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P"ROGRESS REPORT
 

The following is a prog-re.s report co the Agency for International 

Development on the African 1uJhamarics Program of Educational Services
 
Incorooral.ed for 
 the period Jne 30 to December 31, 1964. Activities during 
i:he period under AID Contract 2S-21 included (1) conducting an ei-ht ,eek 

Workshop at Entebbe, Uganda, organ 4 zing(2) courses in Ghana, Nigeria and 

Tanzania for tutors and teachers and planning additional courses to be held 
in Liberia, 2.aiawi, and Nigaria, (3) arranging for the publication oE the 
manuscripts written at the 1964 Llorkshoo and for the distribution of the
 

Entebbe Mathematics Saries to African schools using 
 the material on an
 
experimental basis, (4) preparing a final draft of 
a Syllabus on modern
 

mathematics for submission to the West African Examinations Council and
 

Cambridge Examinations Syndicate, (5) preparing a plan and timetable for
 

the achievement o.f the shorz aiid long range objectives of the program. 

The 1964 Entebbe Mathematics Forkshon
 

The 1964 Entebbe Mathematics Workshop was held at the Lake 
 Victoria 
Hotel, Entebbe, Uganda from July 5 to Au-ust 15. Participants were Univer
3ity mathematicians and 
secondary and prinary school teachers of mathematics 

and teacher trainers from African, the United Kingdom and the United States.
 

As in past years, the participants were divided into four writing groups:
 

Primary, Secondary, Teacher Training, and Tasting and Problem Writing. By
 
the close of the Workshop, the third year of a primary course and the third 
year of a secondary course 
in modern mathematics had been prepared. 
 In
 
addition, another tuo volumes of teacher training materials were written. 

The objective test for Secondary One was revised and a test for Secondary
 

http:Incorooral.ed


two was 
also drafted. 
A joint subcomMir-,t- OE the Secondary and Testing 
tWritin Gro.ups prepaz-ed a draftL.. sdll::yl uA f-.u0or 3 -,!...s to th~e appropriate 

e,:aminations councils. Tenative planni "a3 a!o be'un fto two Al-Africa 

institutes, c' ch to be held for a Eour-w.eek period durin Lhe summers of
 
1965 and 1§66 
 in order to train a small core o6 people in each parti2iipating 

country who in turn can undertake the tr2ining and retraining of tutors and
 
teachers 
of mathematics. 
 A de::.ailed 
report of the Workshop, Appendix A,
 

is attached. 

Courses in Ghana, Nigeria and Tanzania for Tutors and Teachers
 

An earlier report 
to AID, 24arch 4, 1964, entitled P-e:ort of Tutor and
 
Teacher Trainina Courses in 
 TroDical AfriC, DeCerLer 1963 to ebrujrv 1964
 
described eight courses 
for an equal number of countries conducted by E.S.I.
 
uinder its conract th . Fo-o)4t these eiht ourses, requests were 

received from each country for follow-u1 ) courses, Durin. the period covered 

by this report, thr.ollo2ing such courses .ere hlYd: 

CGaia 

Site: Uni;ersity o: Ghana, Legon, Acra
 

Directors: 
 1.1r. 
 B, A. 3rown, Principal Secretary, Llini3try of Education, 
,\c ra 

,Hr. D. A. Brown, Chief Education offiCer, 'ini.3try of Edu
cation, Accra
 

..
'r. A. YC.iitcher, Education Officer, Ministry of Education, 
Ace ra 

Lecturers: 'rofessor Shirley Hill, University of Missouri, Xansas City,i'-ssour L 

Professor P:ul Johnson, University of California, Los Angeles,

Cal FO- a
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Participants Ory-x Primary To mathemaics . teacher. aird hed te"ich. 
.... :, -•: :"
".i"" ' 
 ., ; 1964 ' 
 ..
 

SSite-: 
Ibadan 

Site." !.
: University of lbadan 
Ibadan
 
Dir•ctors: 
 Professor Kathleen Collard, Chairman, Dapartment of Mathemaics, 'University of 1ba' , IbadanJoYhn 

r m 
,r.0a. 
 of Ibadan, 

'r John 0. Oyelese, University of lbadan, Ibadan
Lecturers:. 
 Professor Vircent Haag, Franklin and MIarshall College,
 
Lancaster, Pennsylvania
 

Professor Kathleen Collard
 

Mr. Robert Qifurum, Kingt
 s College, Lagos

Demonstrators: Dr. Mary Alice 
cAlpinGreat 
 Kubl 
 .
Schoo,..


Nec , New York 
 Publc Schools, Great2*:
 

Miss Lyn McLane, 
eston Public Schools, Weston, Commecticut
Participants: 
 E"ightythre 
P-imary teachers, tutors 
and Ministry officials 

from the Federal Region, Western, Mid-western and 
lorthern
 
Nigeria., 

Dates: 
 August 23 
- September 10, 1964
 

Tanganvila 
,
 

Site, Kivukoni College, Dar es Salaam
 
Orgaiz~ers: 
 Mr. 3. Ezelkie, 
 Ministry of Education, Dar es 
Salaam
 

Mr. Hermann Sangiwa, Ministry of Education, Dar es 
Salaam-
Lecturers: 
 Professor Roy Dubisch, University of 11ashington, Seattle,
 
Iashington
 

Mr. Nichael Kinu-nda, Sclioo Mthematic Unit, Ministry ofEEdiication, 
Dar es Salaam
 
Father C. Van Uden, Training College 
 Horogoro
 

2:O 
 ,' 
 . ,. 

.
 : 
 'i: 
 -
 ' _ 
 .


! .
:" i:".: " ":-£:...,':-,'. ),"" - "i.-. ." • 
 .
 
: .
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Demonstrator: 
 HMrs. 
Francile Marsh, P ichland Public Schools, 
...hland,
 
W.1 hin ton
 

Participants: . Pcr~cpans:.ifyFifty1 ",... . N,.nyn
u or , from '" • , ' .....-, : :aT.a--g.,.y:Lka, kaibia :2nd 
ganibar
 

Arrangements wer2 also completed for the holding,oE follow-un '-ourses in 
Liberin and Eastern Nigeria during January/February 19 . In addition, a firsi 
course for 1alawi and Zambia jointly .,as scheduled to be conducted in Blanyre 

during January.
 

Requests for additional courses 
for tutors and for teazhers have been
 
received from Sierra Leone, Eastern and Western 
igeria, Tanzania, Uganda and
 

Zambia.
 

Publication andDi-"tribution of the 
 'athematics
Altougtheab 14ntebeSeries
Workshop ""
 
Although the Workshop officially ended August 15, 
a small number of par

ticipants remained until August 29 to pre2pare the manuscripts for pub;.:cation.
 

Prior to the 1964 Workshop, negotiations were carr.2d on with some eleven 

-U.ited,:itni3ducationa! te:_b-c,: iubishers to assume rac3onc.ibity for
 
publishing and printing 
the 1eiathematics Series. 
 ma',,favOrable 
bid was received from the Silver.urdett Company o: ,:!orristown3 anw JZ'rsav, .h2 

educational Dublihin- subsidiar. of Time, Incc y the ond of the ranort period 
Silver Burdett had published and printed the second volume of Basic Concepts of 
Mathematics and Was well along in the preparation for publication of 
the third
 
volume of Concepts, and the third year of a prima:y text and of 


Lasic 

a secon

dary text in modern mathematics. It is epected that the publication of the 
1964 manuscripts will have been completed by the end of F,bruary and that thos 
raaterials will be distributed to schools using them ezperimentally durin Mlarch. 
During the 1964-65 African schcol year more than four hundred classes will be 



- 5 

using the Entebbe Mathematics Series on an e.periinenta! basis, 

S'llahus on l!odern .ahemacicj or!est African E:'amination Council and L"hmbri: 

L:a2miaat ion Syndicate.
 

Since the beginning oE the Afrizan Mathematics Program the initia 1.have 
been aware Chat to achieve widespread use of these modern mathematics Lexts the 
appropriate authorities (The !est African Ecaminations Council in 'Jest Africa 
and the Cambridge University E:xaminatorL Syndicate for East Africa) !;ould have 
to 
agree to offer examinations covering them. 
 Therefore, since the first W!ork
shop in 1962, there has been a Testing Writing Group-which included represen
tatives of the West African E.xaminations Council (and in 1964 of the Cambridge 

Examinations Syndicate) as well as U.S. participants active in the work of 

Educat!onal Testing Service oz Princeton.
 

This Testing Group has prepared ixamination ina2.ria!J for Secondary One
 
Lnd T;o. *oreover, candidates scores -n t'e tradicional tests and on t'he 

Entebbe Secondary One test have been correlated. Concurrently, Africans have 
been trained to write objective-ty.e, nachine-scorabl,, tests. 

On cumpoetion of the Secondary Tio t2:_ts i: lbocCMe clear that i: would be 
difficult to st.cura Atrican s2econdary schools wil!ing to try thae material e::
perimentaily unles there was assurance that the examining bodies would ogler 
a test covering the new conceots at 
the end of Secondary Five, i~e., an 0-Level 

Syllabus. Prior to, during and following the 1964 Workshop, the Program de
voted considerable time 
to this problem. 
During the 1964 Workshop itjoint sub
conmittee of tLe I'.sting and Secondary W.iriting Croups prepared -a drafc syllabus, 
;etween the end of the Uorkshoo and the peri.od covered by this report, the 
draft was again circulated and revised. During January, 1965 a final suggested
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syllabus was forwarded to both e..amining authorities with appropriate additione 

cov-rin: rIaterial. Copies havi also been sent to the Chief Education Officers 

o(F the AID nissions in the participatin, countri4 es to the Pe?,rmanent Sacro

taris of th2 :linistrie of Education and to participantn in all former Work

shops. 

A detailed background paper on this work is attached As Appendix B.
 

Plan and Timetable for the !%chievement of the Objectiv93 of the Program 

Two meetings of the Steering Committee to discuss the short and long range 

plans of the program have been held in the United States since the close of 

the 1964 Workshop. 

It has always been an objective of the program to develop African leader

ship for mathematics curriculum reform efforts. Therefore, it seemed appro

priate to begin to add Africans to the Steering PCommittee. Ia addition, it
 

was felt desirable to add a few more Americans vho have played a vital r-ole
 

in this work. T.ereore, the foLlowin7 have been invited to join the 3 earingl
 

Committee aad have confirmed their desire to do so: 

1[r. D. K. Abbiw-jackson, i.Wame Nkrumah University of Scrie.nce and Tech., 
Kumasi, Ghana 

Dr. 7ya Abubakar, Ahmadu Bello University, Zaria, Northern Nigeria 

Mir. Christopher Modu, West African E:aminations Council, Accra,Ghana 

Mr. Paul E. .ugambi, Makerere University College, Vampala-, Uganda 

Mr. John 0. Oyelese, University of Ibadan, Ibadan, Uestern Nigeria 

Mr. J. E. P1ythian, M'ake-ere Unive-sity College, K pae,-c Uganda 

Professor Alfred L. Putnanm, University of Chicago, Chicago, Illinois 

Professor Donald E. Richmond, Williams Colle., Williamstown, Massachusetts 
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Dr. Onyerisara Ukeje, University of Nigeria, Nsukka, Eastern ,ig..ia 

Dr, Awadain Williams 7ourah Sv College TVre-L37;n, Sierra L.+ou 

(11r. Stahen White rsigned from the SV.2erin- Co-mitte and .das rl.ced by 

ir. james L. Aldrich') 

it was che feeling of the Steering Committee that at this point in 
the
 

program it was necessary to select an Executive Commitcee of United States
 

and African participants -whocould meet at least 
once between Workshops and
 

also serve as the Planning Committee for the Workshops. At the firot meeting
 

of the Steering Committee during the Fall, 
an Executive Committee was selected
 

to consist of:
 

Chairman, Professor Ted Martin, 2.Nssachusetts Institute of Technology,
 
Cambridge, 'Massachusetts
 

Professor Robert P. Dilworth, California Institute of Technology, 
Pa'sadena, California 

Mr. John 0. Oyelese, University of Ibadan, Ibadan, Western Nigeria
 

Professor Walter Prenowicz, Brooklyn College, Bzooklyn, New 7ork
 

Dr. Onyerisara Ukeje, University of klige"na, Usukka, Eastern Nigeria 

Dr. Awadagin Williams, F'ourah Bay College, Freetwon, Sierra T*r!0ne 

It is planned to hold a eecng of -'e Executive Coittee at Kano, 

n4-orthern Nieeria, February 2' and .ebruary 27, immediately following the
 

African Science 1iieeting in order to plan the 1965 Workshop and to discuss the 
long range objectives of the program which were tentatively agreed upon by 

the United States members of the Steering Committee.
 

The Steering Committee and E.S.I. 
for some time have felt it wouLd be 

appropriate to come to some agreement on a timetable for achievement of the 

long range objectives of the program. It seemed particularly important to 

consider when and how. the research and evaluation aspect of the progran would 



terminate. Equally important is consideration of how vide-spread training 

and retraining of mathematics te"achers and tutors can ha achieved. 

.t th more recent Steering Comittee meeting a detailed, if necessarily 

tentative, tImetable was presented for each oE the -ctivities -.hich together 

constitute the total program; namely, i) the preoparation of primary, secondary, 

teacher training and evaluation material at summer Workshops, 2) th! holding 

of courses in each participating country to train teachers and tutors to use 

successive grade levels of the material experimentally and 3) the organizing 

of All-Africa Institutes to train those who in time would assume the cask of
 

training and retraining the mass of African teachers. A timetable was also 

agrieed to for the general release of materials to the African educational 

public. W1hile these plans and timetables are a part of the proposal for 

support for the program from July 1, 1965 to June 30, 1967 vhich waa presented 

to AID this month, they are also reproduced as Appendices C, D and 2 of this 

report.
 

Th1i repo,.t would be incomplete if we did not a::ress our indebtndness 

to the RLPAS office of AD/iW and the.ChieU Education Advisers of the A'D 

missions in the participating countries for their cooperation. 

Educational Services Incorporated 

108 Water Street 

Watertown, Massachusetts 02172 

January 31, 1965
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FIZNAL FEVORT 
. * .. . .: *. THEI'1964 ENTEBBE L..TiIE. ATI SS UORis HoP;.... 

__" 

The Third Entebbe Mathematics lorkshop conveuEcb for its first 
plenary session at the Lake Victoria Hotel Monday, July 6. Professor 
W. T. Nartin, Chairman, Mathematics Department, M. I. T., presided 
at the o0iening session. Chairmanship of this year's workshop was 
shared for the first four weeks by Professor Martin and Mr. John Oyelese, 
Mathematics Department, University of Ibadan, Nigeria. 
 During the
 
remainder o the conference -Mr. Oyelese shared the chairmanship with
 
Professor Donald Richmond, Mathematics Department, Williams College. 

The organization of this year's workshop d:iffered somewhat from 
that of the past two years. Appxoximately two thirds of the partici

pants were at the vorkshop for a six-week period (July 5th to August 15th).The bulk of the writing was completed during that period. .bout twenty 
participants remained in Entebbe until August 29th 
to refine the manu
scripts produced by the writing groups. 
 This arrangement made it 
possible to cut down on editorial problems and produce finished copy 
for publication somewlatL sooner than in the past. 

The workshop had four writing groups: 1) Primary, 2) Teacher 
Training, 3) Secondary, and 4) Testing. These writing groups worked 
individually, but there i.:ere ten or twelve participants who served 
in two or more of these groups and provided liaison among them... .. . Pr i mary, 

The Primary Group completed the third year text and associated 
teachers' guide. Revision of Primary II uzas considered but postponed 
because it tiad not yet had sufficient trial and t,.erefore, feedback 
vas lacking. There are, however, some minor cIhanges which would be 
incorporated in any reprinting of Primary I and Primary II. 
 Some
 
revision work on the Handbook for Primary Teachers was also being carried
 

Out. 

The ever-present problem of evaluation was also an important
consideration of this writinL; group. . ConseqUently Professor Hardgrove 
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visited numerous experimental classes in East and Central Africa dur

ing the spring. She talked with teachers and ministry people about 

the uit.abilicy and rffecti'en~ss of the urinary materials. Her 
report > a~l'.:ation of 'he.. M[ater-iW s r .i:ary :c heol :Ls attached 

Demonstration classes were held in the Lake Victoria-.uguanya hoed 

Primary School. 

Teacher T-aining 

The work of this group has directed toward the writing of textual 
materials to be used in the training of primary school teachers. Sub
stantial progress was made last year on the foundations of ariLhmetic. 

This material! was tested in experiimenta. teacher training institutes 

held in Tropical Africa during the winter. The" resitts bf these in
stitutes were highly enrouraging. The book was found 
 to be useful both 
for institutes and as a text for training colleges. There is no exist
ing text which fills the needs ot the latter. Uork on the arithmetic 

section was finished this year; A companion unit in geometry was also 

completed by the end oE t,.e workshop. The geometry section will pro
vide teacter training materials basic to the teaching of the primary 

geometry.
 

Te s t in:-

The testing group revised tests for the Sezcadary 1 materials 
and wrote no-. tcts for Secondary 1,. Specimen questions: for the 

School Certificate Examinations wjere aLso written. L .ter in the w Lrk

shop this group wocrked on e,:ercises for t-.2 teacher trOining c!:. 

Preliminacy discussions were held. with the primary ,riting group con

cerning a possible testing program for the first three years of primary. 

Direct contact with the Cambridge E-.aminations Syndicate was estab

lished. Mr. Donala Garbutt, a member of the Cambridge group, was a par
ticipant at this year's workshop. His presence in tLe testing group, 
together witL that of Ir. M'jdu of the West African E:zaminaticns Council, 

was an important step toward bringing the !ntebbe secondary materials 

into the e::isting system oC ex:aminations in Tropical Africa. A draft 

of a syllabus was completed and definite plans were made to submit it 

to the two examination groups for approval. 



Areport of ti-,e rlotnairmanA) of the Testing Writing Group a ta hisis attached.d 
(Appendi: 2).& 

Secondarv
 

-h; writin.grouz)
.;econdar' was the ].arqest at the workshop. A
 
...... Ub-.rouD worked
.
 on geometry. VL 0ious alternative approache3i Eo
 
geometry iiad been Linder consideration since the 1963 tIorksnop. The
 
secondary 
 group reached fuli agreement on 
the content and method of a '
proach for'geometry which it 
 felt combined the best of the existing re
form programs. 
The group wrote Secondary III and planned in some detail
 
the future writing of Secondary IV and 
r 

A report by the Chairrman of the Secondary Writing Group i3 attached 
(Appendix 3) 

By the end of the workshop there had been a total oE 58 partici antn
 
and observers in attendance. Appendix 4 contains their names and af
filiation. 
A staff of eight provided administrative and secretarial
 
support for the workshop.
 

January 31, 1965
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rIVALUAT!3.S 0? TC1f .ATER'LS FOR P'l!ARY SCHOOLS 

Mlarerial 71roduced: 

' .1?ria-y One: 21uo ii T-:t and T.2acher3' Gie, aevised 
I _ iimieery dto 

.PrLnary Two: PupLs ' T !:',t and Teachers' Guide, Preliminary 
It ion 

.Primary Three:.k.oil3' T xt and Teachers' GuLde, Preliminary 
Ed iLion 

,Mathematics "-achers Handbook for Primary !-iii Teachers 

.Syllabus for Primary I-VT 

The Entebbe mathematics material for primary schools .is written to 

accomplisi, these purposes: 

(1) 	 to introduce a program which includes the best mathematics 

wi,icL (African) children should and can learn. 

(2) 	 to suggest methods of teaching and learning which make matne

matics meaningful and wh!kich challenge and interest children; 

to try to create an atmoshere in .hich children learn as 

a result of thir ow.jn o-<Deriavnces and thinking, 

(3) to help teachers learn the basic conceots of c -h • is 

!..citinR gzouo. 

rPThe writing commit-ee :1.3 comIposed of prima:y teache-:_. , t acliers of 

teaciheri and university malemati:ians. A'mong - group kre peoole :.i.o 

at-, auhors of oern prog-ms of mathematics, and peole .,':o have a k-'nowl

C.dga of ci'ildr2n, of Afrizan and of Africa itself.Af-an 	 orictian 

How 	 the !aterial is prepared. 

The program produced for -a primary class is the result of the work of 

the total writing groups. The plans for the program are made in group 

meetings .. here each item of thc: outline is thoroughly discussed in terms -of: 

. (1) the mathematics involved, 

(2) 	 ;heth.ee the mah'ematical idea can and slhould ibe learned, 

(3) 	 the plice of the idea in an evolving program, and 

(4) 	 how tte idea can be developed with children. 
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.. tie units a sub The total 

group then reads the draf ts and writos critiques for consideration of tle

'sub-group The unit is then discussed in an open groupimeeting, As a 

result of the critical reading and of the discussion the units 'ire re

written and again presented to the entire group for consideration. Most 

units are then accepted with minor alterations, A few units are again rc

written. All the units of the program are given a final editing by a 

small group consisting of at least one matiematician. 

( First drafts of are ritten by U-roup. 

At each stage in the development of the program the unity of the 

entire mathema-icis primary program and of the ,program for particular 

classes is considered. Also considered are the pupils for whom the pro

gram is written and the mathematical ideas being developed. 

At each annual workshop a pupils' textbook and a' teac'iers' guide for 

a primary class is written. In addition to the textbook constant attention
 

is given to a developing syllabus for the entire program. A syllabus for
 

Primary 1-V1 was prepared for printing and publislhed in 1963. The syllabus
 

was revised in 1964.
 

Evaluation:
 

Testing nrogram
 

No formal evaluation scheme which produces a")quantative result is used
 

because no instrument exists which tests the attainment of the objectives
 

of a modern matn.ematics program for Primary One and Tio in terms of depth
 

of understanding. Several have been written by other groups. However,
 

these instruments l.ave not been sufficently developed or tested to enable
 

the drawing of significant conclusions.
 

The riting group is planning a testing program for Primary Three
 

classes. A test will be prepared in the 1965 works-op and use in a few
 

classes that year, revised and used in Primary Three classes in 1966. This
 

.program of evaluation may have to be delayed one year in order to have the
 

number of pupils necessary for significant results.
 

Though no test scores can be reported other significant means of
 

evaluation are used. They are listed below:
 

(1) Teacher judgmants 

, The teacher of each .eperimiental.class submits a Unit Report for each
 

unit taught. The reports ask for their best judgments regarding:

.i . "::,,; : ; : n : t e
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( unit taught. The reports askfor their. best judgments regarding: 

,JL [] 2 , T..Cian_ thih chil re le rn t -iiiii:deas------- ----

. What is their attitude toward the ideas in the books? 

What are the difficulties you had in following the books? 
What suggestions can you give for the improvement of the books? 

The questions asked are those wtich obtain both general and specific in

formation. 

(2) Feedback from worksho, members 

The workshop members in their capacities as supervisors of teachers 

of the program report specific strong and weak points and offer suggestions 

for improvement. Members of the writing group confer with supervisors to 
get information for the improvement of the program. 

(3) Classroom visits 

Members of the writing team have visited selected classes to ob

serve the attitude of the children and teacher toward the program, to note 

the way in w.ich the teacher used ti~e suggested activities, to make some 

judgment about how the children think about mathematics, and to interview 
the teachers regarding strengths and weaknesses of the program and ways of 

.improving it. 

(4) Soecial teacher judgments 

Selected activities were taugit by special teachers and obser

vation made to decide if the ,iaterial can be taught as suggested. The re

sults were reported to the writing group. 

(5) Leaders of courses for tutors and teachers 

Members of the workshop have conducted eleven courses during 

year or acted as discussion leaders in these courses. The courses 

were attended by persons from ten African countries. They have given feed

back information to the writing group obtained during discussion by the 
members of the course after they made a study of the material. 

(6) Critique of mathematician 

A university mathematician who was not a member of the writing 

team read critically the revision of ti.e Primary I Pui ils' Text and 

Teachers' Guide and the Primary I-III Teachers " Handbook befo).a . their pub

lication. This plan will be followed in the revision of other texts and 

if possible with all other material. 

4 . 0, i:# ] ,::::,A e:,>: 
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(7) Syl labi 

Persons responsible for the rtno rviinothsylb
 
in is African countries have requested-and are studying thie syllabus 
 / 
written for Primary One-Six. In the countrios where there has been a
 

revision the reports are Lhat the Entebbe 
 syllabus has influenced the 4 

written. 

(8) Requests for use 

The increased requests for books is one means of evaluation.
 

Persons in the countries of Africa are studying the syllabus, reading the
 
material and ma-ny have decided that they wish to use the material. In 
three countries the request is for a raither large number of books.
 

(9) Attitude toward school mathematics
 
The attitude in most of the eleven participating African coun

tries has been significantly influenced by the materials produced by the 
workshops. This attitude has also been influenced by the results of the 

contacts between teachers, mathematicians, experts in school mathe..aticis, 

and ministry representatives made possible by the African Mathematicis
 

Program. These changes in attitude have been in 
the direction of the goals
 

listed on page 1 and have been resorted by independent observers.
 

Clarence Hardgrove
 
Chairman of Primary Writing Group
 

of Entebbe Workshops 
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APPENDIX I!
 

~~~REPORT ,ON .THE WORIR. OF.THE .TES ING. GROUP . .. :..:,> ..
 

....-.:..,............ e --g..Troup-, egan- its -work :?by- revising- the-:four one-hour i40-item-mul-c ..


>tiple-choice tests constructed during the 1963 workshop, These tests based 

on the E1,ntabbe Secondary I tetok had beer. administered to 262 pupils 

in Nigeria, Ghana, Sierra-Leone and Liberia who had used these texts. The 

revision of these tests was carried out in the light of the statistical 

analysis of the results provided for the workshop by the West African 

Examinations Council. Three 40-item and one 21-item tests were recon

structed from tie,,four tests. It is proposed that two of the three tests 

be used in future as standard evaluation instruments on the completion of 3 
Secondary 1 books in the sclhools using the Entebbe materials. The third 

40-item test should be declassified and distributed to the, schools for the 

use of the teachers in familiarizing their pupils with the nature of the 

questions in the two tests wi.ich will be given at the end of the Secondary 

1 course. It is also proposed that the 21-item test containing more diffi

cult questions be placed at tthe disposal of teachers for instructional or 

other purposes.
 

The major task of the Testing group was the construction of tests for
 

use at the end of Secondary two course as was done in 1963 for the Secondary 

1 te tbooks. Four 40-item multiple 

Vide an earlier report issued at the 1964 worksihop on the Secondaryone and 

two testing program (1963/4). 

choice tests-gere again constructed and it is hoped that these tests would 

be printed and administered in tl.e same manner as was the case with the 

1963 tests. The distribution of the tests to schools which use the Entebbe 

materials and the analysis of ti;e results could again be undertaken by the 

IWest African Examinations Council if satisfactory arrangements can be made 

for tifs work. Alternatively, the tests could be shipped our directly to 

th,.e schools witLi instructions to return the test booklets and the answer 

sheets to the Iest African Examinations Council for analysis. No doubt, 

then ESI would collate and supply the Council.with the addresses of scitools 

to which the Secondary 1 and 2 tests should be forwarded if the latter is 

to distribute titemr 
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Further objective i.ems 
were written by the Testing g'oup as 
cumu
e volumes of Secondarytwo Th
ext, itms could, however i be printeddas supplements to
 

the texts pending the or reprinting of the books which have al- '.

ready been produced. These cumulative review exercises comprise 71 
items
 
for Volume 1 
40 items for Volume 2 and 98 items for Volume 3 of the
 

Secondary two books.
 

0-level Examination Syllabus and SpeciiJxen Que stioins. 
The Testing group gave considerable attention to the draft syllabus


for an 0-level examination proposed by the Secondary Writing Group, and

after discussions witi& the latter agreed on a final draft syllabus to be 
 -

recommended to sucl. examining authorities as 
tL.e Cambridge Local Examina
tions Syndicate and the West African Examinations Council for an 0-level 
examination. 
As indicated in 
the proposed draft, the syllabus is 
subject

to alternatives in the light of both the teaching and examining experience
 
in the first few years the
of use of the Entebbe Mathematics textbooks. 

Specimen questions based on the Syllabus have also been proposed by
the Testing group 
to reflect the standard and form of the question papers

for an O-level examination, It is suggested that the Syllabus be forwarded
 
to 
the West African Examinations Council and the Cambridge Local Examinations
 
Syndicate on behalf of the sc,;ools which propose to 
present candidates for
and O-level exam 
in 1967. 
'It is recommended also that the specimen questions

be submitted to the West African Examinations Council along with 
 the syllabus 

At the request of the Teacher Training group, the Testing group agreed

to write a few exercises for the geometry section of the 1964 Basic Concepts.

It was, unfortunately, not possible in the time available to meet this 
re
quest as adequately as the Testing group would have liked to 
do' however
 
a few questions were 
turned over to 
the former group for inclusion in their
 

1964 drafts.
 

August 20, 1964 C. N odu
 
Chairman, Testing Group
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"- - ..	 SECONDARY IITING GROUP
 

Students' Toe:t and Teachers' Guide for S condary Three and to plan in some 

detail thcmaterial for Secondary Four and Five, have been fulfilled. 

Tterial Secondary writtenThan( for Three has been ir, two parts Algebra 

and Geometry, and the writing group iiope th;at these two parts will be bound 

, 	together in separate volumes. The reason for this is that in some schools 

different teaciersjmay be teaching the material and they willfind it use

ful to have the two separate books. 

Appended to.this report is t.e list of Chapter headings in Secondary 

Three and proposals for units whicl. will consist of one or more chapters in 

Secondary Four and Five. 

There was little difficulty in determining [tow the Algebra should be 

developed. The future of the GeometryWriting was much less certain, and 

one week at tle beginning of tLe Workshop was spent exploring possibilities. 

When this had been done there was almost unanimous decision that tae subject 

should be developed as it has been with a brief informal approach followed 

( -by a deductive development based on a suitable set of axioms. 

During the first three weeks of the Workshop discussions between the 

Chairman of the Workshop, Professor Ted Martin, representatives of the 

Ministry of Education in Uganda and teachers in Schools, Colleges and Uni

vzzsities in East Africa lead to the decision that work should,.be started on 

the preparation of texts for a Four Year Secondary School Course following 

a Seven Year Primary School Course. Accordingly turee members of the Secon

dary Writing Group began writing a text containing a single years work, made 

up of material from ti.e Secondary One and Secondary Two texts which would 

not be covered in Pri.mary School. It is anticipated tihat the East African
 

Secondary Schools will follow a first year course using the tcxt so prepared
 

witi a second year course using ti&e Secondary Three Text. . . 

Further to this work a syllabus for the O-level Examination was drawn 

up. It is hoped that E.SoI. will present this to the Cambridge Examinations 

Syndicate and to he-West African Examinations Council on behalE of the 
Schools using Entebbe Material. The examining boards will wisiL to know in 

what year tke first -level examinations are to be .held and a rough estimate 

:.. . . / ; .: , : • . . , . : . : . , : , : :- . 

http:should,.be
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(Of: the numbers of sch~ools and candidatcs' involved. Those two Examining 
Boards i1ll have to refer the syllabus to t..eir 4dvisory. Partals and it is 

e t any.ques tiod uran re -b 

While te-r, is little difficulty in preparing the syllabus on the subject 
Siatter alr2ady written, there is an inevitable sket ciness on t.ose topics 
not already written.
 

In presenting the syllabus, it is hoped t.,at ES.I. will stress the 
experimental nature of the material, which may well lead to changes in de
tail or stress in the syllabus wit,;out affecting the over-all structures. 

Secondary Three 
 Chapter Headinps
 

Algebra: Unit 1. Quadratic Eiations and Inequalities 

Chapter 1. 
Linear Equations and Inequalities
 

Chapter 2. 
Quadratic Equations and Inequalities
 

Chapter 3., Factorization 

Chapter 4. Radicals 

Chapter 5. Completing the Square 

Chapter 6. Graphical Solution of Quadratic 
Equations and Inequalities 

Chapter 7. Systems Involving Quadratic Equations
 

Th.Unt 2. Po*wars and Roots 

Chapter 8. Integral Exponents 

Chapter 9. Rational Exponents 

Chapter 10. Irrational E :ponent4 L 

Chapter 11. Logarithms
 

Unit 3. Functions
 

Chapter 12. Functions 

Chapter 13. Polynomial Functions 
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Chapter 1. Deductive Reasoning : :
 

Chapter 2. An Introduction to Deductive Reasoning in Geometry
 

Chapter 3. Our First Geometric Postulates
 

Chapter 4. Filling Space with Points
 

Chapter 5. Congruence, Inequalities and Measuremernt for Segments
 

Chapter 6. Congruence, Inequalities and Measurement for Angles
 

Chapter 7. Congruence of Triangles 

Chapter 8. Logic - The Rule of the Game of Proof 

Chapter ,. Exterior Angle Theorem and Inequalities in Triangles 

Chapter 10. Elementary Properties of Parallel Lines
 

Chapter 11. The Parallel Postulate and Some Consequences
 

Chapter 12. Transversals to Many Parallel.Unes
 

-. ' .-. Unit In $eQondarv,'Four and Five 

Algebra: 

Secondary IV: 	 Unit 1. Rational Functions
 

Unit 2. Exponential and Logarithmic Functions
 

Unit 3. Relations and Functions
 

Unit 4. Arithmetic and Geometric Progressions
 

Secondary V: 	 Unit 1. Probability and Combinatorial Analysis 

Unit 2. Trigonometry 

Unit-3. Linear Algebra . 

Geometry:
 

Secondary IV: 	 Unit 1. Area and Volume
 

Unit 2. Three Dimensional Geometry
 

Unit 3. Similar Triangles
 

Secondary V: 	 Unit 1. The Circle and the Sphere
 

Unit 2. Vectors
 

Unit 3. Introduction to Co-Ordinate Geometry of
 

the plane.. 

Professor Kathleen; Collard, Chairman
 

Department of Mathematics
 
University of Ibadan
 
Ibadan, Western Nigeria 
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1 64 --MNTE.BE M'AT !ATICS OSOP RTICIPANTS 

Jul: 5-Aucust 15, 1I94. 

Pro esor U.T. M.ar-in, C', rrian De'r~tment of !th~ematics, ascuet 

.. I.. o Technol.ogy CaMarsdsc 
sttsachusetts 

Mr. 0. Oylese, Uni';erzicy of badan, Ibadan, tistarn NiceriaProfessor Don.ald E. r c.mond, 
.,!assachu:?t3 

r~ ~ ~ ~ " L R'' [" V'RTTTNG CR.OU? 

Professor Clarence E. !Lard'rove, Chairman, Northern Illinois University,
De K,,alb, Illinoi3 

Miss Lucy Addy, Achimota SchcoL, Accra, Ghana
Mr. Muhamed Bashraheil, Bububu SchooL :<anzi.bar, Tanzania
Mrs. Virginia Sherman-3oy.,!, Deparcment of Education, 
 Monrovia, LiberiaProfessor Vincent Haag, Franklin and Marshall Col.luge-, 
Lancaster, Pennsylvania


Prof-ssor Shirl!y Iill, Univarsicy of .issouri, Kansas C ity, 'issouriProfessor Paul B. Johnson, Inversity of California, Los Angeles CaliforniaMr. Hosea K'-sule, Namutamba Teacher Training College, Kamo ala, UgandaProfessor Paul D. Tes, bstar ColleGoves, MissouriHr. Morton Iu-h.ogho, M'inistry of 1Rucation, 3lantyre, Malawi

.,4.s. Mary Neville, U.SA.TD., Lusaka, Zambia

Hr. Haile 
 Sajine, Haile Selassie 1 Day School, Addis Ababa, EthiopiaDr. Onyerijara ' e-e, Univer iLt, of i-ria, N1sukka, strn Nigeria 

Sj-:Q;o:DA~y RITING GROU? 

rofessor lae.-lt,.en Collard, Chairman, Deparrment of Mathematics, University
of Ibadan Ibndan, Western &....ria

Mr. D.K. Abbiw-yackson, ...  nzcur"ah Univers:ity of Sciunce and Tichnology,1dumasi, Cwhana 

Ab>a!lya "Dr.Dr.cincarA ,a:...madulc Univer:i ty,ma u n= , Zaria, Northern 
.School 

!'ya! L;;' NigeriaSLa 
of Sc jenc., Lagos NiriaProfessor '2"a-' Brtmfieal Un ry o. Ann Ar MihiproFssor "Hh Chrast,,ns n, .:ed Coll.:!e-, Portland, Orgon

",t John Dow.:sett, Mak-rer "ol School, Kampala, Uganda
Pro..esor john Dyer-3ennet,, Carleton 
 ColLege, Northfield, Minnesota
Mr. Julius E. Jonah, Prince of- T\le" School, rreetown, Sierra Leoner. 
Michael 1,inunda, MHinistry of Education, Dar es Salaam, Tanzania
 
.r. Edward H. Kizza, University College, Nairobi, 
 KenyaMr. Robert L.N. Offurum, King's College, Lagos, Nigeria

Mr. Cyril N. Okosi, Government Secondary School, 
 Owerri, Eastern Nigeria:Mr. J.E. Phythian, Hakarere University Collge, Kampala, UgandaProfessor Ual!-r Prenowitz, 3.ooklyn Colla,, Brooklyn, lNaw York
Z 'HenrySw;in, 
 Neo Trier T',inshio llih School , Uinnetka Illinois

*'r. James 17. Swif-.t, Aliance High School, Kikuyu, KenyaHr. J.E.11. aylor-Pea:ca, Govermaent Secondary Technical School, Freetown,
Sierra Leone
 

Dr. Awadagin Uilliams, Fourah 
Day College, Freetoun, Sierra Leons 

*Epatri.-e 

http:lae.-lt,.en
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-TESTIN AND -PROBLID[-CONSTRUCTION1WRITING GROUPJ--? 

Mjr. Chiristopher I1odu, Chairman, West African E.xaminations Council, Accra 
Ghana 

Mr. Theophilus Q. Armar, I-est Africa Secondary School,. Accra, Ghana 
Mr. Donald Garbutt, University of Cambridge, Cambridge, England
 
Professor Stanley P. llughart, Sacramento State College, Sacramento,
 

California
 
Professor 'Peter A. Lappan, Jr., Lehigh University, Bethlehem, Pennsylvania 
Mr. Leleoboam,Okello, Ministry of Education, Arua, Uganda
 
Mr. Jacob K. Okine, Accra Academy, Accra, Ghana
 
Mr. Richard S. Pieters, Phillips Academy, Andover, MaSsachusetts 

TEAC1HER TRAINING WRITING GROUP 

Profesjor Alfred L. Putnam, Co-Chairman, University of Chicago, Chicago, 
Illinois 

Professor Donald E. Richmond, Co-Chairman, Williams, College, Williamstown, 
Massachusetcs 

Professor Robert Brown, University of California, Berkeley, California
 
*Professor John H. Gay, Cuttington College, Monrovia, Liberia
 
*Mr. F. B. Dyck Harding, ' i ii '': : " Training College,Milton Margai " - Freetown,' .. / / . • ;":.: ' '/.',:• / -	 : " ' •• • . -/ .• ' ( . . --- /. . • Hk••. . '• :•• / ' . @1	 "- . •I'.• ."• . •< . i. ,. . , / -- .•• • .'' 

Sierra Leone
 
*Fathar Jean, Labrecho, Teacher Training-Co3.lege, Ayangba via Idach, Northern
 

Nigeria

( Mr. John 0. Oyelese, University of Ibadan, Ibadan, Western Nigeria
 

Professor B. J. Pettis, University of North Carolina, Chapel Hill, Nc-:th
 
Carolina
 

P'rofessor George Springer, ludiana University, Bloom~ington, Indiana
 
Miss Kate Sowden, Principal Lecturer, Department of iMathematics, W-hitelands 

*College, Putney, London, England
 
*Yather C. Van Uden, Holy Ghost Teacher Training College, Morogoro, TanLzania 

* 	Mrs. Elizabeth 'M. Williams, Essex, England
 
Professor Izaak W.,irszup, Univarsity of Chicago~ Chicago, Illinois
 

OTHTERS: 

Mrs. Francile E. Marsh, Richland Public Schools, Richland, Washington 
Mr. Paul E. Mugambi, Makerere University College, Kampala, Uganda 

-11:r. R. A. Wlalsh, UNESCO, Kampala, Uganda 
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Nancy G. Brown, Berkeley, California
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Miss Broeck Wahl, Paris, Tennessee
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.- TILEITEBBE-SYLLABUS AND-- TIIE- O-LEVEL .XT NIAT0IN-- --.. ----

The 0-level Examination
 

Under the system o2 education in effect in English speaking 

Africa, students are called upon to take ;hat are called "Ordinary 

level," or "O-level" examinations in several subjects. These exami

nations usually take place at the end of either the student's fourth
 

or fifth year of secondary school, depending on the curriculum in 

effect in his country. The examinations cover material which is 

basic to the subject. 

Success in these examinations enables the student to continue
 

his studies and, just as important, most employers consider the passing
 

(of a certain number of subjects at O-level as a prerequisite for 

many positions. Failure in several subjects at 0-level not only ends 

the academic career of the student, but also places a relatively 

low z iling on his potential income and drastically reduces the 

choices of occupation open to him. . 

The 0-level examinations are governed in tlest Alfrica by the 

West African Examinations Council, and elsewhere by the University 

of Cambridge Examination Syndicate. These examining bodies take 

responsibility for-.ail phases of the O-level examinations, from 

setting the questions to scoring the papers. 

ThePurposes of the SYllabus 

The examining bodies have expressed a Willingness to provide 

0-level examinations based on new and experimental programmes of 



-. .

study, provided that thepe programmes are eduICi-tiaL' so,',nd and
 
Consstent .1ith alr2ady e:th., :r'.?,rarm9s. 
 O:dinac-iy, tles 

bodiez 
 l dIecide 
at >aj t~io yea.s in advance it.t whv,il
 
provide jn eamina-ion adaptd to a p:irticuiar course of stud.
 

'matht Oe theant atics Prog1ramme has been in Operation 

since l962, Te:=tbooks !.or the first two years of sacondary 

school mathematics are now 
being used, and a tex 
 for a third
 
year has been prepared and should be in 
use early in 1965. 
 '21here
 
are at least 46 schools throughout Africa that have either used or 
expressed an intention to 
use at least some portion of this 

material. 

A major drawbaclk of the Entebbe Programme has been th.1lack 
of a guarantee to schools and students using this material that
 
an O-lavel mathematics examination based on the Tntebbe mnaterial
 

will be ,vet. i ,ny
5chools using the Entabbe material have ox
pressed the urnderstand.,1 
 concezun tha. they may be jeopardizing
 

their students chances to s233 t lsntly
constituted 0-level 
examination in mathematics, as the uoze of the Entebbe materials 

takes cla3si time away; fror , material now oresent on these 
examinations. In many cases, the classes using the Entebbe material 
treat it as supplementary to the more conventional i,.atarial, 
which
 
commands moot of the class time, Such an arrangement is not what
 

the authors of the Entebbe tc::ts 
had in mind. It 
is the opinion 
of the author 
 that thae Entbba material would be best used as 
the
 
basic course of study. 
Thus it would seem that the Entebbe ma:erial
 

4ould not receive widespread use as it was intended ro be used 



r wee 	 rrngdexmnaunles an alentv O-lave 

" litkely that a very large number of students wol comlet study" 

"of .the material before 1968. In any event, it seems imperative that
;":: 


i..the approval for an alternative • examination be obtained •from the 
minin bodiesae as so as possibla. 

Ordinarily, the examining bodies will send-to the schools a 

decit of'' the courses of study approved for examination. If 

. .......-the Entebbe programme .isapproved, itis possi 


:': .that the syllabus drafted by participants of the Workshop for th e 

purpose of describing the-programmeto the .ex'amining bodies will • 

,be distributed to the schools as an official description of the 

•programme. Thus the contents of such a syllabus,would have some

-:'.! i. 	.effect on the decision of a school whether or not to use the Entebbe
 
"material andt, ifvthe schoolshould decideto useit, how it would
 

- . : ,be taught.
 
bodiessould bepnteit t 


oe sclastan officia descriptiono..th.
 

'Finall it 	 haosiethe aminin 

be ditiue 	 anyot
arethe 	final judges ofthe propriety f suc19a sylabus, or 

t
part (thereof., Aproposed s liabus is treated as "subject t 
t r i g h t 

negoriaiy,"Theexamining bodies ireserv e d' to make all 

o tudpositon of the examinations. .rfinaldecisions aboutthe 

at the 1964 EntebbeWorksaop fothitithenyllhbusdrantGedy e

tng a......s......... of s.udy he Eoeprgmaterianeouldae.llTus to 	 .ecidet uei.hi.ol
 

http:uei.hi.ol
http:descriptiono..th


V 

-27

. ..
r. o.
A Dzeebcrptios o~the s i Syllabus... .. 

As it is not.a Simple mater,to write a detailed description
 

of a fve year course of uhich rnly three years work had been written 
there ,wasa certain amount of disagreement as 
to how to proceed.
 

The basic problems concerned.i 
the degree of flexibility such a
 
syllabus would allow the Secondary Writing Group at 
future Workshops
 
in the writing of Secondary Four and Five, the classroom teacher
 

in the choice of covering or not covering some of the more novel
 
and/or more 
difficult material, and the e:xamining boards in setting
 
questions for an O-level examination. 
 It was the consensus of those
 
involved in the writing of the syllabus that the present form of the
 
syllabus maximizes the flexibility of all three groups in a manner
 

consistent with the aims of the Entebbe project.
 

The syllabus in its present form is an outline of the, topics 
to be covered in the Entebbe secondary texts and required of the 

student on an O-level examination. 
It is hoped that the syllabus
 

also conveys some of the flavor and approach to mathematics that
 
the Entebbe participants hope to convey through the use of the
 

Entebbe ta:ts. 
 Some topics are listed as 
optional, 
in the sense
 
that these topics will make up but a small, and to 
some extent
 

optional portion of the examination. 
 However, the syllabus is de
signed to encourage the teacher to cover as much of the Entebbe
 

material as the abilities of his students and time allow.
 

A collection of specimen questions has been included with the
 
syllabus. 
 It is hoped Ithat these questions will illustrate the
 



... ..-... . 

intent ofthe wr iters of the material with regard to what is to 

be e,pccted of the student. 

An appendix to the syllabus lists the chapter headings for 

the Secondary Three text and also the proposed unit headings for 

Secondary Four and Five. This appendix is intended to add infor

mation about the spirit and content of those volumes which have not 

yet appeared in print. 

It cannot be emphasized too strongly that the syllabus in its 

present form must'be considered'tentative, and that modifications 

may become necessary in the light of future developments. 

Submitting the Syllabus 

The syllabus is being submitted to both the Cambridge Syndicate 

and the West African Examinations Council by Educational Services 

Incorporated 6n behalf of the schools using the Entebbe material. 

Both of these e::amining bodies have expressed great interest in the 

Entebbc programme, and members of the staff of each have participaed 

in Entebbe Workshops (Donald Garbutt of Cambridge, and Christopher 

Modu and E. B. Laryea of the West African Council),. Both 1r. Garbutt 

and Mr. 1lodu have expressed personal unofficial opinions that and 

0-level examination in mathematics based on the Entebbe material 

should be provided. 

Once the syllabus has been presented to the eaminin bodies, 

each of them will study the syllabus and perhaps the existing tex'ts, 

and then will arrive at some conclusion about an arrangement, for 

an alternative e.amination based on th Entebbe material. Once 

...... 



this conclugion has been reached, thic .chool \nichi a82y have an iuto.en't 

in the decision will be notificd o the deciion. 

Professor Peter A. Lappan, Jr. 

Department of Icathematics 

LehigTh University 

lt:!bo-, 4en' 'lv ,an 

December 14Z, 1964
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Year PerAiopdof General
 

- ... Produced Exprimental;Use Release
 

Primary,Text
" and Teacher% | "<
 

Guides
 

Primary One 1962 1963-1965 1966 

Primary Two. 1963 "1964-1966 1967 

.....-. J Primary Three 1964 1965-1967 19,03 

...Primary .Four -1965 1966-1963 1969 /
 

':"Primary Five 1966 1967-1969 1970
 

Primary Si 1967 196S-V970 1971!
 

Secondary Text
 
.nd. -Leachers'\
... k A... ' .. 
Guldes 

SScondary One 1962 O 1967 

aSecondary Two 1963 1966-1967 196 

Secondary Three 1964 1955-1963 1969 
Secondary Four 1965 1966-1969 1970 

S Secondary Five 1966 1967-1970 
 1970
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Yea r ]? o-C)'c Gcne:: .Produced E:pc-iue t] ,. Rclca: 
Training Co]lcge
 

Textbook
 

Volume Oue 
 1963 1964-1966 1967
 

Volume Two and Three 1964 1965- 1 1968 

Xo1 ume F our 19 5 1966- 1969
 

VC.cumc. ive iotS CS 1()7;j 

Primary
 
Teachers'
 
Handbook
 

Grades One to Three o4-19,63 7 1963 

Grades Fc.ur 
to Si- 1966 7-1I C)9 1970 

The years in the third columrn are the pars \;hen the mLterials in queston 
will be considered have complete il teri; ofLo been rusprch ad e\,-op~c-.t 

The relationship of E.S I's Mathematics P-- .. t a,.
 

completion, 
 has yet to bu determird. ClearlV Lhe program .ili longer LLno 


an R & D program; -in"all 
probability w~atevcr fuuctionz reain v:ill bc ...... 

fcrred to 
an African inSt-tut0:,
 

It vill be noted thcor release of secondary matEriai." 1il! in generjl 1c 
slower than release of primary materials. The pace of experimentation i:t! 

the secondary matcria'ls ,as bee:. ., v 

118/65 
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Educational Services incor-poratcd
 

African 1 it m.tics r?
o;_ra.tm 

Su Ar Cn cf 1.,r:Luy of )::C c ic: L -Z: ; 

Ccn21us-o':: of EpcD rimie:t ,:ic: 

First Editions Lnd of E::perinientation uith 
Year Completed E]ditions of Etericls 

1962 4 

19(3 6
 

1 6. 
 6 
 -


1965 5 2 

1966 6 
 5
 

1967 2 7 

.j 9(1-3 5 

1969  6 

i970 - 4
 

(Fcr each gradeo the pupil texts and the teachers' guides are each considered 

to be separate editions.) 

It may L secn that the vriting-load is fairly evenly distributed over 

the years 1962-67. The.peaks in completion of final editions indicate thi 

special proulems represented in the completion of the secondary ter:ts anc4 

teachers' guides; the :esciution cf these problems w4il1 occupy much of th,; 

attention cf the Prog'ram during !96/ and all the attention Of the Prograw.r 

(so far as the prenaration of mateiali is concerned) in 1968, 1909, and 

1.970. 
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