended teaching methods of the Program have affected the classroom teach-
ing. It was reported that because of the recommended teaching approach
and the need to involve children in discussions about the mathematics

they were learning, the English of these children had noticeably improved.



There is now clear evidence of the involvement of African university
mathematicians in decisions in mathematical education policies. In seven
out of ten countries mathematicians teaching in African universities are

now involved in developing mathematical education policy. TFinally, African

mathematics educators are now fully aware of mathematical curriculum de-

velopment in the United States.

3. Involvement

These successes are mainly responsible for the decisions of all the
participating countries to implement mathematics educuation throughout the
school systems as soon as personnel and finances are available. Some of
these countries are already well along the road to implementation. Tanzania
and Lthiopia have carefully drawn up long range plans for implementation

which are already beyond the initiation stage. Ethiopia and Kenya and

Ghana, Liberia and Sierra Leone are in regional programs to introduce the

new mathematics materials into all primary schools. Nigeria despite in-
ternal troubles is active in three or four regions and Lagos City has for
some years now been organizing courses throughout the year for teachers who
are using the Entebbe primary materials. Malawi has been using new mathe-
matics in its training colleges for two or three years., Uganda, after using
the Entebbe materials in only two secondary classes, decided that they would
use a program based ou British texts. Activity at primary level seems to

be confined to teacher training colleges. Expansion of activity at the pri-
mary school level was impeded by the imposition of a very poor unauthorizec
adaptation of the Entebbe texts. A similar situation exists in Zambia

where once again the training colleges appear to have been deeply involved



with the Entebbe series while the secondary schools are using the British

texts and the primary school work has been delayed by an unfortunate local

adaptacion.

4, Need for Locul Supervision

It is worch noting the greatest activity and most obvious success has
oceurred when the Ministrics hiave appointed ore person whether an official
or a university mathematician to be responsible for the activity. It is
particularly noticeable in Uganda, Zambia, Sierra Leone, Liberia and some
of the Nigerian statcs that the lack of such person has prevented full
scale experimentation and supervision even though in some cases there was
local enthusiasm for the Program.

Delivery of Materials

Administrators and teachers in some schools did have reason to be
concerned aboui the timely delivery of texts, even though on no occasion,
having received a request, would the Program ever fail to get materials

to a school even if onlv in duplicated form. One can understand, however,

that teachers about to start a school year would become very worried if
the texts had not arrlved two weeks before the teginning of the school
year.

b. Expatriate Problens

Another problem which had some affect on the Program was the natural

bias of some expatriate teachers for materials which had originated from

their own countries rather than from a Program which although heavily
African was based in the United States,
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IMPACT

A. Examinations

Both the Fast and West Examinations Councils are now offering 'O-Level!
examinations suitable for students who have completed the Entebbe Secondary
Course. Some countries arc now making preparation for a primary leaving
examination in mathematics which those who have completed the Entebbe Pri-
mary Course will be able to take without discrimination. The Lntebbe Pri-
mary series is now being used as a base for modern mathematics texts in
all countries which participated in the Program with the possible excep-
tions of Uganda and Zambia. Already Ethiopia, Ghana, Kenya and Tanzania
have produced a program-approved nrelininary adaptation of the primary
texvest In addition other texts which, claim to be Entebbe based have been
produced in Nigeria, Uganda and Zambia, Ihe remaining countries are still

using the original texnt:

8,  Personncl

A measurement. of the succes: L the Frogram has been the involvement
of Program-connected per-cuncl in the preparation of the adaptations. More-
over, Program participants dre now involved either in an advisory capacity

Orl as assistants in teacher training institutes and training colleges which
are introducing modern mathematics. All the indications are that these
former participants in the workshops, institutes and ABC instictutes have
developed enthusiasm for mathematics education in its new form which is
surviving despite the conclusion of the research and development phase of
the original program, Mention has alrcady been made of the 1mpact of the
Program on officials of the Ministrivs of Education to the extent that all
Ministries have now officially adopted a policy for the implementation of

mathematics curriculum reforim throughout their school systems. ®

* Appendix III-Excerpt From Lagp: tate Commissioner of Education Speech



C. International

There is also pretty clear evidence that the Program has obtained
favorable notice in the international scene. Requests for informaticn

and copies of texts have been received from India, Pakistan, Western

Samoa, Puerto Rico, West Indies, Chile, Canada, New Zealand, Rumania,
Israel, Lebanon, Guyana, brazil, Malaysia, Australia, United Kingdom,
Argentina, Belgium, Spain, Indonesia, Philippines® none of whom are par-
ticipating countries. It is clear from the nature of many of these
inquiries the Entebbe series is being used as a resource for the devel-
opment of other curriculum materials in mathematics in these countries.
Particular mention must be made of the Mariana Islands which, as a result
of the review of the LEntebbe Mathematics Series, is now involved ia adapt-
ing the series for use in the Islands. Two adaptations have been pub-
lished by SRA, Chicago ror usc in the United States; and Associated
Publishers Pte. Ltd., Singapore, is presently adapting the secondary

series for use in Singapore.

* Appendix IV - Interest in Entebbe Texts Outside Africa



and funds. One cannot rely on teachers' reports on the use of materials
and there appeared to have been occasicns when the local supervisors either
did not recognize weaknesses in the materials or were unwilling, through
diffidence or fear of upsetting susceptibilities, to report on the wueak-

nesses.,

3. African Attitude to Long-Term Research

One also has to question the willingness of underdeveloped countries
to go through a seven-year research and development effort. In the African
Mathematics Program it was already clear in the fourth vear that some of
the Ministries were sufficiently satisfied with the materials and were
ready to take the first steps toward implementation, In underdeveloped
countries where the materials and methods used in the schools are usually
poor and tied to teaching practices of 20 or 30 years ago, any reasonably
good program is quickly recognized as an improvement and the countries
are unwilling to await the completion of the research on a full detailed
evaluation so well liked by rescarch officers. It is a danger that those

coming from developed countries sech a greater perfection than is possible

in countries which start at sach a low level and one has to consider the
possibility that a step-by-step improvement based on local conditions has

to be used before a completely satisfactory program can be achieved.

4. Vocational Education

The program did not give any serious considerations to vocational
education or the integration of mathematics and science educatior.. As
only ten per cent of primary school leavers mcve on to secondary educa-
tion, questions may be asked if the primary texts have a sufficient

rural and vocational guidance. At the beginning of the program, the
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African Ministries considered their primary schools mainly as recruit-
ing places for secondary education. This situation has now changed.
However, the primary texts are related very closely to the environment

and do, we believe, prepare the African child who leaves school for the
world he will be living in. They also prepare him for any academic course
or vocational course he may later follow. These are arguments against
doing much more than this at primary level,

The program itself did not prepare any vocational courses at post
primary level. This is a task still to be done and should probably be
done by those with a specific knowledge of che vocation for which train-
ing is being given and by mathematicians who can recognize the full mathe-

matical implications of the mathematics used.

5. Integration of Mathematics and Scicnce

In 1962 real primarv science education in African schools was practi-
cally non-existent. Perhaps it would have been possible to undertake a
joint mathematics/scicuce curriculum development program which would have
insured satisfactory integration. At that time it certainly did not seem
possible because of the existing state of primary science and primary mathe-
matics education and of the teaching approaches then practiced by tecachers

in the schools. Indeed at that time, and even today, very little has been

done in the United States in this area. The African situation has now
changed. The work of the African Primary Science Program has produced

a new climate. What seemed impossible in 1962 now seems probable in

1971. The new science programsbeing developed in Africa are seeking areas

for integration and African mathematics educators recognize the desira-
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bility of such integration. Even now, however, due to examination pressures,
it is very difficult to initiate an integrated Math/Science course at Second-

ary level,

6. Leadership Training

There were indications in countries where the Program was less
effective that one may need to develop at a very early stage the neces-
sary local personnel to undertake leadership. 1In places where reliance
was put on one person either inside or outside the Ministries, it was
possible and indeed probable over any extended period of years that the
activities would be very seriously affected by the transfer of that per-
son or the development of local enmities against him. This would suggest
that the Program would have benefited greatly if the Ford-funded ABC In-
stitute Program had been initiated three or four years carlier.

If such had indeed happened, it would have been possible to undertake
at a much earlier stage a full and proper teacher training program which

the Program now feels should be begun as early as possible.
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CONCLUSION

Two new regional programs for the implementation of mathematics curri-
culum referm in Ethiopia and Kenya, and Ghana, Liberia, and Sierra Leone
have been funded. The principal aim will be the preparing of the methema-
tics tutors in training colleges and supervisors of schools will be ready
to gulde aud advise and run inservice training courses for the teachers in
the schools. It must be realized that the introduction of a structured
curriculum is necessary in mathematics and entails the mathematical re-
education of all teachers in the schools so that as the children move up
in the school or are transferred from one school to another, they will
be following the same reforr syllabus. This retraining of teachers is
not a short-term program and may take five to ten years. The main pur-
pose of the Regional Programs is to ensurc that personnel will be avail-

able to undertake such retraining.

Finally, we would like to take this opportunity to express our deep
appreciation of the cooperation, encouragement and funds which we have
received from The Research and Analysis Division of USAID/Washington and
from the education advisers in the African Division of USAID/Washington
and in the field. Without such sympathetic understanding and educational

help, the Program could not have achieved its present success.
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APPENDIX II

Excerpt
from
a report by
Professor Vincent Haag (Franklin & Marshall College)
on

The Mid-West Nigerian Institute 1967

" ...This observer was even more pleased with the fact that the primary
phase of the Auchi Institute provided an existence proof that the objec-
tives of the E.S.I. African Programme can be met. Here was an example
of a local mathematician and educator (Dr. Williams) organizing and con-
ducting a teacher training institute for primary teachers with the help
of local tutors (the ABC people). (The American lecturer devoted most
of his time to the secondary teachers and was not needed for the primary
program.) In other words, here was a training programme, as successful
as any this writer has seen in Africa, organized and manned entirely by
local representatives of the E.S.I. venture.

It should be added here that the ABC people were surprisingly compe-
tent in their roles as tutors (surprisingly, because one never ordinarily
sees local people at this educational level with such sound mathematical
sense.,) After watching these ABC people at work and after conversations
with them it was evident that their experiences in the ABC programme in
Nairobl last summer made the difference, and that the whole concept of

the ABC Programme has already begun to pay dividends."
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APPERIDIX IIT

lixcernpt
from
fin Address I
Ihe Lagos Ctate Commissioner

for lducation and Community Development
", ..The course was sponsored by tLhe Iducational Develonment Centre of
llewton, lassachusetts in the United States of America and the University
of Ibadan. & cwnall continpent of fchool Tnavecetors and leadmasters from
Lapgos attended the Institute. On their return, they initiated the teach-
ing of modern mathematiern into eipht mrimary schoole in Lagos City, This
experiment was undertalen by the Frimary chiool fection of the Tederal

Ministry of Iducation."

", ..As it baprenéd, oxveriments similar to what was roing on in Lagos were
being conductecd at thie IDrivars and Secondary School levels in other narts
of lligeria as well ay in nine other Inpglish speaking African Countries,
The main onj2ctives of the cxperinent were to train teachers in Lasic con-
cents of elementary mathenatics and to lead them to familiarize themselves
with new and meaningful vays of assisting children to mathematical discovery.
With the continuing cxperiment in the different countries, lhovever, the need
to train Inspectors to conduct their own nationnl In-lervice-Training and
Tutors to introduce the new anproach in thelr own Teacher Wrainins Colleses
became obvious and immerative.

Accordingly, in dJduly, 1906 'Tutors vere chosen from Lagos to partici-
pate in a three-rear In-tervice procramme that would enable them to promote
the teaching of modern mathenatics in their ovn schools and Teacher Training

Colleges, This in-szervice course was held in Lairoti and mave onportunity
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for our tutors and inspeclors to improve tieir mathematical competence

as well as meet others in the seme profession. These Tutors and Inspec-
tors have been the back-bone of the annual mathematics sewinars held for
teachers in Lagos since 1966. With thi ir assistance the Lagos City Council
Education Department working jointly with the Pederal lMinistry of Bducation
(Primary Section) have been able to increase the number of schools and thus
the number of pupils and teachers participating in this experiment to im-
prove the teaching and learning of mathematics. Whereas in January 1065,
we had only eight schools with sixteen classes of forty-tive children each,
narticipating in the experiment, the annual mathematics seminars as well

as the fortnightly meetings orranized for the teachers had led to much
competition amongst headmasters and schools to be included in the experi-
ment. Thus vhereas in 1965 ve naintained that only one arn of any class
should be permitted to experiment with the nodern mathematics nrogramme,
parcnts forced us to reconsider our stand and in some schools petitions
have made it imperative to have as many as sixteen arms of Primary One
included in the programie, Hr 1968 ve had over fifty schools and as many
as eight hundred classes of about forty-five children each actively en=-
gaged in the experimental nodern nathematics classes. Incidentally, the
September 1968 Seminar was significant because the number of teachers that
offered to participate in the course had to be limited to 250 - although
600 aprlied tn attend the course, By the end of last rear, the teaching

of modern mathenatics had roined wide rorularity and the assembly of teachers
at his course is a confirmation of this fact. Iul perfians much more sicni-
ficant is the clamour of parents to have their children enrolled only in
the exmerimental schools like Ot, Jude's #nd only in nodern matheratics classes,”
"ith the assistance of Idueationsl Development Centre, ve had for

eight months a young mun fron Yale University in the person of lir, Stevhen
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gidney. Dr. Grace Willimms ond 1, Sidnev working under the auspices of

the Laros City Council Educaticr Department vorked out-a programmne vherehy
leading teachers caruble of conductine seninire for their fellow toachers
vere invited to warticirate in a course, Thus wve are novw almost in a
nosition to boast of a cudrs of teachers and ingstructors vho have sound

nathematical knowledre and inercanced teachins competence.”
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