
Report of the C1.1vmittecl orl Interratioriz] Cno', rt&ioL}in 
iatheimiatics EducaLion .ln the Ai .ic iI cs lrogr 

SeptewbcY .!(, 19&'9 

........ 1.
I. Introduction ................................. 


II. Procedures of the E.. u.t.on ......... .................. 4
 

I'I. Evaluation P1:ocedw:.e 2 - Testing ......................
 

IV. Text ook Evati ,s .................................. 	 12
 

V. F e0 O]c:rv, :[on ......................................15
 

Vi. 	 SlwUt ary of Conclusions and Recomimcndations ............ 17
 

Append.ix A: Te.Citing Ls .............................. Al
 

Apjpen.idix ]3: 	 Dr. Vogc..J.'s ' Report on Visit to 
Mombasa, Diir es Salztam, and Nairobi........... B3. 

Appendix C: 	 Dr. Springer's Report on the Trip 
to Ghana....................................... Cl 

Appendix D: 	 Dr. Pollak' s aind Dr. Young's Sumiiary Report D1 

Appendix E: 	 Dr. Pollak's and Dr. Young's Report 
on Kenya ..................................... El 

Appendix F: 	 Dr. Pollak's and Dr. Young's Report
 
on Tanzania ....................................Fl
 

Appendix G: 	 Dr. Pollak's arid Dr. Young's Report 
on Uganda . ..................................... G 

Appendix H: 	 Dr. Pollak's and Dr. Young's Report 
on Ethiopi a .................................. 13 

u\tCAL AND 

http:Append.ix


ReiPor; of t ic Corlm itte c on IhnLe rnati onal Cu:coe'at'ioin in 

Matllomatics Education in the African Mathernatic s Program. 

September 16, 1969 

1. Introduction 

TIho. Co' r i.no o" lntetnoi:;1io nal Coao-,'ati.on in Mathematics 
Eduation of the Conf'im'wc Bcoard of the .atthomtical Sciences 
cons irs; of yp nt, [ ec of thy soc:ietie s\' 0vK of the 
Con fe) n c:C: r cC ;! e n ':ba-,;5 Ct. csa i tt[ wa : becaus etaofC 

c:.m intuvai "thei n Wo ... . .Ont activitie-i n c " "ts 
education, tor Ul'v an the0CcommissinLun I Wd a.rminol to anapaowur supl 
and deu-aucd fur p)rojcCts i ])n mtOiati.cs educati:on butI, in the USA 
and abroad, 

-The memoers of the Committee re: 

IDr. W.).i F. Atciii.son), )irc:tor, Computer Sciunco Cenler, 
University of Marylanid, Col'lege Park, Mary].and, repre
sentir . tihe Associat:ion for Compu ti ng lachi:Lery, 

Dr. Edwrd G. BoE> Professor of MaiLthefl:X..cs Education and 
Director, School Mathematics Study Croup, Cedar Ball, 
Stanford University, Stanford, California, representinig 
the Conference Board of MiathematicaL Sciences. 

Dr. W. 1 . Duren, Jr.., Professcr of Mathomi,,tics, University 
of Vi.rgini a, Charlottesvil.e, Virginia, represoenting 
the Mathemati cal. Assoc:i i1:Ion of Amer.icea. 

Dr. Julius H. lavaty, President of the National Council of 
Teachers of Mathematics, 250 Coligni Avunuc , New Rochelle, 
New York, representing the Conference Board of the 
Mathematical Sciences. 

Dr. Burton 1. Jones, Professor of atheatics, Univrsity of 
Colorado, Boulder, Colorado, representing the National 
Council of Teachers of Mathematics. 

Dr. Gottfried Noether, Professor of Statistics and Chairman 
of the Statistics 1)epartment, University of Connecticuq, 
Storrs, Connecticut, representing the Institute of 
Mathematical Statistics. 
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2. 

Dr. George Springer, Profeso:r of M'atheuatics and Chairman 
of the Mathe.matics D pr.tmnt, Indiana University, 
Bloomington , inidlutn. eop:rwt:'ant . ui the American 
Mathematical Soc iety. Clni.rman WJi the Committee. 

Dr. Donald Thomsen, Jr., I. P.M. Prnfcsoa:LC~naL Activities, Armonk 
New York, repro en--, the Society for Industrial and 
Appli.ed Mathenmatic: s. 

Dr. Ga l. S. YounEg, Jr., Toof' sor of .athra:,-:i. , Tufl.a,'Y 
University , N w Or!.eoons., Loui.sjaLa,, repr:sen ting the 
Conference Io .:,d of the Mthema.i. Ca. Sciw ,a,. 

Dr. 	 Bruce VoE.l i, i'rofoenuor of Mtlh ematLcs Eklucati on,
Tcache.rs Co]3leE, Co)uabIa Uni var;8 iy , ItyNow York, Now 

York, executive secretary of the Committec. 

The following people also assi ted with thye activities of the 
Comm:ittee: 

Dr. Trurcan A. Botts, EMCWi J..i ctO Of- the CW 
Board of the Eatimeati:. c.l Sl encess 21.00 Pennsylvania 
Avenue, N. W., Warli Ln:, ).C. 

Dr. 	 Jay Davcn port, National. Sa." c. e Pounation, W-shington, 
D.C. 2050 

Dr. Henry 0. Pollack, Bell Telephone Laboratories, Inc., 
Murray 1ill, No,; Jersey 

As part of its manpower study; the Committee decided that 
i t woul.d make a study in depth of one program that has involved 
a large number of mathcmat:icians in work abroad. At the request 
of the Agency for International Development (AID) for an evalu
ation of its African Mather aties Program, the Committee agreed to 
use that projec.t for its study and to provide AID with the 
requested evaluation. 

On June 25, i9681 the Committee met with representatives 
from AID. These included Mr. Clifford H. Block, Mr. I.lyron Vent, 
Mr. Thomas MacDonough, and Mr. David Laird. The AID repre
sentatives suggested that the evaluation and study of the African 
Mathamatics Program (AMP) include the following: 

1. 	 A determination of the mathematical qua.ity of the mate
rials developed by writi-1ng groups. 

2. An assss o t _ ......c....o u..... t. of the materials 
(They moy be "good" canrma;hematio-butthey be taught 
by the teachers available?) 
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3. An assessment of the educational offectL.venes of the 
materials. (iow do the new matec:ials relate to other sub
jects taught :in the African sc:hools and ho: ha< the "ncw 
philosoply" 'wbodiled in the mathicn is,,K. a. affected(materi s 
the process of chan;e in other areas such an the social 
sciences, phys:ical sciences, etc?) 

I. A determi.nation of the precsent status of the project in 
.each of the ter cJ <ie< :i.nvolYve[-.!l -he A!.;? 

5. 	 An ase ssmcnt of the barriers to the use of the new mate
3ia]S. (For exalp. e,-tiim e-nvy be ,,vet diffi ulty in 
producing the MLU texts a t : a-, ,,usi - thereand . e 

a t .. t systemmay be ,ho ,-e of qualiied. e i . so , 
wido adoption in a. p a cc. rPt, 'is not fn etc....con& 	 Jo, 

6. 	 An apprs lal. of the trend towavrd ocal adat Lion should 
be made. (Are the adaut .t ova- in the "I-TA"o i 
orig~inal, have adaptations dowErsL:Mis' tho CIullt ofc the 
mathmiatics, h..ve Won"ae thr m i more." , 

' acceptQ)hJ. to the looal *taOc< is, ecse) 

Sn assessment of the transfer potential of the method used 
in prop ari,L the ma i- ii.Ar:i.-ab-L to other subj oct 
matter areas and to oMther parts of the world. 

The AID group requested that an interim report be submitted 
by December and that the final report be ready in June of 10.9 
Although this did not gi.ve enough t:in to make as thorough a study 
as a prC)gram of this magnitude requires, the Committee agreed to 
do as Iuch as possible with:i.n the exist:i.ng limitations and to meet 
the deadli.nes set by AID. 
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II. Procedures of the Evaluation 

As a result of the June 25, 1968,, conference with AID 
representatives, the Committee on International Cooperation in
Mathematics } ducation explored various procedures for conducting 

a study and evaluation that would provide information in the 
seven areas of interest cited by AID officials.
 

As a result of these deliberations, three kinds of evaluation
 
procedures were developed:
 

1. 	 review and evaluation of textual niaterials of the African 
Mathematics Project by distinguished mathematicians and 
mathematics educators; 

2. 	 administration of especially prep-,red mathemat;ics tests 
in elementary and secondary schoos in selected African 
Mathematics Project countries; 

.3. field observations and discussions with teachers,administrators, nd Minist.ry offici.als in countrie s 

part.ic.ipating in the atheatic , p roject condu cted by 
visitation teams of Amieerican mriathciiiLicaJ. personnel. 

Although these procedures are interconnected (for example, the
 
evidence obtaired in 3.supports conclusions in No. 2 and No. 3) 
they are discussed separately in this report for clarity and 
emphasis.
 

The evaluation of the AM. textual materials by distinguished 
mathematicians was undertaken in an attempt to answer partially the 
following tvo questions raised by AID officials: 

1 	 A determination of the mathematical quality of the materials 
developed by writing groups.
 

2. An assessment of the educational quality of the materials.

(Theymay be "good" ma-tcE5 s but can they be taught by'
 

the 	teachers avei1rb1c9'
 

In order to obtain unbiased and internationally acceptable
 
criticisms of the AMP texts, the Committee on International
 
Cooperation in Mathematics Education nominated five distinguished
 
mathematicians and mathematics educators with European affiliations.
 
Three Scandinavian mathematicians were invited to survey and
 
report in detail on the mathematical and educational quality of
 
select AMP texts. A D1tch mathematician residing in the United
 
States was invited to participate in the analysis also. Finally.,
 
a member of the Committee on International 'I.'athematics Educatioh 
with special interests in the area of probability vclultnteer~d to 

wt . i	 c 
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conduct an analysis of the AMP materij]s as they relate to this 
area. Personnel participat:in in thi s critical analysis were 
as follows: 

1. 	 Reviewers for primary AMP materia,-:-, 

Dr. 	 Matt- l.H}s tad1I~gstl:Lgc, n .16 

1827A St,ocksund
 
Sweden 

2. 	Reviewers for the AMT secondary school materials 

Dr. Goraen 13jrch 
DepartmCfnL, o( ilathc iat cs 
Un:ive rs ity of Stocklholm 
Box 6yu(.
11.385 Stu,,.hh"o.Ii, SwvTeen
 

Dr. 	],]r.ic X:ristcunseii 
Matematisk ]nstituti
 
Aarhus Un:ivc rs:: tet
 
Aarhus, Denmark
 

3. 	Reviewers for probability and statistical topics within
 
AMP texts:
 

Dr. 	Gottfried Noether, Chairmai
 
Statistics Department
 
University of Connecticut
 
Storrs, Connecticut
 

Dr. Lucas N. H. Bunt
 
Institute for the Training of
 
Secondary School Teachers
 

University of Utrecht
 
Lucas Bol.wcrk 11i
 
Utrec:ht,, Netherlanrds.
 

The 	results of these critical reviews are summarized in Section IV
 

of this report.
 

Tcesting. procedures designed to give some in3sight into the 
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following two questions raised by the. AID group were planned 
and 	implemented by the Committee:
 

2. 	 An assessment of the educational quality of the 
materials. (They maybe:-g--oo-d0' athomatics but can they
be tavght by the teachers avai2.able?) 

3. 	An assessment of the educational effectiveness of the
 
materials. (How do the new materhils Fe-af--to other sub
jects taught in the African schools and how has the "new 
philosophy"I embodied in the mathemAtics materials affected 
the 	process of change in other areas such as the social
 
sciences, physical sciences, etc.?) 

Thus, question 2 above was invcstigated both from the point of
view of a survey of materials by qualified mathematicians and 
mathematics educators and by actual testing procedures in class
rooms where AMP materials are used. 

The 	 testing program planned as a part of the evaluation was
necessaril.y abbreviated. Because of the size of the AMP student 
population and variations in A 1.P utilization among countries, a
testing prcgrai was attempted in only two countries--in Ghana and
in Tanzania. AMP elementary school children in Ghana testedwere 
as were Ghanaian children enrolled in traditiona'L classes. In 
Tanzania secondary school classes of three types were tested. AMP
 
classes were compared with traditional classes and with E. African 
School Mathematics c].asses. 4 Testing procedures and results are 
discussed and interpreted in\Section III of this report. 

The 	third arid final evaluation procedure implemented by the
 
Committee was the field observation of AMP classes, personnel

and training programs. These field observations were designed to
 
provide data relating to the following questions raised by AID
 
officials:
 

3. 	 An assessment of the educational. effectiveness of the 
materials. (How do the new mater-aIs relate o.other sub
jects taught in thn Aric.%' schools and 1-7-r bas the "new 
philosophy" embodied in the mathematics materials affected 
the process of change in other areas such as the social
 
sciences, physical sciences, etc?)
 

1. A determination of the present status of the project in
 
each of the ten countries invo?.ved in the AMP.
 

5. 	 An assessment of the barriers to the use of the new mate
rials. (For examnpJ.e,"there may be great difficulty in 
producing the student texts and teachers' guides; there 
may be a shortage of qualified teachers so that system.
wide adopt.on in a particular country is not feasible, etc. ) 
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6. 	 An appraisal of the trend toward local adaptation should 
be made. (Are the adaptations in the "spfO of' the 
original, _have adaptations doimgraded, the quality of the 
mathematics, have adaptations made the materials more 
acceptable to the local teachers, etc.?) 

7. 	An assessment of the transfer potential of the method used 
in preparing the materials in Africa both to other subject 
matter areas and to other parts of the world. 

Thus, question 3 was viewed both f: om the viewpoint of 
testing and observation, while questions 1, 5., 6, and 7 were 
answered pr-inarily on the basis of observations by .qualified 
personnel. 

Field observations were undertaken in 3 stages-,-a preliminary 
visitation designed to collect information regarding personnel and 
potential sources of evaluation data; a second visiLation involving 
actual participation in AMP activities relating to teacher education; 
and finally a team visitation to selected AMP countries for the 
purpose of collecting information from students, teachers, and 
officials relating to the status of and the prognosis for the African 
Mathematics Project, the need for and quality of local adaptations 
of AMP texts, the relationship of AMP materials to the educational 
needs and goals of the country, and anecdotal comments concerning the 
method and spirit of AMP as a means of stimulating educational 
reform. 

The 	preliminary visitation cited above was conducted by Pro
fessor Bruce R. Vogeli, Professor of,Mathematics, Teachers College,
 
Columbia University, during the period from July 23 to August 3, 
1968. The second visitation involved the participation of Professor 
George Springer, Chairman of the Department of Mathematics, 
Indiana University, Bloomington, Indiana., in a teacher education 
program in Ghana for the period from August 22, 1968 to September
6," 1968. The final team visitation was conducted by Dr. H. 0. 
Pollack, Director of Mathematical Research, Bell. Telephone Labora
tories, Inc., Murray Hill, New Jersey, and Professor Gail S. 
Young, Jr., Chairman of the Department of Mathematics, Tulane 
dniversity, New Orleans, Louisiana, during the period of November 
6 through December 6, 1968. Professor Vogeli visited Kenya and 
Tanzania and participated briefly in the AMP writing session in 
Mombasa. Professor Springer confined his survey to Accra and its 
surroundings, while Professors Pollack and Young made in-depth 
studies of AMP projects in Ethiopia, Tanzania, Kenya, Uganda, and 
Ghana. The countries visited by Pollack and Young were selected by 
the Committee as a representative sample of AMP programs. They 
include countries where A14P utilization has been strong and countries 
where it has been weak as well as countries with substantial 
geographic, economic, and political differdnces. Reports and 
interpretations of the three field observat"ions are contained in 
Section V of this report and documented in Appendices B though F. 

C. 



IlLI. Evalua~t'ioniPcedr 

abou UCIn ord( r to obtci t. dos c'.a f:ectivoneoss 
of the AMP.] . oi!c.S at. tthe .< , n t' 'J sccol l.evels,cdseoo 
special mathematlc:s ,ests, wore ood u tdr the direction and 
ausp:ices of the Commn.itteo on Ti.'i,cic':o. Coopci,'wtio: in .,.tha
matics Eduat.ion. One toest W",a'a .llitor(d to el.initi{;ary sohoW. 
chil.ciren :in Ghan,-"al. and anothr.to sOcotdarC:y school ch:i.ldnl] :.i1 
Tanzania. 

In (liah.!),, c].Onson t;od wuro selected by Nrs .'ucy T--o 
from amionga eie Ii2TItuxy eIcl;os :in Accr l )1iig tihe enId ofneaIf the 1. 
feurth y'or of Stulj Of the ;D*,"ch: :.OW& in the Sample:.dr!n 
.L60 were o:',rolled :ii co: viT:,icl,., proTams aid IT in AP_' p-ror.:1s, 

III rtoizan i. aKOOi r wer-,:e clJet e d b' Hi'. AI.hert1 y1 ,'c 
Bon:iEYti anid includ ed 290 students divi.ded among iAMP, andEASMV, 
trad:ition.l. casr ao follows 

AIP 99 students,; 

.- ~ 't....9 "1 ii{;s 
trad:L~t:L o: .. 9 5'1 ]lCc., 

Tie tent ad(.i i ,erd to ocnet'ai ry o I childcn was corm-
pri sed of tlhrece parts . ]art I cons i.,;.f nr 'ial. s extracted_;-: 


-from a 4!0 it ieL , st prepared by AM.P]' v.':ors. ParPk 2 col.sted of'
"five dlots"' it... as ... d Iin the iksi;"Iong jniO,. study and 
desl,.ed to ,','r'ti [.,o oh ility of .;et,. o doNOm e-ffec ti vely. 
with an u-nfi'i i , mriathuormat:.ca. siturtn. to "fiVu dots" test 
is of :.mpopt,. ' ou a.-]..so hoc.s. . is be1ieved ,h-<.i i.s:it 3 , :t.t rel.atively 
cul.ture free and, ho011: MCl say:2uV as a sub;it ut for Ii.Q. 
measures "avi I. 1.,)1 ,_oin an Afri C: an.c ul ture . T_ t drd portion of 
the test consisted of' items Co-;ie: 5designed by th, c'.to _' 
consultant to supplement s)ec.i.fie sub-sc ae in part I Cf the test. 
The eiit:ire test was printed in two book]ets, CBMS3:4 a.nd CIR:S2. 

BcOause no inifo rrmati.on was avai.lab:l con o rniing the re:l.ative 
iiiwi aI abili ty or :intel~.Il'1ituuu: of pup1ils c'nrollc' iii Am vc].amesO 

in co-an- son w:t tho so enyoal]od in trad i.tional courscs, the sub-. 
scales of the test were partitioned in a way that may cast light oil 
the relative intelli.gonce of the two groups. he followi.ng', four 
sub-scales of the test 

1. A-.Coyo.iutation whole 'numbers 

2. - Comput ati o rational. numbers , 

3. G-applic at:i ons 

lt. ]35 dot.s 
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are unique in that they are either treated or not treated
 
in both programs. The first three scales are emphasized in both 
programs, while scale L is designed to be new to all students. 
The.. renmai ning scaIes of tei tet ea., topics AMP payss-ire to which 
explicit attention but arc neglected by the traditional program. 
Scale C, Numeration, is an exception since no information is 
available concerning emphasis given it in the traditional Ghana 
elementary school program. 

The three scales A, D, and G include topics that, on the 
basis of hearsay evidence, are effectively taught in the traditional 
Ghanaian.program. Assuming that AMP pupils also master these topics 
well, it is reasonable to assume that tradi.tional and AMP classes 
of comparable intelligence would perform equally well on scales A, 
D, -n-G_. Sm.larly, siCnce scale L is new to all students, an 
acceptable hypothesis would be that classes of comparable ability 
Would achieve comparable scores on scale L. Thus, scal-es A, - G, 
and L possibly can be used to establish the comparability or lack 
of comparability of mental abilities of the AMP sample and traditional 
classes. The average ratio of AMP scores to traditional scores on 
scales A, D, G, and L is 1.47 rather than 1.00, "suggestirig, at least, 
that the mental ability of the AMP sample was h.ighcr than the mental. 
ability of students selected for the traditional sample. The fact 
that the ratio of AMP to trad.tional scores on scale 1, alone, a 
scale including topics new to both groups, is 1.58 further substan
tiates the hypothesis that the AMP sample was more capable intellec

'tually than the traditional group. In fact, the results of scale L 
seem to indicate that the performances of traditional pupils on 
traditional scales (ADG) were comparable, mental ability taken into 
account, with the AMP performance. If the preceding interpretation 
of the scores on scales A, D, G, and L is accepted, then the 
scores on the remaining seven scales 'are given added meaning. As 
indicated in table 3 of Appendix A, the average ratio of AMP scores 
to traditional scores for the six scales excluding scale C is 1.83, 
which is significantly greater'than the ratio 1.47.
 

These results are consistent with, but, of cdurse, do not' 
prove the following interpretations: 

,i. Students in the iu'.P sample on the average are considerably.

above students in the traditional sample in mental ability. 

2. Students in the traditional sample do as well as, but not 
.	 signilicantly better than, AMP students, mental ability 

taken into account, on topics relating to computation anid 
applicatio.n that are stressed in the traditional program. 
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3. 	 A.P students do s:iUnificartly bettirc', men ,vall.abil:iLty taken 
into account, on topics stressed in AWP tests, but not in 
the traditional p:rogram. 

This pattern is 	 con sistent with data obta:ined when comparing 

modern and traditional, curricul :in the U:ited States. 

Because of a ]lack of a culture-.frec instrumient that measures 
not on]y menta,1lab i.lit )W ot o aCbli ibes such an speci al 
visualizsation thamay e K (L aci;o"i K! :in 1''ci . )Ki. tha coml
pari son of AMP and trditionu. 1 j ,oi n- Ghan(naian c.lementary 
schools :Ls incorclusiv. It is abs4ol.utely e's-[, tia,, that, such 
.1,.ru!li':nLts be VO.cTddC ,0: T i.. bn -:n''il .( kigC', wi ec: 

.AMP efforts (or foiu , mfn,r,[._U..ay' curLriu,. o,ts in cultural 
sottin s different Lyr*n those in the United ti; s ) he becn 
successful. 

Unfortuniately, at the time this report is being written, 
the aa].,:',is of the Ta:zanan -0,s L, has not boon c'L;].[et ed by 
Professor N. G. Be, IeT. On the basis of pre.ri.minary studies, it 
appears as bcrouQgi ihn :r',*tis on Tanzania are similar to those 
on Ghan bu~1th with los di~rac bao;ecn. Ow L L 2 Lronifl. 11, 

items that were unf'amIi.av to all three groups, the three performed 
sirmilarl y. The test w', or:i ~fna1ly made up by Professor Robert 
D:i..lwori of Cali G :Ihi:i.tut, TeCicool testfornia ot0 to A01f 
second,:r. school sLtud ,iLts Profe ssojr .gole modfi'..cd tho test with 
some q.ue stions to make it more .approprii ate for the th ce oup s, 
but .t was still basically an AWU.' test. As might have been 
suspected, the AP.students did better on thlis A;.IP Dotst. This 
shows that at least the Afric an iathema.tc g,.w is dooic what 
it was supposed to do. It might be pointedi out that none of these 
10th grade stucents in any of the thr e group: did well on the 
questions on so:lid geometry, inOccating that no 7e of the three 
programs had covered that material by the time of the test. Pro-
fesoor Begi.e has promised to write a supplement to this report in 
which he will give an analysis of the Tanzania tests. 

Below i. a list of schools in Ghana in which the tests were 
gi yen-

ANP classes: 	 OSU Presbyterian Girl's Primary School 
La-Bonne Presbyterian PrJ mary 
Mamprobi Eoenezer A.T.C.C. Primary 
Castle Road Methodist Primary 

http:iathema.tc
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Traditional Classes: St. Paul' s An l:ican Priimrai'y 
Accra Soinpe Boys (:1) Pr:i.iary School. 
Accra Now 'loiin (:I) prerita! Primary 
:lndepuncldnco Avenue (1) GirPl .rimary 

The Tanzanian tests were given in the followi.ng schools: 

AMP Classes.: Mariana Sec. Schools P.O. Box 4I0, Morogoro 
Kibaha Sec. School, P.O. Kibaha, 

Dar es Salaam 
Ka'Aima See. SchooLs P.O. Box 369, Tabora 

S M,Classes: Assumpt, Sec. Schoo!5 P.O. Box 3041 

Minak:i Sc. SchCol, P. 0. K:i.sarawc, 
n er Bar c:s SJa.arn 

Karimjee Sec. School, P.O. Box 330, 

Traditional Classes: Bwiru Girls Sec. School, P.O. Box 170, 
Mwanyaz 

Ilboru Sec. School, P.O. io 30-1.% 
Arusha 

Academic and Modern Sec. School, 
P.O. Box 710., Arusha 
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octi:ton IV. Textbook Ev !.Iuat1on 

The evalut;:ilc):n the to,.bO<k. was carr:ied out, by a 
group of mcathemati.icans Vn hnt.-u1 e I ediicatbors representing- s.c 
several. countries sel.ec.tQ bc.auC... of their neutral. att:itule. 
toward the curiLculum. 

The evaluators wore aked to concentrae on the m,-[themat:ica). 

content the Entb, t !f to oni.dr the pec'dagcog.cal.Obey wa..re 
aspects and the apprup."",, o. .i :o.,,l o:,tnly as an 
incidental assignmenlt . m,.o'al,i :ito threehe in a:!. div.idcd 
categori:es for the evalut:ion: (a) p:r:imay, (b) ,wrorida:,y, and 
(c) pr"obab:il.ity an]dL MMat,',' 

The or l ," "n of Lmr s w[ in':,,n loea er h tl i. o,"iW
2..
 

favorable. An was to be expOcter e.ch cI' tic, t';er cCo mantw 
that; the texts made a post:i:Lve impressio0n, li,sted some speci.fic 
critic:i rms afte:r:' refl.cti n g the cirtc0s. ; , ,r, -:orieal ciei; 
Some of these cri.ti cia v:; sitouf be inc c in future revi.sis......

or ada aiuat:un, of r,;,cobb. bou:s to .inprove them. How vr, :i.st,!o it 
clear from thei.r reo .ions that the texts nv,, . e el .ti y c.dsoun 
indeecd that they were w:,.':i; ,n by compoeuen :thc .i.'.c.. Thee; it 
reports of each critic will be summarized below to give an idea of 
their reactions. rJ.he actiual detailed cr:LtJ quos w::i. be sent to 

revisi.ons, .]:.]). C. to be made avai l.abl.e when o..adaptations are 
ConteripIlate d. 

Primary IV: The educator liked the treatment of inecqualities and 
order of the numbers. He commented favo.abl.y c, the use of 
"operations" and "machines" . The early introduction of variables 
is gocd and estimation and rough calcul ation is taught, but could 
be emphasized more. Symmetry, translti ons, refl ections, and 
rotations are introduced in geometry. In general., the book stresses 
understanding and problem solving rather that dril.l and memorizati:on. 

The criticism included the comment that the problems were 
"sterotyped and mostly rather boring" Almost al.ll problems are 
presented in a Pew lines and deal with trad:i.tional situations wich 
often ar1 rather uni ntere s n, and do *otsho-&w -ho- mitherw e s -i 
appt.:ed today nor make con'act w:rin the teach! rg .. _ohe ub' .cts. 
Almost all problems are closed in that they hive a unique soluti on., 
all data needed are given and no more, etc. It w6ul.d be better to 
introduce more open problems where pupils collect da a themselves 
and even formulate. thei.r own probl.ems 

The terno. olo,=gre iaAnpto fractions may be confusing. He
 
sugg-ests .ettinrr the numb,rs be called "ratcnaimmbe-:. ao~d
 
eaZT7io fsa bf h-, _f nunItesbn Sctions" -a for n cse
 

f raction s aY1e di ffi cult -to he~d~ on essadleon multi

http:sel.ec.tQ
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Ph cato up frc,0O" Mor tm onrth c'oncept aLi 

fraction PAI on o:.,,orde of :fra, ion . ]' ,ly., hie nuC tr' that. t.h. 
pu):.i.' u. '.:1 i better tiey wu'ked withO-', .,(1 oild be :if ].abeon
to y mvtovl-.t, Aj only fo .lW1i: (irIHOY.'1 Y' O n t.I(9 

bl.ac' bo',' Th, oo s rcl As.o b, move d '.iei.tiOn wiithi n each 
c ... . Q U,, , -',,,',r. , for pup:i.lS: ..nod . tons :fted 
anid morp raV' LCn fr' c pil I n '3 of incli ng
 

o
noth:ing but r bl .. and e neir, the boook could cont Wi.n parts 
with an WK r.o ,t-e.' 3 c:o"(tO Q h.'O: is C:Wl(nCd 

tho No0:' -)1, fCund h,la "C nC1c.L-:,,:* t 

"a-]d ":.F w.,l wr:i.ttCn.' One rcv: ewe :f l tht :,i v c'i-,ors shou:ld have 
beef:.n,:r-u'ceci cclic.r' in tho te:::t and us.d more Cvn ively in 
the coo2i'Cl;.OX. geoaiot : and Ai o'- 'e ' ~ Ho obje(Aucte to the 
treatmtnt Cf' .l:i.nearityin Cn,i.iter IV , sne its deinition depCnd,,; 
1uo-n the coordinate Vyste use d The diffFicuty appaCetlya sesjf r. . :: . iif':icv 3lr;O * , _,,ay:3Ler.J:e ...)... po .X ( .', 

clefin.cd for tra fo:miat:i,. c ,,'vCectors . i ,a,the ic.xtbook should 
ciefiiie is a~Xrino mappt~q )iCo2Cd A1 (:'i cuoyCdintesan1 0 'C: 


Jhc 0.O. reiO)VC,biLD.t o0, and timerevi.e.e wa.'t m.. a toCok to read 

all four volumes of the C -txts . He comnts,avean ecIh text 
relat in g to l.l c'h anges that cou. be m.:KJ: to :iLmprovc the texts. 
He comci.rc :sthat his :i.mpre,'s:i.on of the wor :is favorable and that 
the "ideas of the new mathematics arc well tahon care q' 

Probab.i:Lity and Stat:isti.c:s. One rev.t ev:er read the probabi..lity and
 
-tti-u::.c- atth e p"r6--j;:!la.:ry and secondr- levels. The primary
 
part came from Volume TV of:,. 'It.emticst, C.Bafic Coicepts- o Hi's
 
coii t the statt.hattcs 1.s pur".t.y doncn,.':.ve:tbu].a,
 
repra'en;Lio, greob's, aveS aes typ:cally the ui.nd of material.
 
incudcd in every le.mnntary statistics text some 20 years ago, but 
being deomphas~ized nowdays more and more". The probab:liA ty treat
ment is also very unimaginative being almost exclusively conce:'ned 
with equally ikc.y ceases 

Tho secondary C 1. ccntsins descripotiv. , that 

Ais well done. It repr"cnents ". very maginative]y done preparation 
for a possible discussion of random vribate , approaching 
stati.stical concepts from the point of view of', population functions. 
The advanced math ematics a].so contain material on probability which 
"is we]l written and is good mathemra.,tics''. 

The second reviewer only commented on the probability Aections 
of the A-].evl rni-nuscri). Ile made the general, statement th~at "the
 
contents are mathcmaticall.y correct and in ;gene'ra. the explanation
 
are very good". In places the presentatio., is somewhat too
 
condensad2 ' 1~ >01 and ho2 solme
for s1bchool udantsL suo29si odidition n2 

AamhoLcand a bat. iformat 

http:i.mpre,'s:i.on
http:comci.rc
http:clefin.cd
http:coo2i'Cl;.OX
http:pup:i.lS


[it >O;_.cl,, ; ; t;h, [,e p lbab):il.it [and statis sta:ru ti c. ati 
the pr:iarl- .eve.. w,,as; Po, V,,. ' !. j eXnotji -ite TQ.ban-, ,-:i.cWb t 
rather by the teeni of dvII 1%vl hdVve__11uio:I0 

been butter hnd te brou t in L to hCl.p viJI. h thtQ)S 
On the M405 t['h. writingOHeo other so' . Vr cli id 

ha,e s h expertice avala..le.Io an,O theci.' proucL) I .flac.,th:is 
acdvantane.
 

On the wholn Canon conlud He Lv l''t ' 

diffi to 
appa'ontlv arch more Muei to tha iun oiv'' ypneoL 
not toCo cult for the Afri cantid MCA bLC r .* It is 

cc vU, so the MIqoc. do fue' l SL ut''" 

arc wellI titecC to tLhe ear *et on 1 tution in). the) school. 

http:avala..le
http:lbab):il.it
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V. Field Observations 

Dr. Bruce R. Vogeli visited Kenya and Tanzania'from July 
23 to-August 3, 1968 for the purpose of making preliminary contacts 
for the Commlttee and preparing for the later field trip by, 
Professors Pollack and Young. A detailed report of' his visit is 
included as Appendix B. A summary of nis observations will be
 
given here.
 

The visit was made. at this time in order to attend part of 
the last African Mathematics Workshop in Mombasa. Interviews were 
held with all of the African participants and most of the American 
participants. He found the Africzans very enthusiastic about the 
program; they were very loyal and dedicated to AMP. Since these 
same peopl.e were often in influential positions in their home 
countries, their impartiality must be difficult to maintain. Those 
working on the elementary writing team were critical of the quality 
of some of' the local a daptations beiig made. They also felt that 
there were enough suitable applications in their progrmn to make 
their program appropriate to the African schools. The secondary 
team 'felt their program was appropriate to prepare the African 
students students~teto eneru.rvrsi.csuniversities, attributed usetocini their limited 
the preponderance of British expatri.tes teaching in African 
secondary schools who naturally favor the curricula based on 
British programs. 

enter but to 

The groundwork was laid with Professor R. Dilworth for the 
testing program in Tanzania and Ghana, and the countries which 
seemed most suitable for visits by the Committee's observers were 
suggested. Suggestions were also made for the kinds of people to 
be visited in each country.
 

The report by Dr. Vogeli then'summarizes his impressions 
after speaking to various groups such as the African participants 
in AMIP expatriates, AID personnel, African professors, and 
government officials. He ends his report with recommendations for
 
procedures to be used in the subsequent eva-luation.
 

Dr. George Springer spepi't thi period from August 22 to 
September 6, 1968 in Ghana where he took part in ani institute for 
primary teachers. He also used part of his time to make prepara
tions for the later visit by.Drs. Pollack and Young. Contact was
 
made with Mr. Frederick Gilbert of AID in Accra various
 

representatives of the Ministry of Education., and teachers at the
 
Universities and the primary schools. A report of his visit is
 
given in Appendix C. It was apparent that the AID'pebple in Ghana
 
did not want involvement with education. They favored a broader
 
.regional approach leaving them to concentrate on product oriented
 

missions. The Ministry of Education was committed to a local
 
alaptation of the AMP (Entebbe) primary series of which the first 
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two years were finished. They were still experimienting with the 
AMP and JSP (an adaptation of the Britibh 'SMP at the secondary 
level. both on a rather small scale. The primary teachers using 
AMP materials are all very enthusiastic about it and want to see the 
program expanded but are held back by financial and other considera
tions connected with lack of adequately trained personnel. 

Dr. H. 0. Pollack of Bell Laboratories and Professor G. S. 
Young of Tulane University vJ.S'Lted Ethiopia, Tanzania) Kenya) Uganda. 
and Ghana between November 6 and Decembebr 6, 1968. In Tanzania and 
Kenya, they visited primary and secondary schools, the ministries 
of education, teacher training college's, and universities. Their 
overal. impressions and exper:Lences are given in their reports in 
Appendices E cand F. Their ana.lysis of the situatlion and recomrmen
dations are given- in Appendix D. 

These p .a'ticularcountries were selected for the field 
evaluation because they were each in some sense typical. Tanzania 
was selected as an East African country in which AMP materia:Ls were 
being used at the secondary level and where adap.tations of the 

i .many materials had been made to Swahili and are widely used. Kenya 
was selected as a country where the British expatriate secondary 
school teachers have advanced an adaptation of the. British SMPmaterials and the AMP matcri1. have not been widely accepted. In 
Uganda, no progress has been made -introducing AMP materials at any 
level. Ethiopia was selected because they have been using the AMP 
materials widely and hare an ambitions program for the general 
adoption of the program and training teachers. Ghana was selected 
as a typical West African country in which the primary materials 
are being used experimentally and the secondary materials are in 
competition with a local adaptation o.f the British SMP. Drs. Pollack 
and Young felt that the detailed review of Tanzania and Kenya gives 
a fairly representative picture of the situations in countries where 
A1P is finding support and. those where they are finding strong local 
opposition or competition. The observations of Drs. Pollack and 
Young can be best read in their report. We shall summarize some of 
their conclusions and recommendations in the next section.
 

Q4. 
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VI. Summary of Conclusions and Recommendations 

1. Evaluation...f Textual Materials. The reviewers o f heP
(Entebbe) books all concluded that the materials were in. gen.xal 
imatematically sound. They eac wihthey woul~d have 
done difhrei ntly-but mostly agreed that these wre matters of 
taste. One reviewer objected to the treatment of vectors and trans
formations in the secondary geometry, but this again was largclya 
matter of taste. 

In Africa, an objection often raised is that the progati is 
too abstract aid do&nO t'VeP enough applicaions or maerials.reLat-ed to e s-d j5-Jiferice n ons"hefr ....7[ts-7i6s-lee-n 6f. he 

main m.inteRIS by te_ P:rS 
of other qras. Howeer her is evidence in Tanzaxia (rej L'ed 

*byP-ollack and _.~~yh~the -Tanzanianvr officials b.Dlievc the AMP 
to be much more practical than the traditional one it is replac!lgi 

The general. question of the appropriateness of the AMP V 
materials for Afr'lcans is one that the Committee was not able to *, 

resolve. It may be that materia].s shou.cl be aimed more at vocationa. 
training rather that preptr.atioon for study at a Univers.ity., but 

.there is no unanimity in this view (in fact, the Afr-icans would have 
to be convinced of this, since they have always lollowed the British 
tradition of' preparation for the University) and there are no such 
materials available. Perhaps another program should investigate 
the question of the educational goals in the developing countries. 
It may well. turn out that two separate tracks will be necessary, one 
academically oriented and the other vocationally oriented. When 
the two tracks separate is a serious problem that has to be resolved. 
The Committee felt that this is a very important and large scale 
problem affecting many areas of the vorld and should probably be 
undertaken by an international body. 

It is a.so. appafent from the classroom visits by Pollack 
and Young that. the- African ppil!s,,.t .each level, seem to be cap able 
of handling the AMP materials. However, the teachers are not .yet , 
adequately trained in -arge enough numbers to t,'h ese 

h~F6~-~ israve wether heteachers' guid. sw1LWf ally 
nei~p thqere! oadeatler eU rican-tc- s. The problem of 
tadher training in Africa as in the USA, is one of the major 
obstacles to the introduction of a new and improved program. 

2. Testing the pupils. Unfortunately, the testing program was 
not as conclusive as had been hoped for. One of the difficulties 
seems to be the lack of an appropriate test to measure general 
intelligence or mental ability. An I.Q. test must be devised to 
measure the general level of intelligence of the pupils in order to 
make comparative studies between difficult mathematics programs. In 
both the Ghanaian and the Tanzanian testing programs, pupils in 

S4T. 



different schools taking different prdgrams were t ested but there 
was no way of comparing the general intelligence levels of the 
different classes to enable one to i.nterpret whether the differences 
in scores were duo to the mathematics program or the general level 
of intelligence of the pupils. The Committee felt that it would be
worthwhile to develop such tests, for they would be useful for many 
important evaluations which should be n.ade, not only in this 
mathematics study, but for many other educational experiments and 
programs. 

It seems apparent from the tests givcn in Ghana and Tanzania, 
that the students in the AMP program are learning the AMP 
mathematics, so in that sense the prograin is doing what it is supposed 
to do. What has not been possbLle, for the reasons given above, is 
to get a valid comparison between the diffcr-!nt programs. From the 
Ghanalan tests, it could be concluded that the primay students in 
the traditional p-r-ammay oasWTe as-ut not signicantly 
bettd,-thfi-A.M-P--a-(3ii-og-a.n--thm-A , -iTmnenta.l ability taken into 
a-ccoutinfi -t{ the ffi -,6.U dtocompUTa o)n and app:1" eations hat 
are s-t~rssed in the traditional program, --h-rcaS AMP students do 
sign:[fic]y better in topics stressed in the AMP but not in thetraditio nal p rogra '.- L:i.. ,_. :i -" --T---- --a- &i--1. Ui I . . -

MIodified AMP tests, showod that the AMP students did better on AMPT 
materials. 

3. General Observations. The Committee discussed the dual
 
roles that the U.S. can assume in off.ring technical assistance
 
abroad in the field of education. The first is to set up pilot
 
programs aimed at training the local mathematicians and educators
 
t&caryon "urr6.culum reforms elucational development, teacher
 

-tc -TK oi.-g role is the aci d1 ve opm EE I- pleother -
mentati n~jfa e c~~o a7iI7Tparnty r1T
 
been confusion in the minds of many of the people involved in At-,P
 
as to which of -these roles they were assia.ig.
 

The Committee felt that the proper role for projects sup
> ported by U.S. government funds is the first of the two. In the
 
"j- long run, we have performed a greater service to a country if we 

train their ovm personnel to carry on educational reforms and let 
'ha.e-reforms emerge froi *vjLOhin rataler than be '" ' :" 
abroad. The problem of implementing a new curriculum is a tremendous 
one that requires great resources. We have not even come close to 
training our on elementary school teachers to handle their "new 
math" because of the enormous resources necessary. It would seem.
 
that the proper approach toward the problem of teacher training is* 
to set up a pilot. program in which somi local educators can see how 
it is done and then they act as leaders in their countries to set up 
an expanded program of teache'r training. The same philosophy applies 
to curriculum preparation and revision, testing procedure, etc. 

The Committee felt that there was confusion by EJ)C and 



probably by AID in the ultirlate objective of the AMP. It was 
started as a research" effort but the actions were such that th,; 
end product was the introduction of a new curriculum in Mathc
matics in English speaking areas in Africa. It was agreed by

Imembers of the Coirn:.ttee that the programi ven assuming that 
the objective was merely to train Africans in the process of 
carrying out a curriculum development project, has been left in
complete. In particu.ac-, African colleagucs of the U.S. mathe
maticians and educators have not had the experience of revising 
any of the materials which were developed. Experience in the U.S. 
and elsewhere indicates that a writing workshop to produce new\ materials is only one step i:kn a curriculum development process. 

U V iEqua:ly important is the revision-testng.-eva].ation of the mate.als 
S))Y based upon classroom use. Since this ,,tep has not been done in 

AMP ,thei.t is important that AID support some pilot revision pro
*\jects in Africa as soon as possible. 

It J.s interesting to note that Pol.lack and Young report that 
the Af :r h6i d-6-o(1-n -t6 iTntel..-e pn as qj cc inc -L onai. 

expel ih ii hichi th)ey wer patnrs.Ytt6dcso to termi
nate w.as not made in consultation with them. It has been a blow 

to their pri de". f,urther cl ass~ic, ed foion~~yya 
room testing of the materi.als, education,, and revision. As Pollack 
and Y&Phg-p6"ht'o-tsome-of'the joc ntries ri_16:Vc-iWdhave already 
conrhitt-od as much troney to ,this reform as their limited iesburc'es 
allow. Termination of AID SuPl0rt of thesrch phase meris for 
o~s-of them -wl to dig up still. more money orthat they have

lose the momentuni that has been generatd. Pollack and YXoug urge 

AID to re-evaluate the decision to terminate the research phase of 
AMP'*. T ch&-Ctn6itte -- rCos with their assessment of the situation 
and support most of their suggestions for the next phase of the pro
gram. These are summarized below, and can be found in Section 16 of 
Appendix D.
 

1. The Africans must participate in revising an experimental 
curriculum to prepare them for future self-reliance and to complete. 
their experience in curriculum reform. This cah be done on a 
sample basis, with two elementary and one secondary grades. The 
project would involve classroom experimentation, eva.Lua'O.on, and 
subsequent revision. The revision can be carried out in a manner 
similar to the Entebbe workshop or it can be connected with the
 
development, of the autonomous examination systems discussed in 
Section 9 of Appendix D. Section 16 of Appendix D also details how
 
the classroom experimentation-evaluation-revision-can be carried
 
out.
 

2. Several people from each country should be brought to the 
'U.S. to-do advanced study in the field of testing and evaluation 
not only at such places as ETS but also curriculum development 
centers such as SG. tfrican s.. tra.i.ned in this way would then for;m 
the nucleus for the local development of groups in testing and 

4 i,. 
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evaluation. 

3. There should be continued U. S. support of experimentation 
with the books written last, in the saji-e mrnoner as there was of 
the earlier books. This includes the upper secondary, 
and additional mathemat:i.cs texts. 

It. One or more high level traveling consiltants shojild be 
made availab Le to groups of countries to help with local adaptations. 
le should be a mathematician (rather than primarily a mathematical 
educator) whose main function would be to insure the mathematical 
correctness of the adaptations. One man could be shared among three 
or four countries and would be avai:.Lable for an academic year. 

The Committee quiestionecd the adequacy of the supply of 
matheaticians in the U.S. to staff such a program of assistance 
with local. adaptations. Consuiltants when used for massive develop-. 
ments of local materal.lq.s. l-,ad more tow,'ai'd the objective of imple
menting a new curyricu.um in a,country rather than the objecf--6-of 
local training to Solve curri.cul.ur development problems. 

5. The puga !nof p..r'-service pril.i, teacher training is 
urgeniy_ needed. In addition to the kind of help offered now by 

C.-&e-orps teaching in the schools,* there :i.s a need for pilot 
programs in moderniziing the traini.Ll, of' the tutors for the teacher 
training insti.tutes. This will need the services of mathematical 
educators to help set up one pilot program per country. 

6. The need for additional institutes for in-service training 
of primary or secondary teachers is questionable since such models 
have been operated by EDC for several years. At most American 
personnel may be needed only until local counterparts are prepared 
totake gv he_ .p.oram. The linmi.tt1i.ons on the supply of such 
personnel in the U. S. may make this unfeasible. 

I 7. A concerted effort should be made to develop simple 
w_ ,gadgetry for use in mathematics education from locally available 
,., materials. 

4 8. A study should be undertaken by an international. orga'niza-. 

tion such as UNESCO to reconsider the purposes and methods of
 
primary mathematics education in de'iloping countTies. For most of
 

the pupils, primary school is terminal. What kind of mathematical
 
curriculum best prepares them for the life they are likely to lead?
 
Should the curriculura be made up primarily of local practical
 
examples of applications of mathematics to everyday life? It is
 
hoped that the goals of primary education in developing countries
 
will be given serious consideration before a "second round" of 
curriculum revision. 

Finally, some," .cr.t _s shou: d b: made al)out the transfer 

4 4 J. 
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potential of' the African Matheatics Prograra. It is eviden-L that 
AMP has formed a model for similar curriculum reforms in other 
Subec -s-" African countries. For exa.I-.e: the r.w gco~ogy and 
istory iit N woiere directly stimulated by the experience 

ii th' AMP. he AMP idea o3 using csrict_supervisors to -propagate 
ideasi to - primary teachers and hoTn conferences for secondary 
teaciers ha aaob.enused_y other Ziolds. 

The Coimin'ttee has also received inquires from groups in 
other non-African countries about the success of the African 
Mathematics Program since they were considering adopting these 
materials. For example, such an inquircy rccent.y came from the 
Narianas District of the U.S. Trust Terri-.ory of the Pacific Islands 
when they were considering the Entebbe materials for adoption. 
Th.us what has been prepared for Africa may find potential users, J.n 
other countries who may eventutlly i-iiake their own local adaptations. 

More- imnortant than use of AMP mater.a].s outside of Africa 
is the use of 'the A14P wo.1shop technique for producing materials. 
There are many lessons to be learned from the AMP experience that 
should be useful in planring future ventures into curriculurm 
revisions. These include such th.In. as t ie n'.s of trulv 
represertative groups to avoid bitterness and ultimate factional
zation. The loc-l participants must really be made full partners 
in the program rather thian be relegatedt to insignificant tasks 
merely to make them feel as though they were contributing something. 
The goal should be to t rain the local participants to be able to 
carry on subsequent curriculum revisions on their own. A careful 
reading of the Appendices gives insight into still other things to 
consider in planning a similar program. On the whole., it was one 
of the possible ways to effectively produce materials for use in 
developing countries and as such can be used as a model for other 
similar projects in other discipl.ines or in other countries. 

,*.,z.JC 



Appendix A 

Item Numbers 

CJIMS- 1 BMS-2 

A. 

B. 

Computation Whole Aumbcrs 

Strocture - Whol.e Nu3nb. 

2, 23, 25, 37 

3 , 1. 2,24, 26D, 27,. 31[, 

341., 36 

21,33 

25.34 

C. Numec.ration 1, 6, -9 20,32, 28,38, 30,
'12 

31., 

D. Computation 
Numbers 

Rational 1t8, 39 26, 27, 35, 4]. 

E. Structure Rati.ona.l Numbers 7, 9, ].l, 
17, 30 

3.4., 

F. Number Line 5, 28 

G. ApplicaiL-ons 15, 1.6, 
38, )10 

21, 29, 22, 23,. 36, 39 

H. "Geometry 11, 13, 32, 35 24, 29, 110 

J. Measurement 20, 22, 23 37 

K. Entebbe 1- I0 

L. Five DcOts 

Subsca@lcs Contained 

Table I. 

in the CBMS Fourth Grade 

3. 

Test 

- 3.9 



a 2 

Standaard Croiibuch 's 
Me an Devi at ion Alpha 

A. 2.800 1.67o .608
 

B. 3.803 2.5)16 .673
 

C. 2.870 1.731 .tI13 

D. 1.803 1. 242 .421
 

E. 2. 135 L.268 .266
 

F. 0.533 0.639 .087 

G. 2.568 1.84-4 .538
 

H. 2.7 I3 1.692 .547
 

J. .136 o.892 .188
 

K. 12. 263 6.411 .8311
 

L. 6.863 3.480 .715
 

Table 2.
 

Scale Statistics for Total Population 



a3 

Ratio of 
Entebbe to 

Trad'i t onal Ent ebb e Tr adi. t;ionaL 

A. 2. 175 1. 581. .53) 3.135 .653 1.6931.26 

B. 2. 06 1.6,(8 .3*'] 5.2)I5 2.)18)1. .625 2.14 

C. 2.125 1. 391 .182 3.639 1.7-1 .368 1.71 

D. 1.i.o6 1.157 .362 2.191 1.136 .328 1.45 

E. 1.67 1 1.131 .lO7 2.600 1.227 .260 1.56 

F. 0.321 0. 197 .. L82 0.0703 o. 6".. -. 007 2.19 

G. 1.987 1.569 .451 3..68 1.914 .5-1.4 1.60. 

H. 1.968 1.277 .200 3.529 1.639 .542 1.79 

J. o.893 0.762 .029 1.355 0.94I2 .191 1.52 

K. 8.906 4.315 .670 15.703 6.1133. .829 1.77 

,,. 5.335 2.672 .5!).L 8.1132 3.22t 763 1.58 

Table 3. 

Scale Statistics fof' Populations Separately 
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App end: x B 

REP O. OF V.I [;p TOri ,.'IASA., 

DAR 	1:8 SALAAM,> AND NAIROBI 

JULY 23 j')l AUGUST 3, 	 1968 

Submitted by Bruce R. Vogeli
 

September, 1968 

General Comments 

The 	purposes of my visit to Africa were: 

a. 	To meet with BI)C off'icials and American and African 
an Momib a... to obtain i1nformat:onworkshop part:.cipLants 

rcgardi.ng program :1mp:lom.entati CY:in p arti cipatin.g 
countries, desiLrabl e proC'::u"- for Cealu,:tion, and 

information regordjnE prospective reurS personis, 
both .Ca and expatriate in the' ouiitric s involved 

b. To select a tentativc salple of three or four.parti
in depth by the evaluacipati.g countries to be studied 

tion team and to visit as many of these countries as 

possible to gather preliminary info:rmation and to arrange 

for subsequent visits by the evaluation team. 

, it 	 an African) blI.ot C pablec. 	 To idenrtif~ po,ible, U 

of providing assistance to the coa,,itte in apralsing 

the appropriatoness of the African Mathematics Project 

materials for African education and to assist the 

committee in placirg the African Mathematics Project in 

an African educational contexL. 

d. To gather information from African, American, and cx
educators repatri.ate mathematicians and mathematics 

garding problems, progress, and plans for mathematics 
teaching in Africa. 

T arrived in hairobi on thre mo:rnin,; of July 25, 19o.', anrl 

http:rcgardi.ng
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Sp ok e wau "i.cu-'. 'o ,_.}itYtiwr, i;.i ]si . for KC -1 "Csow ' r C~:r. !C All) a'i~ . c.. "o"io,' nya 

bcfore proc: e,dingr on to ".ombasn j..1:fivol We!(CCf.l( thc evat:.Lofl 
Iof the; Afr~i. e:a c.,aL,.,I" c" 8 , ]?aP'oj ccl (fT)I and jo:i , o,.d t 1)c 

of .i.,( 

.
of.ie(.coo.) .LO!IOf hi.,o-; 


four ,cCl P. I rO.IV.cicot ti,c PL,.noo of JuLy 25. Prof'(, or 
Willli m IT r n ald ]uplI 'aol n had pJ an'vd forv my ariva!, byJ Li.schc'dau :I p,, A'.r,i!.. '.b,. VNJ':, .O.'2P C:-.Al Hd PAr ie9:.ri W,'ork.![;houi:. i 

V,_01).,-f• 

p,C,.;10: -t .1 -e_ C) 

A~! kfc:-.f11~rt1 1 ,xa .. C'..'.J) '.[it , C!.J- 11-o
t... p. L::.rbi.IIt .. (0 . tever,.y Jdoi (' .: '11 Ii[J'0nd Ju C}aL IL 

. . 1 C . C', by/ P'"" i"C,'1 . O ' ro O.}hedii.I' cdl 
) ( 5,'..I ).i C) r f -IO i ' t. .., ',) .J . .0',. T ']2 .' .,2. ..- , 


'iC C u O "lw ]i!r.,,1 CO['. In',/ V\i:' '(,t dC c: , 'l. ,, Ofl.,K,".) 

mh A:'
soe;e..l to Vi : !l! anp tA ) C).' c'i -'n c pl:us:L.c o i I) 

decl,[ I-on ") CUo]-"5(01; fundlo P te eiocri.mcaCll asrI cf. .Of. 
..
 1 

sof AT]) po'aa vepe'thec AJT-!'P~ I ThrrI ove torvc e~.0 ~ 

C 01!, -) I a~'i); ilrA.'0! fiY' A' ' m op;aie:-1 toP 1' C I, f s VC:( It-]Ml 

atLon ur PI I) C( f'a lo e,!I '' iV 'Y') q~~ L 

later sac . ) and iJ [r Ls :into Af I.ccJi(dl c ,II 011 , 

,as met 

and accour.,i,,.rl.Cd by a l'civ.ly aun'cimtd A r "Of f: 
n met w:i.h Mi: -s-,,yof du ationL 

i,).--om M ibts 21It ave 1c]:d toe]. S I.-W):, wh,.'.'' 1 1,, 

Tar,,,-,'i. . In Day as ,.,:l 
Offc.ias, rnclmbcrs cf the SLitutof I.,catlion, andl facul'y at 
Jn:ivo:cs-ity Co:l:Le, as dcscr:-.hedr l]. :uin tis rcnot,, 


Con c
]'.rcturnnd to Nai.cobi. from Dar as SC".Cr"n for fc .rnc 

Wit. .. y and Inst:b.[ute 'o o 1 asEducaio i:.. Ic- we.1. as 
di scu ss:ions with A'].) Pcacc Corps, and TI;,',A pe-sonne]. Comments 
on thes- mcetin--s also arpear in the body of the report. 

Because the visit was concerned with such divc:ers aspects 
of the AM, and with African educat:.lon in ;eneral, this report's 
organizat!tion (if it can be called that) .s rather loose. I've 
trI.cd to includc separate secet. ens dcal.iiir, wi. :h major point. 

orThese sections a-r., not indep edcent sinc.c oftenii one supports 
extends another. 

In licu of cop-lrng a country-by-country AMP status report. 

have included with this report copies of the "country reports" 
given by African representatives at the Mombasa Workshop. These 

should bc ta! en not as ,analytic stae. nts but rather as progress 
reports by local AMP par {:is',s. 

To summariz- thece reports, I have prcpar'ed an "AMP 
uti.l IJ atilon tabi-c'" tha.iit the number o:" AIP alas c in 
Op WL'.,.c" ct, p:?. i.r_J1c p, -rI.- } . ' '0ip. " coutrti 

*, 

I 

http:l'civ.ly
http:accour.,i,,.rl.Cd


b3 

The report also in-clud,.es copies of or excerpts from 
reportsl spwoee-<o , and articlf2s that are pertinent to AMP. 

r!'l.1 O - Ion al ' '-s,ci(ooI. wr"l "1-,Jf1 "t; co!ip r. 5C(d of 

Clare) li e;VovO Vi. ncer.[ Ie erad S11.]ey 1.11 ar ."dthei.r 
p r~o "l o'1 :., ' -Afi_S . I (1 'c oloy 2 : .. ,-- .,,x w.oL,'i"r--'-c ;]]..,;(1' VIC) 	 ' ; r. . . ......... lt, ,_yc'oSchool 

; I . . ...5jn"CiilU .L..IL' 0 V),'.0 1,5 C~f 

on Jul -O o.twt c I. .. voc r to ,.1.i.,a - m . :i V.'Wi.of 
the , -c11con(0, _ [ both Af':,Irc.! Cl A @ar. 

t ~ c] ... ?. ji-);r- LC :~i~. ;. c.
 
rl) 1] "j' ' Q]I.ho
rC (", l r_'.. 


,a ... '! .. . CC' " ' If C) i l
 

the,- {,fc ]. -,Ji'l-i-i,
- " '<... 	 a i.C 
' ,"I : ) +) ~ ]U~'.7. 	 .. . . •1,t-o .. !I -' .. ....C 


)1 1I uc J 1)v)o e -~ otD, r' 1 (ii t. I . 
°
ottdA i.. " .. . Ct{!). ¢"'''" .i. ''1mo . j~~'iK .j .Ig[r YL' o/ ,itcu 

. .L i i LIICof e ure' I tiCI L ,, .. i.1) _U 
,t 1c - t t;..r.... r' . ,jqu-t'o,U, sch iU.' c. l.[aecl..mb. thotonliJ.or~ci::t'&writ2.\.y t-. ,i- ,.r o;-e. u-:n y jrc 0ol1 ',ci;of o 

soomodA11 0" 	 ,.Il:ieyedo'l. JIi-:;_"; :c)P'-llA-Ofll {,..LIt the-, . c OtLiJIs [g"a!, 

loal,'' ody, th0 v P. ;ro' ssrI' ... ... .f p~K ci~ r .LC "as 
o~fcit te Imacciii Thavo adptstt~on :nr pro ressnltiIoi 

Apaelly haeemnayWiL 	 gtw doe iosusrbet 

-") 	 ( b."lu"h,/ oi,.!.l.oca appro5talidL~m:,t,.!n;cul-ent.ybeintCV to.'. 	 Wcat iO.CA. Pime" ... f
v 

{t]fC qua.: eb•'rle
",it" st_'ione'd,'L .'entary rI.t In te..e.e. rpc te l 
-orof the the )lai-j;hv cS mluaptatio.oca iri prao- ...o.v ive 


ta . "itras."aird N t.h:iC. Sho dscribed sti of rheso in 
Ththe Seondar _itc~- wil.till -,ndcs: no to 

anl . ATI.P}Settin via1 esp ealy]oc'a]1.oatdt~lll .c "S,.:"prot':ra'.iij.eroliil.cinw Afr.can~~rI{'of to).t.,<; . wgassucceos .vc.Step.l <.c 

by Ilu-Ti Bradcl~cy et a.a!._po>:ic~c c-litol-{]y b~~gtoutedrole applicatioitschoolpersisent o: wih ell<.togarC)%11 the of 	 byieutr!al, 

...
rth .second nclheiataics witing team moursac w the 

oicr thing advaned, of eatio fomale ei-clltrycofI 	 the 
mathomaI .oes pro[,,cami in ail Aflr:Lean ;.etting. I was ospec-1-al-ly 

with reard to the 	role of course-rqurperistent 	 dovc].op -1n1jtdt,<;-t,;i&]---lmathcri-atics pru,3[{-ranm,; 

cotuG.Ii-C.' citi.rir , l b , -.c;;~a. co f the N/ufffio] d Projoc os ail 

t hc S'liS"' D ,.U'o teh . !Aneovc,.n ....-! Il 0-..,-p+: 

ecoloiic 	 for 

' l r
 . ternat ivc to 

fi~rrn Jin tho;irr stlppo)rt of' {the A1.4? T~ p oc o ]ai'] tih Lt it
 

.inceos maly es African pr -,r TanedCR. J.ctc.ns. scolsod 

for a morsprcto.lti. f]vopr butr wore not a.Lvys fa:i.].ier with the 
Nuffieldc prora-m ori ot~her a.(:n.,tvs 

The Seoonlar.',r Wr.I.till, r'ea 

n,,<-,,{,iat.e ,, team faced 


task of co!,mletir-C, thrlo ,5:1hcrritl.s le el. ou 

The seconO,,I ry i<ct.vo itinLgr was with the 

9~~m'a "A s
 

with-i-I- the s.×-,..,wovll-,shop. The "A lev,II" course requires
 

- _'I• j -()( 

http:J.ctc.ns
http:dovc].op
http:in-clud,.es
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tile materi als- they '.v- p rapari ng were acpp :vopr1. at.e for Afr-ica 
schoolc ",sdid enenta, cconrci, p0 ,-,ibbl].ly cluO to the raiher 

..ght P,.0 o: AN1.. secorndl' j'ry tcxt,; [,:roui~hct Af:'i li.ke1, the 

SMSCf i ,+i fli d.,C U.'.~o: t1o d2:J:.::.-I . 
Sc (c.O1(&" ::,': we :reo c~ lB .t[:7Cd to ;loi:s m at1 s 

cl.:2 U..:iI1, o']:/y aL~n :cr LoY0 

cxr te]'a [ rt, 10:]r+i e, .m:e 

a ! au : t o 1,'l studcnts. to 
l.( ., r I "o :,v ,sitie , t n vic'-, .1d a1,:load Both Afri:cans 

an Cl ]I ' :>:,( CO . ) \V .t Of -L:e fC of 50;Ofo ~&22y 
prc),'rmC ' at .Tc :iei, p) ,:- ent,er 

'.]t:, g 0 (9 C",[: .(:,t 0 + 
ecluc cuI t. y OL r 0 of no(I 

'I Or): '0(1' on o.f. th'. . h-.!ace.] d F,ASA.PI [,he Yi.P.!.:i,: ]lo.' c d 

rid som+ethi 
an " i to bc).h-s Ane:' c ,r cC Avf''i Ilr ow tcii- . 
parUc :W 1-u:.s, W.r,:'it,:V : g ,'t2 .: ielipalGs tenldi to i' itot 

texsh : 1i,:o d -I,:. n app cca.rs to be ' o f' 

att-i.l U 

relatL. vol.y na-row use of the AMP secondary school. mate'iELs to 
that meny shool. tea, in Afi.ca arethe fuec so sec-,o lar c c.hers 

t uhi th :) [i.' th:.L:is::CIV-:,]3r:i tI.,:J!. Lo:..c,[:'is, t c:o (::;' .: th+.t+dA.IP 

text ,. theoretic.Ia '1C].some coopeocrati.on v th .ASiP hastoo Phl. 
b c L(. c 0t th u h . e o ii tat the 

cco~a,1:~.. be1t,,("n AP L1s-C P.,1 ' and A> cc.l) 3 ,C :1 ,',ot Africa 
sti.:. cause eonsiderab:Le cansternatmi-on and :i.rriL.tt:i.on. 

The TestIrg Tecai 

Professor Dilworth, Chairman of the testli.ng group, provided 

information about testing progranms that had been conducted and 

those that are planned. :ln Ghana a series of elementary school. 

tests have been administered to children in the ,ntiebe strea1. 
Whil.e this test:i.ng program was designed prirnarily to troubl.eshoot 
the tesats that the D-iil..woc-Lh g:c'oup was prep cr:i, the daLta from 
this tri. are aVailable and could be used to evalut,e achievenent 
in the ],titbbe strcams. I sugeeo.ed and ]ilworth coreurrecd that a, 

series of tests of the ace kind cotuld be given to stutd'lents in the 

traditional stream and that these data could be mcaning'fu.l.ly 
compared with data, from the Entebbe stream. Professor Springer 
wi]_l. conta,ct ghana aneducational officials to inqui.re . f a supp].o-. 

mentary testing program could be conducted in ghanama¢nschools not 
C:' g AV"-L materials. 

A testing program much like this has been conducted on a 
very small scale in Ma].rwi Students in Mal.awi ho had used the 
AMP text and other students who had used the traditional, materials 
were given the same tests prepared by the AlP team and the results 
compar(ed. The Entebbe group performed comparably on test items of 
a computa-t:i-onal nature. The performance of the AMP studen,ts 
exceeded the performairnce of the tra.diional group on ites that 
might be considered "AM]P bound. 

A tii: Pr: a i, the secondary school -leve.I was 
conduetc a f'e;.w yea,.'s a.o in Tanzania.. Stu'erts who hsd stud.ed 

one year from AMP secondary school materials were compared with 

http:inqui.re
http:mcaning'fu.l.ly
http:sugeeo.ed
http:test:i.ng
http:testli.ng
http:i.rriL.tt:i.on
http:coopeocrati.on
http:theoretic.Ia
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students who had studied one year of the ti.aditional program and 
with students who had studied the SMP text for one year. The 

t vtraditionaland AMP in that order, if I 
recall. Professor Di..iorth promised me sunmaries of testing data 
in all three countries. A letter that I received from him said 
that he had enclosed the testing data, but unfortunately it was
 
not in the envelope, probably due to a secretarial error. I am
 
sure that I will be able to get accurate data from him upon his
 
return to the United States. 

One suggestion might be that we retest Tanz&nian students 
now that they have completed three years of AMP secondary school 
study. The same comparison as before could be attempted with 

• these more advanced students. I discussed this matter with 
Tanzanian educational officials while in Dar eS Salaam and received 
tentative approval from them for the operation. Indeed, I reveived 
a letter from Professor Phythian at University College, Dar es 
Salaam last week asking for large quantities of the test we plan 
to use, apparently with the understanding that he would be invo.ved 
in the administration bf the test. 

The testing situation with regar'd to t6he A? mtel"i ,,ls is 
further complicated by the probab1il..ity that the Cambridge examina
tion people soon will set an "AMP paper" for East and West African 
secondary schools. Mr. M. B. Jones was at the Mombasa Workshop
 
representing the Cambridge examination group for the purpose of
 
discussing the kinds of' materials that might be included in an
 
AMP-Cambridge paper. 

As part of the appendices to this report, I am including 
a sample of Professor Dilworth's primary examinations. The 
examinations are divided into two sections, each of three parts. 
Professor Dilworth believ es Section .3. Part 1 to. be unrelated to 
the AMP. Indeed, he suggested that Section 1 Part J.be taken as 
a substitute for an ability index such as I.Q., as it is used in 
American schools. Section 1 Part 2 deals with the number line 
and is related to the AMP. Section 1 Part 3 is not highly AM4P 
oriented. Section 2 Part 1 is straight computation and could be 
applied equally well to traditional and modern streams. Section 
2 vart 2 is moderately mviP oriented. Section 2. Parz 3 again has 
more or less universal application. It is Dilworth's belief that 
this test could be given equally well to students in the traditional 
and the AMP streams. Section 1 Part 1 could be used as an ability 
base. Section 1 Part 3, Section 2 Part 1 and Section 2 Part 3 
could be used to compare achievement in the two streams. Section 
1 Part 2 and Section 2 Part 2 would give some information about 
AMP achievement alone.
 

If you will examine the test closely, I think you will. 
recognize some possible difficulities. Section 1 Part 1 deals 
*ith pouring a liquid from one vessel to another. While ProfessQr 

-- ---- - P,*~~~ ~ 
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DiIworth coin sider, this to be relatively culture-free as vl. as 
fAM i,.oe, I can s somadiff0icultie; On interpt .:ing the 
i.l]u tra'Liors. A Wi"iA. .h] I u y,.un o l wvt'o ';iJ ,_ witLun , 

piicturioq and other sem~oncer Lwroul ii I vrd buatci a di 
a.i.VLd ;in cLormpltijth.ciin: h i nd othar it.ii i Lin it; wu,; r bc 
well to cotf soCnt: expert; advicy regalwnro those '111(athav'>LiLs n 
that h ave boen prcpared by Lii AMP tL ..: LA.. g..,.oQut :Il.Uti Comm t 
t.ht, Pro Loy Drlm.t:, was extP0 lly coope"r tiV and axious to 
wC)k 'ith th evalut.i il ";o.ci :in to.y vay that he could bo oif 
sarvicc 

8an!ilp 0 CouItv;rj as 

Throug.hout my discussiors in East Africa I repea:edly 

raised the cuestion of ant appropr:ate sam.l of partiip..ng 
countries for close scrutiny by the evaluation team. 
would seem to be a nece;sary member of ;the sampl.e siLnce it is the 
onl.y coutlry that has- ef;r'eoci vely used both Lhe prlrav, and 
seondary mat-berils. o ng.t, i e a broad scale. Tiio Anziarlrj', 

ti;ria]. Lhe 
materis inn . e teot. i 0cdsucadry sc hool s in Lt c"il ( t .t at s 0 ,-1 
futur'ci date a no cice c bete:eni LDcm, _ c.r 

policy has be en to encouv-, c..areful of thO AMP:nd . M 

c m ,dcl Thschool way 
materi.a, are in r lativol.y w:ido usC: and ad ]ui; _fl% o! ._JA__P 
p rimay tcxts haveit boon made nlta.Swahill t; ou t"hl f if'thi rade 
Teacher education ac t:Lvi.ti.es a]SO isftv'C booC rt VoglS±Va. 

Ghana also seems to be a likely sample cand:idat,e. Phana 
has made widespread use of the pri mary materials and is in tlhe 

;, poc'ess of do:i.ng its own adaptations. In GharN- tMEtCaoe_ ecuca-
WoiLon problem is focusing upon the o.gh! (8o) training col.loges 

A that prcpare elemontary, school teachers . Because o:f the av~yai
... 	 b_ility of testing data. in .. both rJnzi.n i. and.. Gh1ana, these contrins 

seem to o to be definite sa,-mple ca..nd:idatuos. The seCoC.ndary sOhool 
't.Lbbo maL;erial.]s are usocI :i.n, Ghania, but or a very sm,-tl]. Scale. 
A British expatri.ate group has estab.lished a conipc ti.ng socond ary , 
,-,chool the ha-L, . program, Joint Mathemat.i.cs Project, --- se-umrs to be
 

.pul.IKh aEad of the AMP Secondary School ProEram :in Ghan-a.
 

I suggested to a number of individuals that Un -,!an rai,.ght 
be selectod as a sample country in order to include in the sample 
a country where A,'? movement has stalled. The response to this 
propi:osal from both Africans and Americans was at best luke warm. 
It appears. that the Ugand a situation is as much a product of 
personalities as it is of considered pedagogical judments 

Kenya would seem a better choice since Kenva has done 
somotti.ng with the AMP mate&iails, but to dlio thir usc in Kenya 
is ri~i.r Wh ile AMP resi stance in Kenya was rooted in personal
it.:s come ye'rs ago, there sorms to have been a consie(oed 
rob:vanoc to irivolvc Kenyvan schools deeply wiLh t! . AP materials. 

of Kentyatn decis.ions to delay arid then io go forw.ard wJiti AMP c.asses. 

A. 

http:somotti.ng
http:Mathemat.i.cs
http:t:Lvi.ti.es


Educators ;we now in thle prnecC O" adaptlig AP primary .xi. b for 
Us 1.11 Yenyar -Ch)ool. 8 

Kcoime c'(;'01' o d con.:rdered:lIt had .nd th ai Eti1:'.op:i a e as., a 
"a~tip le couttry . e. of Af.r ic.an and A can edu ato i'n"..q 


1.~f VT l) ovnn I n i):ir as seem to iLQioi.ca.tro 
that init,!. f(.om the All) Eti.opi.an ofr'i (:o rl(ct future 
pl.an s; moe tha, a',r c1t,! ac compli 8'l:..tK. WhiLle ATP has had ,som 

a, ilo ~ic in 1',i:., r;, sc::n impl.eme ntato is',ion th e futurc 

1bC'.anid ; saa'n 

:on i,, : 

~ad, 1wrhapsC8 at. So=~' C.t cc.:I ilo ' I .I ,, .. urJ... ...... 

' 
Wile D'na, Unya, and (hana can be used to il.l " ra.e 

the variouk kind, of H-TI.:io of AMP matevivn in larm' [ifrcari 
.n , ((r lpJo']..c'ou. ,[,y :f'ran mroo'U thethe m.:Ju', les's... well endovw dqa[,ic~r).,, " ,osri..,r "f 


be li:( e C) at .r.on...y
nat:i cn wou.c de.i . , offci.ri 1.n ,.: "omb re 
coimcneid t iat Mlaw'li be chosen a1s , .r) 1". 012oLInrj baCu.2C, i n spite 

of its ited resources and thLer feeble educati.ona. programr,l:im L 
Malav is :in the early . of a, .co.st. ..rf .. ... nt l..e. a d di
nated AM.P::i.mp ler r i ateion progr.. )it i, '104; pcrsonnu. l ie vy vil.1 . 
il.ust rate wh Lat can he done wi ti 1 111('U(:21'1 Ii aL,!I (.l,.. 0!.do.. even 

rather adves.e0 coni(1.ti ons.; 

Sierra Lone wa suggested. also as a sm.ll nation that has 
had some succe8 ih mode:r ma.2thima:LC,,. On the be.,s of 
conversutions I haLve had and with due co'nidoratioo of sin, 

1
cooperative attitudc:, and degree of AMP u .l.l...on, et.., TI would 
recommendlthat the sample con ist of ja:;an:ia, (h,ma, Keny, and 
Malavi, with consultations with educa.oos from Uguand-a, Sierra Leone., 
Ni.ger:ia, and Lthiopia, where prnticabi., 

Wlhom to Sac in Saip.e Countri es 

rl'ho principal educat:iona. official, in African cntV2OS 

generally is the Permaient or Principal. Secretary for Education. 
While a protocol call. up6n this official would be in order foV 
any high level visitation team, perhaps the first visit should be 
with the Chief Education Officer usually the secohd in commlanid 
ucdcr the Principal or Permanent Secretary. The Chic.f Education 
Officer is i n charge of the oporat:Lon of schools throughout. the 
countJily ard in this capuciy would be the one ltnco could g.ve 
perm:,sion for the Americ:an team to vis.it classes, to question 
school officials and teachers, and in general to operate within 
the country's educational establishmert. 

Each Chief Education Officer has associated with him a 
person with rdponibil.iLie in mathemati. T..s rmathematics 

officer could serve the evaluation team in a liason capacity and 
coul.d provide the necessary school, and un:ive.sity contacts, etc. 

In add:iti.on to these matherta:ical officers the team also 
uld o.l. , : io i ri ..11 .stryti n:. u l .pl:.n.],,mingr of ica , vn ,hi each 

4. I)u 

http:add:iti.on
http:coni(1.ti
http:adves.e0
http:Eti.opi.an
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of Education. The p1ju,Hili o ffice:' should be abC to provi(de 
stutistical data rCL:rd Ig p;{ and orojacted enrollmants and also 
would. be the oic with who11),m to dti suss "L.c rel..at ion boe.; n school 

,
program s and econ omi.c obj -(i . 

Q ucutioa:i 0iJ of.' cials iA. cabovc 

I would furt I:er )7 ('.. i'., .tiontea.s colnsult with
 

In add:i.,1 on t 0 , r i mei on, d , 

r t thy ovalu 

AIDI) oeduceat:io. o > "l oe; L ' (crV, or, suech ' tutors-,
eu n.' 'MJA 

and wit-h Ampyjn.o'o;!I iiish pzvoc2s;;0' in io'1 occ ande rin 
var'. o1.s profues .ionl w.,., s'erving Li Africancolleges and 
univerities. I am nc.o'in' ith this report a .list of names of 
ind:iv.,dual. 1irl vi.',.iou, countri , . w ' ould s," to .o Inowied eb.e 
in some asprets of mahalot ics an'id mathematLics tLeach'ing~. 

As a mat Ler of protocol, I would sug s tat eorrcspondence
.with the Chief Education 01171 ers of' sample nations be ii Liated 
well, in advance of any team vi sit. I further su:;et thiL carbons 
of the corresponidencu be m. l.ed to one or mono oe th subCrdin ate 
mathoamtical personnne1 sev_:n g und, , the Chie:f Educ ati.on Off:i.cer. 
Co munica i:ons arc not wht hey sioud b'. in AfY'ri.ca and :i.t would 

lC th,(, Le p ,-:be do.,ii m. if*i' Bmathu C'' f'o, ac t 'v . .r ',hiesp .s.l, for 

car.)WHE i.tL plans rlaLi ye to a team vi.,sit be i.faoyrcd of the 
neg,;otii.tions.: with the Chief Education Officer directly rather than 
t3i,9 ,:L iat the Chicf'Educ ation Officer w:i.]l. take bthe subordinateI 

into his conf.dence immed iately. 

Nationial. Comui:i.tmerni, 

In my ciscussions with chief education officers in D)ar es 
Sa.a-am and Nairobi and in tal.ks wiih subordinate officials from 
other countries8 who had gathered in Mombasa, I was impressed with 
the national commltmcn,- to modern mathemati('.c that had boen made 
by Mini stry offic.ials. It is not uncommon for a ch:ieaf education 
officer to say frankly that modern mathematics wi:l.l be imp l.mcnted 
in the schools of his country by such and such a date . In some 
cases they will, hedge sli.gh ly on the kind of mathematics, AMP or 
other that will. be used in the schools; however, their commitment 
is clear. 

In further cuestiloning, I believe I found the motivation 
for thi s kind of strong cormmitment. Chief Education Off iccrs for 
the most parL are amathematical. They ,.rly ctirely upon sub
ordinates for mathcmatica? recommenda :ioens. Al.. subordinate mathe
mati.cs officers that I met were form AMP workshop participants. 
These AMIP J)0p-rUJsans have sold mode,.rn maithC:matLi.cs and in some cases 
AMP ma bi .ati s to ur.nformed Ch:i.ef Edu cat.on Officers While 
this siLuation in the en1(d m"y not p)'oduce bad results, it certainly 
casts doub U upon the decis:.on proce,sss ihat has Ind to a conmml:i.trnient 
to modei; math'ryati .s at the nati]Q.l. level. 

http:decis:.on
http:maithC:matLi.cs
http:mode,.rn
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Visiting Schools 

-It appears that the problem of visiting representative 
AMP and traditional schools in sample countries will be more 
difficult than had been anticipated. Not only is it unlikely
that local African teams can col.ect aseful info±raation, it 
appears impractical for American educators to attempt to visit 
large numbers of classes. Furthermore, unless American visitors 
are well oriented in African education, the cultural, educational, 

and mathatical "shock" that they may experience possibly will 
lessen their perception of advances in mathematics teaching, if 
advances arc present. An equally iportant consideration would be 
to determine in advance a representative sample of' schools. If 
a sample could be found, it certainly would mean visiting schools 
of different types in urban and in rural tribal areas. The 
distances involved and the travel difficulties are substantial 
indeed.
 

In view of the many d4.fficulties associated with classroom 
visitations, I would recommend that we reconsider our initial. 
decision to conduct extens:Lv visitations in samiql countries. and 
focus instead upon a sma.l number of classes designated jointly 
by Ministry and EDC o:r'ficials as being outstanding examples of 
either AMP teaching or traditional teachlng of mathematics. If 
performance in the best ANP classes were not up to par, serious
doubt would be cast upon their applicability in average and below 
average situation's. On the other hand, if performance in these 
classes were good, we could demonstrate at least an "existence 
proof" that African teachers can use Entebb3 materials given the 
right trairning and circumstances. Case studies of successful 
teachers, stressing their mathematical training and experience, 
could provide insights into teacher education problems associated 
with AMP. 

Using Africans as Evaluation Team Members 

In the co.se_.of__ziy . ndayvisit_ had conversations 
-with, peprhaps, sixty to seventy- African educators. O.P Hj.

n,..,'Der, perhaps -fty-- ii.tc com-ited- the Entebbe 
-n6rtdi-sal -t _.tjad workew-h-f, someone cijz.il in 
Capalty. or were involved in aole that wou dseriously 

b-65tip-r'--6 ICise obJectbivity. -The- "remain ing Afri.cans w ere hig h 
educational 6i-3-faTs with little first-hand knowledge of the 
materials,who relied solely upon the judgments of partisan sub
ordinates. While a number of Africanj indicated a willingness to
 
assist the e- ala-fi-. team by serving as members (f5avisa -o
 
group aik-rI-y-I--d~not-finT-a one African whose jgmd .was 

uf in{ybci--ourage his activepa'ticiation in the 

evala-f6i...... os -]T -sdy-so committed to AMP that v-isitation 
rori _eollected by t t l1b6--mie67-- i-ly p- ,suocrficial, 
or both. While do 'be.' we -Lf-e any group of 

32*~. -. 
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American visitors inexperienced in African' schools to be 
accompained by an African host who would assist them in !,nterpreting 
what they saw in the classroom in an Afi'ican educational context, 
I cannot recommend :that African judgment be used in lieu of 
evaluation by American visitors.
 

African Reactions
 

I was very positively impressed by the sincere partisan 
reactions of African workshop participants in Hombasa. ,Tanzan.a, 
and Kenya. The esprit do corps of these partisans is as high as 
one would find among patisans o, say UICSM or other charismatic 
programs in the United States. Clearly, AP has benefited thse 

partisans professionally a::id pcrsonally. Xn fact, an interesting 
and informative facet of the total evaluation could be comprised 
of.. case studies of selected African workshop partic.ipants. Those 
studies could document the increased responsibility and competence 
of African personnel brought about through participation in AMP 
projects and workshops. Thei to prominence of a 
number of African partisans; has been nothi.ng less than spectacular. 
Surely, the elevation of African matheiiat:tcs educators to pOs.ti.ons 
of responsibity.'L pr iipation w:i.ll have long term benefi
cial effects upon mathematics education in Africa. 

While the great loyalty and dcdication of partisans to A4P 
is symbolic of its impact and vitality, thi.s same spirit may 
cloud the judgment of partisans and reduce the validity of the 
advice they give to education officers who depend upon them for 
guidance in mathematical education. :In my opinion, the "AMP spirit" 
is simultaneouJly a commendable and dangerous biproduct of a 
series of comradely workshops and in.Mt-utes. 

Expatriate Reactions
 

I was surprised tolearn that approximately .QLof 
secondair shoo" teachers in the ten African countries participating 
in AMP are Brtish, expaTr:[aifes. oene mentioned tthat, three 
years -ago-*,' f -p-th9-t- ity §-econdary school teachers in East 
Africa were black Africans. While I cannot vouch for the accuracy 
o[ this estimate, it is certainly true that the nriu.,s1 piay a 
dominant role in secondary education in their former African
 
colonies. The reaction, therefore, of British expatriates to
 
secondary programs is absolutely critical. To date expatriate
 
teachers have not, as a group, been favorably inclined toward AMP. 
Not only have they failed--to-i-ement AMP secondary materials
 
bt th-ey--hav- supborted British-based alternatives in competition

with-hThmAI-an-bs-d AP projecf7 The East African School
 
Mathemat:cs ProLct and the Joint Mathiatecs Proect inWest 
ica. b0t -_-_-- -To -e-allegla ce of 3ri.tish exatriates. 

xp.ariates I matials ar that 
they are too theoretical---- they try to make every boy a mata7 ti

ik:
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cian, " while the EASMP and JMP materials are practically oriented-
"drawing.-mathematics --out of cxperience."' I am including some 
excerpts from tie professional literature in Afri*a that illus
trate the kind of potshots" that British teachers continually 
take at AMP texts.
 

ayAfIn one respect British resistance has been a boon to AMP. 
Many African educational officials, as might be expected, arerather anti-Briish. Some of the more radIcal profess to want to 

do away with every semblancc of British "ul.e including British 
educational programs. Because expatriate teachers are opposed to 
AMP, the AMP texts take on new a].lure to nationalist educators. 

• AID Reactions 

visited with AID personnel. in Nairobi and Dar es SaLaam. 
Dr. Whitten, the Assistant Education Officer in Dar es Salaam, 
though new to the position, was cooperative and informnative. He 
viewed my visit as an opportunity to review the AMP program in 
Tanzania. His corments on the pro ram, obvious.ly gaincd through 
conversati.ons with other Aneri.can personnel iin Dar os Salaam and 
wtlth Africans involvod in AM., were relat.vely favorable. Ile has 
the ilmpression that AM? is moving ahead sati.sfactorily in Tanzania. 

In Nairobi I talked at :length with Mr. Ansclmo Bernal and 
Mr. Atjo:L Ellis, both of relatively long srvice ini the Nairobi 
Q"office They too were cooperative and i.nformative but not 
uniformly postiive in their appraisal of AMP. I sensed a definite 
irritation at the fhc.t that the project has been more or Jess 
"'Washn-h ru 6th officials remarked that the program was 
co1n0fbeived andoperated from the Washington office with ]ittle or 
no consultation with field officers. They commented upon the AMP 
team that had visited the Nairobi office earl.ier touting AMP and 
decrying decisions to curtail and to regionalize AID project 
activities. I cite these incidents of field dissatisfaction to 
counterbalance the rather positive appraisals that were made by 
Washington-based AID officials to the evaluation team in June. I 
think it is important that we investigate further the reactions of 
ATD field personnel who are in a position to know first hand the 
dynamics of AMP in the country they serve. I am including in this 
report copies of some replies from AID education officers to a 
cable circulated some time ago by AID in Washington. A careful 
reading of these replies also seems to substantiate my belief that 
field officers are not as enthusiastic about AMP as Washington-based 
officers seem to be.
 

African Institutions 

One goal. of my visit was to try to identify an African 
-institut~r6hY t'hd--cou-d-s-crv --i- a n:_._apacity to heljZhe 

evaluation team place the Entobbe progra!,n in an African educational 

,¢,.. ...
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context. Conversations with EDC and African PersonneL at Mombasa 
wereu not encouraging':nsted that Africant isrspc. I oth Africans and 

f-Lol were not 
Americans 
yet in 

n6.-0p6 y- kI of expert assistance. Indeed, both 
groups sugge-sc1-t- we re.y upon American experts, some 6f whom 
had worked closely with African institutions in trying to establish 

- budding educational research programs. I invsotigated..the matter 
further at Dar es Salaam and again at the Institute of Education 
in Nairobi. In oh.hases-at-a..-FS hat "he local Afra ca
institutesmatters are preoccup.cd bread and butter' ,naionalinservice education 

* of t.i-chers, organizati.on of professional, maetings, etc. Neither 

(e 
4>1 

* institute had as a member of its staff 
or an economist. Statisti.cs rega.rd.ing
unavailable at thle institutes. Indeed4 

an educational socio].ogist 
teachers and pupils were 

i~t is diffitcult to believe 
that these insti.wt1. be able to play a signicant role in 
the long-range p.ann.ing of educational programs in their countrIes. 

On the basis of' this admittedly brief contact, I would say 
that it would not be possible to find an inEtLtution in Africa 
that could serve us i.n the manner wc anticipated. It would seem 
a better policy to recruit qualified American persoine)l knowledge
able and exper.i.enced in Afr.i.can education who could supplement the 
knowledge of the evaluation team. in the crucial areas of African 
educational sociology. economics, teacher supp.y and demand, etc. 
Professors Anderson at Chicago and Bigelow at Teachers College were 
mentioned as examples of the kind of people who could be helpful. 
I was unable to see Professor Coleman at University College in 
Nairobi since he was out of town during my stay in Nairobi. He may 
have some further ideas on this matter. 

Teacher Training 

* AM The critical question throughout Africa with respect to eimplemolntatinis-techer-educati.fe IJna.L ana.s 

Af icans and many Aericans would agree that -AMPtexts both 
at the primary .and the secondary levell- aie beyond the presert 
capabilities of-the vast nili- bf-h17kAfrican teach5ers. The 
hope and
brief bt 

int6hti6n 
e , 

is 
r io-

-c-scanathes-c
that through the use of 

teachersrariiils-anclred~ materials they can effectively imple
ment AMP.-tYpe -xts in their own cla--ss.---i.s minimu- a-m-cieRr 
Education.program cGomb-nei- ifi-th:-tN-.ough overhauling of the pro
service programs in teacher training colleges should produce (in 
the6ry) a climate where modern mathematics can be implemented with-. 
in a relatively short period. 

There are a number of circumstances that work against this 
plan, however, In many countries the language of instruction even 
in the primary grades is 1Fng:ish. Primary School teachers them
selves have little more than a primary education and consequently 
have only a rudimentary school knowledge of the language of instruc
tion. The teachers' manuals are written in English and are them

; selves complicated and detailed. Textbooks also demand a relatively 

, ... . * L 
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high level of' language competence. Many teachers are unable to 
pronounce words like "commutative" properly, let alone to under
stand them from thei.r reading of the teachers manual. Indeed, 
some African educators committed to Entebbc expressed concern to 
me that elementary school teachers could not read the teachers' 
manual or f'o.1 that matter could not read any boo]k in English. One 
important goal of the evaluation team should be to fully investigate
the claim of AMP partisans that the typical African teacher can 
understand and can use A14P materials effectively after a minimum 
teacher education program and with maximum use of the associated 
teachers' manuals. 

An even mor).'e difficult problem is the problem of preservice
educatlion. In some countries there are as many as eighty training
colleges, all. with weak faculties. Indeed, the faculti.es of such 
colleges in East Africa have been supplemented for years by
approximately ninety Anerican elementary and secondary school. 
teachers suppl.LIed for two year periods by Teachers College, Columbia 
University, under a grant from USATD. What strength there is in 
mathematics in these colleges 1i.s.due in no small part to the YTA 
progra. :iit will be important for the Co:ui[ttec to try to gauge 
the level of competence of teacher training collcge faculties and 
to try to determi.ne the amount of work that w:i.ll be required before 
these faculties can be brought to a level where the instruction 
that they offer will be adequate to prepare teachers to use A4P 
materials. 

Some participating countries already have embarked upon
plans for retraining college teachers, From my experience in the 
United States and in other countries, one of the most difficult
jobs of all in the reform of mathematics teaching is to change the 
programs of training colleges. I doubt that it will be easier in 
Africa. 

Economics
 

A Tanzanian educator raised an issue that I had not 
considered but may be of major importance, Ile proudly cited as 
an f.'statlon of the .c d.,cation of Tanzania t, Lodorn mathematics 
that the Tanzania schools that used SMP texts last year had
 
expended their entire materials budget to do so. No money would
 
be available in these schools for purchase of. texts or materials 
in other areas. I was greatly surprised at this comment and took 
it as a serious indictment rather than a point of pride. It seems 
to me that primary mathematics is the one area of the curriculum 
where effective instruction can be provided without textbooks.
 
While this is an opinion that may be challenged by other educators, 
I doubt if even the milost partisai educator in the United States 
would advocate expenditure of all matezial.s money for one mathe
matics textbook. I would hopeithiat the Committee could pursue 

. * 
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with the goaT o:[' add:ing an economicquestions of this sort further 
dimension to the fiinal evau-on. 

Possible Mecting at ],]C 

I beli:ve it woqu.l.d be ui. to ].ala jo~l n: m!ee:Ln, of? ],DC 

official, Anerican--.omba,s a work shop particiJpatl s, and Cv.luation 

team mambers before too much water is over the dam. A. Amerlan 
partisas naturally are con ce)'i , and u))ppchcns2'u ut the 
evaluat:ion :in proL. . rJ10y voul.d like to ave o oortunilty to 

discuss their goals and i-.ir "imp essons of ir chi everents 
with evaluati.on tieam mculrs. T!would sea is m-.etin as possibly 

productivrv with to information i f''oimrespect tic to beInMC those 

Africa n-experiernc ed Americans anid certainly [lharapeutic with .,.spect 
t;o tlyiei ap.rehens ons. 

Eva 	 uationri Procedure s 

On the basis of the comments and reflections that I 

have .included in p revious paragraphs, I recommend that the 
evaluation team consider the fo.lowi.ng stops o. proccdures. 

1.-	Schedul.ing of a mecting with EDC-AMP personnel. 

2. 	Recruitment of Scand:inavian mathematicians to berve 
as readers and mathematical critics of the AMP materials. 

3. 	Selection of' a sample consisting of Tanzania, Kenya, 
Malawi1, and Ghana, with possible di scuss:ions with 
officials of other countries. 

11.. 	 Operation of a supplemcnt.ry tosting progrr.am util.izinc 
countries and classes whore AMP tests already 
have been admin:i.stered; that is, Ghana at the elementary 
level and 9'anzan:La at the secondary level. In Ghana 
a series of tests would be given to children in the 

traditi onal stream and in Tanzania the AP, the SNP, 

and traditional streams would be tested simulatneously. 

5. 	Recruitment U.I oIIU o:, bo African.exp:.i0U1JCv 

American educators to work with and advise the evaluation
 
.team.
 

6. 	Organization of visitation teams comprised of one or 
two distinguished mathematicians or mathematics educators, 
possibly Coimnittee members, and'one American expert on 
African educati on. Tlse teams would visit M:inistries 
and educational officials in sample countr:ies and would 
observe cla,sses do s:i.Ln.ted as outstan.ding examples of 
AMP and trad: ti.,ona]. teaching. 

http:progrr.am
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Appendix 

Rcpo:t on the rip to Chana 

August 22 Sept?,,bcer 6, 196 8 

by George Springer 

tr.p Ghana, tas able make c:onitct 
in the AID missior ard :in [hn Mnis[ory of Education. rIhor 0 iin 
the AID mission seemed very interested i.n the question of cdu-" 
cat.Oi nce they hav ju .. rocelvcd a, r..r.a f: UP hVnistry 
to sujpnort[ in i yon:n. Co'.~ ]Evan'r!es 

On .y to I to with pe.ople 

c.tU:Lj rjotys UP mi[, :ne'xVU 

the All) profr'p'. off:i c nr (nh .n, '"t h,,, 2 1] .tant tosaid L:h,; r'v 

as much an; possib.e. They wou :l ike to KEjn w.i.th ail.::ies powerand t he [sy nd( aim [ow.ard Re won-.(on m ., After 

th is i.s acyeivd, itey woul d pe:'haps go .ac2 tc local pi'OLrams, 

The one, most conerned wi th the question of education in 
Ghana was Mr. Frederick G:i.lbert who was ass i.tant pt'rogram officer 
at AID. ie was the ona who hass been processing a.propc sal fromii 
the MinisQ72.'y, He pl.ianso to forward it to WVa,:jington with a 
generally favorable opi.n:i.on of p 'ore ss so [. and a.so in the 

.reasonal 1:.200ss of tihe 1)ropo::;a... l[owcve' h also f',aos a reg.rional 
program for all five West African countries. 'urtuhr,,ruorc 'he does 
not fee]. that AID shcould get i nvolIved 1in edu c.ti.onal proucrams P-i 
any fi.cld whether math, Vngl.:sh, h isto.y and so forth. le believes 
that AI) should concotrate on product ointrited projects and plans 
to .eava education and adm:i.ni st:ration to the Briti sh. Apparently 
tho Briti. oth exp atr:ia tes mc.,e up most of Ghiamia's tra inocd secondar:,7y 
teacher corpr and they natuaii.y favor the "P pigran which :i.s an 
acaptation or: British m :,trci<.als.c lie fea].s that it would be a 
mista!e to ai.ieiaQ., t in group. I believe we wil]. rec:eive the ut
most cocioperati.on K.om AT..Gi.lbert in our study of the situation in 
Ghana. lie i.s very anxious for gui darice in connect.on with the 
proposals that have been submitted to him., He requested that our 
committee stay in touch with him and let him know our think:.ng as 
we proceed. 

.Another membcr of the AID mSS:i.on, Mr. G. Bettis, was also 
quite nterested in the question of educati.c)n and should be 

http:mSS:i.on
http:think:.ng
http:connect.on
http:cocioperati.on
http:adm:i.ni
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con]sulted whil-1e we are -in Ghalna. i fe.lt that we W.all rceive 
the utmost cool),erationi from both Mr. i.bert and Mr. Betti 

of' i ' most con
neected to the Entebbe Wthe Iac s biiss lacy Addv . She has
 
taken part in the mP.Ts in both ,i.Lebb e "W a,sinc the
 
beginning of th C piorn,.!i* ICro sihe workhd on tLhe pi'li..y text.
books. She now ho ds a porI [.ion w' th the U1stry o:f ion
 

The person :in Mtilii:. C' ... c los] 

,12:i Edca 

' as s"upC, C 	 g.ra)m!::'oh..!:[. ;,r, 1L,Lrvial.5t ( uE:. T 


rlhey. 'n' TV prios rIal Accria whi ch thes are
v''' )in'L in LLCYC'11';r:als 

being tvi d A ii )z'Cil.y (,ch of hleose schools has tuo cC!e.5asses
in each grae lcvol;i '' refor to these as th; streC . In.
 
ea h the schools cI .,r am :is usinrg WNW.L] muto wh'ile...
of 	 . 

'the otheiCr two are usi.. g ;ratui:i;:P on,al. mat:,oar:ia:ls. To jp. epare the 
teachc:i'S :in thc sc 20 p:i.my scools to ha.l th WOW materi al s 
,special two wee sumer istitutes havo bWen ho.ld srice the bogin-. 
ning of the program. To these inst:itutes come the 20 head teacherst 
i:n ther!CC Schools who th, mselv.J.es wi.l by..teaehin . e ' .. .m,.vol.
 
and 20 teachers, n1C.W each yCa)r, who w. :i. ,ntrodu toL, iie:t grade
 
l.e.., 	 IY ti s way, t! he :.d te',c,-r gets an orview of the whole,
 
)rogram anid :is able to heoA!p the n ote.' y ' 04C'Cto the
' 	 prograr 

r
eacl yC!year. Tie now tuc!hL.e al..so has th:is two week Cej..o,11 which 
usually i. not quite adeqlute to handLe the Whol semeCister s work.. 

The c)nly other use being made of Entebbe materials is in
 
four of 82 teacher training colleges. Unfortunate'ly, thore are
 
io G .hanaians ini these training colleges who are
teaching prepared
 
to teach the future e:lernentary school teac:hers Entebbe maatheraties.
 
They are rely:ing entirely on American Peace Corps workers. So far,
 
they are only able to have enough to teach one class in each of
 
the four teacher tra:inling coll..eges:. Te))o are also approx:imately
 
rine seecondary school.s u sing the Entebbe secondary mt;erials on
 
one stream of pupils each. These secondary schC)ols are now going
 
to graduate the.r first c.s arid the M.n:i.stry :i.s awa:i.ting eagerl.y
 
to see how these students do in compar:isons with the other students
 
on their final examinations.
 

Lucy Addy reports the proCgram has been very successful at 
t1-a-'P.menta"y school...lDreel. They apparently h ,:e ;ecentl.y 
institutcd a new program in which the primary school runs for 
eight yoers followed by either four or five years of secondary 
school. The last two years of primary school are called middle 
school. They are usibg the primary I - 6 matdr:i.als of Entebbe 
mathematics for all. eight years spreading out the material. The 
pup. s who have.o taken Ertebbe primary rathematics and those not 
taking it wore given a test last yor and those in the Entebbe p'o
gram did s:i.gn i fi cantly better. ?hey claimed that the test was over 
material, that both prog:rams covered. J.i s has convinced the 
Ministry that; tiey should t2y to expand the ]ntobbo program. I 
ash'ad ],ucy Addy if she woul be wiing to Ei Bob )iJ'orth's test 
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to those students who had not taken Entebbo materials in order for 
-us to try to evaluate the program. She. said. that if we send her 
the tests she would give it to the number of students we request. 
'We should inform Bob Dilworth of this and have him make suitable 
arrangements. 

I spoke to Mr. J. S. Ocran who is principal education 
officer for primary and middle schools. He is most enthusiasticabout the program aid hopes to see it spread throughout Ghana at 

the elementary school leve:l. He made the statement that he has 
instructed 50 per cent of' t schools to begin using primary 
materials. Nobody else seems to know of this and I doubt whether 
it is true. They have already adapted primary 1 and 2 forthe 
Gh:naian schools and have printed the necessary textbooks. He told 
me that in order to get them, all I had to do is ask Lucy Addy for 
copies and she will let me have them. This apparently was easier 
said than done and Iucy Addy made every effort to keep me from 
seeing these adaptations. I told her that I felt it was important 
for our committee to have one copy of' each of the two books. Shefound one excuse, after another to delay l6tting me see them and 

finally I had to leave without them. I asked Ted Marti.n about this 
when I returned and he said that she has neve.r shown them to him 
and has also refused his requests to see them. I hope that the 
-members of our committee who go to Ghana have better luck in getting 
access to this adaptation. I think it shouild play an important 
role in whether we support efforts of this type in each country. 
Apparently EDC is interested in having local adaptations made and 
the quality of these adaptations should play some role in deciding 
whether such efforts are supported and just how much help these 
countries need in making the adaptations. (Note added later: 
Pollack and Young did get copies and were favorably impresses by 
the adaptation. It did preserve the 'spirit of the original.) 

I was able *to speak with Mr. Ocran because he visited the 
institute in which I was lecturing at the University of Accra 
in Legon. I requested that Lucy set up an appointment for me
 
with other members of the Ministry and arrange for me to get to 
Accra to speak,with them. She managed to avoid doing this during
 
the first week, so at the beginning of the second week of my 
s uy i called the Minis ury mysej., and made an appointment with 
Mr. J. W. L. Mills, the chief education officer in the Ministry. 
Mr. E. A. Brown, the permanent secretary of the Ministry of
 
Education, was out of town during that week. .Mr. Mills said that
 
he would welcome the members of our committee who come to Ghana 
and he will cooperate with them in every way. He stressed that it
 
is essential for Ghana to improve their mathematics teaching.
 
because there is a critical need for scientifically and technically
 
trained people. At present the teaching of mathematics in the early 
grades is so poor that it discourages most of ther s CdM:'• gih ji-1i--ience and tech~nology. Most of their students seem 

to go into thei.ibera], arts and they have an. excess of people 
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"tra--ined in huma ii tJ.L c om.1L ,r-dto thosii e in the sci.ence s. r 

fol:.' he foCus thlat Lh' j,2(0r,'1 toto W hln of:i.1[iJ)VOV;' 60L1ho; 
mathem atics s ould citontip to hava hi gh. pr'iori i their futlr" 
planni ng. 1e repo:rtcd that 2O per cent of the natn.iml(h_ budget 
now goe s to pr-.u iJvc-. i r 1,ccxL 0.,i(W,,I n ad.ti. ' par cn.t 
for the 1_nivrsit. 1, (W.u::n<o ,h Entbb. p:.m:rye tl(o favor 
mrtei.ai once:O they aim( ad cd to Ghan i, uation ' thole' sJji 

secolnda.ry ] vV:] is n t r -;ce. ,:is .r the Jo: I ".:hoOi. I -"jac.tv, . 
(Buy) , V1hich i; an a~alieio~~ n of WVitish bmte' ', has- vidos"n a 
supp)Jort fvcvm the Britin.h1 expriatesL(1 noHi tea.ching ini Ghana. As 
I renione d a.ycal.er, these people mnute up the 1 h jo]ity of tile 
secondary school inath.r;:u.i..e ilthe country At pro 'an Ltecher s .
the re are six ,chool. usi-ng te JS' and n:ine us ing the Entebbo 
seconry rialss. Peoi ho e boen sprca1 i various rumors" 
about these material. Apparently, it is believed thu the JSP 
materi.a.s approach mathem" WON an applid point of view 
arr:iving at t~he abstract lat er where as the Enebe mTaqtb ria.]. begin 
with the ab stract anid do not hav dL10ctor-y~ . 

people c(a]..Uthat, the J 5fP mL, o,i.a.,; are me'rel.y a CVV"I o of recipes
wi.bih noo cx ic. 1<1 i - i :iiAI Io, V. cT v.I C<.1 C, c uoJ,?JTh 

coursa. Mr. M ils 2 tl i , " I • .. ... 

VOlv i pr.epartion of the JSF rate-r ial. T'he a:' peopl e most]y 
loca e;ed at the Univoesc'ity of Ghana :i Lc on, rOey are Dr. Hlartley, 
Mr. Mi-i 1h]Mor , . _eyino)'. Apparen ty, those jnvolvuCd :in the 
JSPi' were mank-irgd vr'yy 1little effort to trait'On ain teachers to 
use the mlat ia.ls.. Mr'. MLl...S f:Lrin..y persuaded theof to hold a two 
week institute for secondary teachers. 9rhis institute began during 
the first week of September and was held at the University of 
Ghana in Ineon just a few ru:il..dings away from the Entebbe :inst.tute 
Miss Harboys lectured in th:is institute. I intended to vi sit them 
l.at;r diu,'_rig the second wee]; to discuss their program and perhaps 
get some of their written mate.i .o study. Unfortunately, . 
came down with mal.aria on Wednesday of that week, and I was unable 
to make these contacts. I would suggest that our eomnmi.ttCe visit 
with some oif these people arid sea to what extent coopcratLon 

between different groups can be arranged. 

Mr. Service Adoo, the deputy chief education officer in 
cbrc .of research and uxup,,,n came to the .,,ii tute to 
de:Liver the closing spoech. He was also very enthusiastic about 
the Entebbe pr.mary iaterials. However, he did riot give rme any 
information to supplemeni that which I already learned from others. 

Miss Deana Downs, a Peace Corps worker who is teaching at 
the Winneba Teacher T .10in. Collcge assisted irn the teachi ag of 
the institute in which I lectured. She repcorted to me that the 
young g:rl.s ard boys go:in; into teaching seem to enjoy the Entebbe 
material..s tauc.ht to tI irn at the Toacher tCol. She is 
apparently havin: a ,ofnt deal, trouble obti.ln, textbooks for 
how class-.. Sh h" 105 studarts in her c.!qs und sh10y has 
50 textbooks. Appa:ren tly, a substant ial suypply of ,hes:2 tcx Lbook, , 

http:a.ycal.er
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is avai.labl in. . a, but , 1ucy A (y keeps t:'" ill liar cle.....t 
aid does no. di sri bte thm ito [th *i... a co.." Core they 
are rcded I asked Imy7 vcmtu this and rh1(o ronor',c'd {,hatt '.oe 

n. ].io6 Qm'., s,,hc-,texitho W2; ....-o J o.ngy.y hoint. ,s'up9, by Y0)C an!-d w..i".ho's 

to keep a suply of heu:,. Appa(1 -h,e'.Ithem at d-isooQ,.jb t* .Mi~r sW:.Y of W'..Io:-, (ca.l lt afford ito bu-,s~U P Q v ho.hn.at]'YN ,.... the...
 

.. (' d " l) n.comoli vT': Isib 1-/ 13\.f "o i "h . .inn ti,l 1 

A.fri ca T rec ived the same complairt ou" t........ . from th 
henIWvhn~v who ati a. t, institue. T cfup:y i' thaUK).
 

studets bee11CI10 V~'in sam.e 1;c7. ys La 'n a.f'lv U0' foro Wan fi)I 
ycr's now and that they ape almost conrIoilftc y worn out, but tlhat 
the Isiii :.' not sujp)ly:i.rig them w:iti new cop ie of' {,he book . 
Appacv,.ly, tolCse books a:.p( ,ul.1lng; for arox: " .50 each 
M:i.ss A day )'2:.port s that thie Mi.istry c:' iui0to, a: fo:.)rd lo)e ao abou-t; 
500 fo:r eae h book, so toey are uniable] to rej 2loni:I thei:r supply. 

There are apparent.y two peop:e connected with te Ministry 
of Educaion now with we ,,,k, contact . sc'. whom should some. One :i. 
Mr. P (:ter V"lliams fr om Br it ian wh o is wo:r'king with the :Min:Ls try 
in try:i.ng to develop the J'S? material s. Another is Mr. Steve 
Maning who "is from ] )C and is8.'o.'king on '.Le clu.,:,21,tary sC cinc e 
prog::'am i.n the Min:istry. They mrighi be aba.. "to [ve soe in.te(r-.
 
esting sidelights about the deve:Lopment of those progams'.ls
 

I Aot with the head teachers who attended the Lnstitute and 
asked them their impressi:.ons of the programs. Ihey repo.rt that 
the students liked the courses and are learning math muc:h better. 
Tho teachers enjoy teach:i.ng the material but find that it takes 
too much t:ime to prepare. They apparently do not have any prepa,red 
apparatus or material.s for the course and have to prepane every-
th:ing themselves. They findthat the teachers cannot use the 
teacher's guides without se p"" pa.. ... sh a th _ in-t:...tes 

They n
which are regularly he:[d. are worcd bMei te iLul.stry 
has not indicated to them that the chi.dren who w:Lll complete the 
first six years of primary school in the Entebbe program will. 
continue to be in special classes in the next two years of middle 
school. These pupils will only have compl.etecd about fl.vc years 
of the six year Entebbe program and they plan to do the last year 
in the ri dd'le school. Icwever, if these tuents, are scatt.red 
around thr'ough various m:iu.,.e scnools which are not parti ci pating 
in the program, the expcrment will.have-_den-n-1P7f . al.2 Cady 
ment:ioned thei2 compl.aint about the need forx replatcrrint x1books 
for those that have been worn out by many years of use. Ti.hey are 
also worried that some of the teachers who have been trained to 
teach the Entebbe materials find that the additional work of pre
paring materials is too hard for them and they rest a transfer. 
Th.s leaves us with nobody to teach these rm.atrials. Some teachers 
are transfe'd due to promot:i.on or to other reasons. They feel. 
that OlCe a teachieL. is trained, tVero should be some coimmitment that 
she wi.Ll stay on the job anid cont:inue thi n experm.I:ent. Tihey even 
feel. thvt the t;c-..ho. oul Let, o ! bo : sL ' th C: i work the,\, 
do in th:i.s ie.w p'ogram. They report that there is a great deal 
of pressure from other schools that are not in the program to get 
into the program since they have heard of the success of the 

http:t;c-..ho
http:promot:i.on
http:teach:i.ng
http:progams'.ls
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students who are in this program. The children no longer seem 
to be afraid of uathematics. Finally., the head teachers fool 
that they could help train other teach ers in the use of the 
Entebbe materials. They would like to hold some local training 

,,  programs for other teachers in their areac Howe ver, tho Ministry 
does not .eem to have fuinds for. such a program and does not,. ish 
to pay them extra for doing it. I would say that their attitude 
is one of great enthu.lasm dampened somehat by various frus
tratious thay are finding in adrinfpist.ring the program. 

In general, I found Lucy Addy most uncooperative in supply-
Ing information for our committec. I do not think ve can expect 
mu~ch cooperation from her in the future either, although she 
obviously is the one hat we shall have to go through in finding 
out about the Entebbe prpgrsm in Ghana. I asked her to give methe details of the proposal she is preseniting to A...'G,but sheb was 
very vague about this. Fritz Gilbert did show- we the C.)Ooposal,
and I shall try to summarize it below. 

There are apparently 82 teacher training ocolleges in .hana,
only four of which are using E)ntebbe waterials to train new 
teachers. Enrollments range from 120 500 students in each 

college. There are apparently 164 mathematics teachers in the 
82 teacher training colleges. The four colleges using Entebbe 
materials will turn out 280 tcachmrs yearly beginning September, 
1970. They expect to double this number by 1972. The first 
proposal tc AID wants a ..U.S. specialist to conduct training programs
each for two weeks during vacations for the college teachers in 
the 82 teacher training colleges. They feel that they will need 
three institutes to reach the 164 teachers. These tutors can 
then help conduct two.-week i nstitutes for in-service primary 
teachers. They also i.,ant P.our more tw0-110ek institutes for 
teachers of proviary grades VII and VIII. They then want. the 
164 tutors trained by the specialist from the U.S. to organize

four institutes with 900 teachers each. These institutes are to 
l.ast two weeks. They thus plan to train 3,600 primary teachers 
per year and in five years 18,000 teachers will each have had 
a two-week institute. Perhaps one should question at this point
 
whether two weeks would be enough to cover one grade level for
 
each teacher. The total budget for this five-year program is 
l?"73', 000 The are apDparently asking'approximately 5038,500 for
the mathenwtics special... f,-, [he '.S. for e-h year. The 
special institutes for the tutuors in the teacher training colleges
would cost about $7,000 per year. The four in-service institutes 
for the teachers and head teachers for primary VII and VIII would 
cost about. "9,000. As I mentioned earlier, Fritz Gilbert is 
Planniug to forward this ,.proposal to All) in Washington and 
leave'the decision entirely to them. 'Presumably AID will wait 
for our committee to report before taking any action. 

it Three university people in Ghana who have been connected 
with the'Entebbe program were very f.ienjdly and will probably be 
able to help our committee, These were Mr. Joseph Jackson in the 
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1. Sources of European Effort
 
Africa is the recipient of much assistance in all fields, 

including mathematics education. Directly involved with the work 
of the Entebbe Project are three main American groups, the Peace 
Corps. the Columbia University TEEA, and AID itseLf. Peace Corps 
workers are used as classroom teachers in secondi':y schools) as 
tutors (so-called) in the TTI's, and as supervisors of teachers. 
They are often found in roles of much responsibility, for which 
their enthusiasm more than makes up for their inexperience and 
possible immaturity. The TEEA provides American specialists at 
the Universiy level., whose work is primar.:i..y to influence the 
direction of teacher training in the country, b-y teaching, by work
ing to modify curricula, by training prototypes, etc. In our 
limited trip) we only met three of these, one very briefly. They 
seem better than equal to their task and to have an effect wholly 
out of proportion to their cost.
 

The involvement and interest of AID in education in general, 
and in mathematics in particular, varies Sharply from country to 
country. rThe local off'cials of. AID almiost uniformly seem to 
feel that education is of secondary imp ortaince as compcared to the 
development of industry and agriculture. Faced with limited funds 
for local operations, they will need considerable Washington 
encouragement if they are going to spend any part of them on mathe
matics education. Of the nine All) officials whose work directly 
impinged on our mission, six seemed to us to be high quality repre
sentatives of the United States in every respect. AID personnel
 
was uniformly helpful and cordial.
 

We need to make a few comments on the involvement of other 
countries. It is not surprising that the British are quite active 
in what are, for the most part, former colonies. They have an 
extensive systcm for recruiting contract personnel for secondary 
teaching. Many of their teachers have been in the countries for 
extended periods of time. The British Council sponsors many pro
jects of cultural or educational value; we ran into its effect on 
mathematics education only in Ghana (q.v.). 

The effect of Suearid:lnavian effort on math.nOUcs education 
in East Africa is quite unique. They seem'to pick one very useful,
 
reasonable-size job in each country, and quietly and efficiently
 
go do it. They have built and staffed Kibaha Secondary School,
 
with special. agricultural interests, in Tanzania, and Kenya Science
 
Teachers College in Nairobi. The Scandinavian faculty which they
 
supplied are among the best we met, arid they had neither a product
 
to sell nor a history to live down.
 

I.. -I-. 
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2. 	 The Present Mathematics Teacherti
 
.The bulk of secondary mathematics teachers are expatriatc-.
 

Africans are, for the most part, too poorly trained to be used in 
anything but the two lowest forms, and arc still rather few,. in 
number. Most of the countries have active programiis to improve 
this situation. The comparatively small number of secondary teachers 
required makes the introduction of secondary school curricular
 
which might, on the surface, seem too demanding on the teacher,
 
actually quite realistic. Pa,-ticularly in East Africa, very many
 
sec6ndary teachers are Indian. In gcner-l, their training has been
 
highly traditional, and their background fits them admirably to
 
non-resi.st innovation passl.v0ly. In general, the .training of the
 

*British expatriate mathematics teachers has been high:ly tr,,ditional.,. 
and their backgroung fits them adrlrably to resi.st innovat.Lon 
actively. The Indians tend to remain for rather long periods of 
time, though not becoming citizens. The American secondary teachers, 
mostly Peace Corps. are we.l trained in mathematics, enthus:i.sastic, 
but usually inexperienced at the beginni.ng and without formal train.
ing in ecducati;on. Thel.r terms are typically short. The greatest 
variety of expatriates is in Tanzn*i, where gang of we:I--traied 
Scandinavians. Canadians, ]zast Germnas and Lord-.knows.-what-clse 
would, except, for their turnover, be no hindrance in any modern 
mathematics program. 

"oThe turnover problem, in fact, is in our view- the most
 
serious otceo--age-sca-Le adoption of new .gra=s an the
 

•seconidary level. More sF , ls than not complain 
bitterly' about shortages and losses of mathematics teachers, and 
cite this fact as the siiigle greatest reason for difficulty with
 
a new prograem. We feel that they are absolutely right and that in
 
some cases the ministries are unaware of' how great this problem is.
 

3. Intelligence and Competence 
One of the features of the mathemaics situation that seems
 

to us most helpful was the high level of intelligence on the part
 

of the Africans that we met in education at all. .evels. A school
 
h .mastcr would have tih: _-f abi.*-ties that Czn associates in
 
this country with the school superintendent, for example. Some of
 
the ministry officials had the characteristics of the top level of
 
American business. For example, Tanzania has.about the same 
population*as the State of New Jersey, but the quality of the people 
in the Ministry of Education seems almost uniformly higher than the 
quality of corresponding people in Trcnton. Perhaps this is loss 
true of the Africans in the universiities and in the teacher train
ing institutes, as compared to their American counterparts. Here,
 
after aLl., .the level of formal, training which is by no means as
 
high as that of the corresponding American faculty, begins to play
 
an important part. In genera]., howver, the level of 1inteligence
 
is higher., position for position, than in the United States, and
 

IA
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the ove of fonmal, tr :iMW in (ower, by between one and tWO 
degree s. 

It i s :%Wyc,'.iing to speu.to on thIc vio of the world 
which m111: dvlc'op [(2 r v:twhen the a rk;'[tMO.U A c,[-L )op n, the 
exp ,,triatCe w,,,i,\it1 ow lit: de nl_ aimV2 ll ,7 of. ........ l.1ox8.r to 

it- ,nc, The A wl.I.: r first
ratC Ay (2, . eJ b . ,.i..... ....,c or govcrnment o:ffi c.a:1 at Br:iti sh 
seeonc. try t. 1hcO. ,t, O\V170y0C 0hie ,COS w'i hVC man,'_y mc)re 
d (grar:.< itin the A,",.i(2 r: V5 0,xh"imprnp s,:ion wi.l he form of th 
whitt(e ] i, (mans 

mnarl;ecd] y .oc: i1;ci o. "can 1W.,V use a 

rjio cispose, of the, easy art of the proble.m fi.rst, a 

secm dry cducati.on :2 :in Engli;h. The difficulty is.s only how 
to get to this hvppy state from a great v.riety of native languages, 
and wit.hi a lunge of stucenus go:i.ng to,,ajo-it; prirmay not onsecondary scJoo.L 

'Jb s-;o l ns. [,22 ,Lo try (. p:,'oby.'m greably1ui tol t) r., 'iPmz.' d:i ffer 
from cC., Won the polN Wl NKOM.to caunti/. rtn 
educa.t[ion, the hoppisc.o solut:icon is in ]Trn,,an.ia, where 90Y of al l].

e et er ~ ...I(1 0(. en'Cl spea'ks 0 IX Sw'-, I I ,IL.II(, . '"i. (,2 .ib( y ins"t.....ion.].7UCtL,.I.]'o l i 701 Sil all] m nt ....... .']][I
sc chld r 


is in SOMA"iui and the full. tranis. iion is male or ily by the 10§ wnho 
go to Vcdr s[chool"alu!. The next c" a is i Eth lopa" "n 
whic:}h has" taken csam burt 0 1, MOe tenuous sincethe appraoch an base, 
only 105 of the population speak Amlaric, the .largage uscd. The 
mu.lipi.L city of nntive lanrgu p gos cotuple d wvi ttl thelak.of any 
domi.nant one h C:a ecsd the other th:ec count i:es to adopt a gradual 
trasiti.on to English as p'ially scholO. policy This poli.cy is the 
effect of dolibe'ate decision in Ghina, and is apparently satisfac
tory to everybody; it :i.s, coupled to wh.at seemes to us a deli.berate 
lack of dcec:i sion in Kia ( . .) 

Ube E:]ng,:lish of the sCcondary mathematics teachers we saw 

was perfectly adecqute to their job, with the exp)atriates, of' 
.ourso, in eF..j 1tnTc s,any ,,e..e's. However, the same cannot 

be said of the pri.mary teachers . N.ny of tliese r,ctaltly tried. to 
l
uvud lebC! r~ wh ;utw , 't.: Or droppped .uiio vernacular."1T inIgo IL. t) 

Ube muatheicsC.le20. f" .i..."yused as Eng]lish loseon a 
well. Te c:ontrast b...e thu h y and comfortabl.e Svah.li-or 
Amhari.c-lan c'uaoe te-acher and the man-y ne .voun2 Enl.:i.s h--usin.; teachcrs 
in the other coun Ltries was qute t. tli ng::. Howaver, :i.f we. may 
antic ipate a l:ittle, the latter al.so seceeed to get very good mWthe
mat:ics work from the:.r students. 

5. ,'emnr, i :.'y 

thi ."e sy about the COrm.,- O ,t.oy program i.s that 

the. curr. cuu.. : . ; old-f ash:lone d W home, . ep; ac]. 1:.: :is-; even its 
country, and irrelevant to the African situa.tion. The most comlon_ 

http:trasiti.on
http:Trn,,an.ia
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elementary books are a series "Highway Mathematics", where the 
original texts were designed for British schools and full of 
problems and examples of a so-callcd practical nature all laid in 
the. background of British society. rJhese comments do not apply 
to recent adaptions, possibly inspired by the compet tion of the
 
Entebbe program, but were certainly true at the t;Lme that Entebbe 
began. We are not surprised to hear the people in the Entebbe
 
group say that African demands forced them to write one book a year.
 
We can certainly see that the African countries would be quite 
anxious to replace their older curriculum. 

Perhaps we should say next that we found the Entebbe 
elementary program enjoyi-ng a universal success, and considerable 
.acceptance. If the Entebbe primary program is allowed to succeed 
in a country it certainly wi.ll. It takes artificial restraints to 
keep it from spreading as rapidly as teachers can be prepared to 
teach it. We saw no one who wanted to go back to the former pro
gram. We found only one person who wanted a completely different 
type of new program. Father Franken in Tanzania. We have discussed 
his views in the report on Tanzania, This is not to say that in 
our view the Entebbe program :is ideal, but in the countries we 
visited there were no comparable altcrnatives. 

The African educators are enthusiastic about the program
 
for three reasons:
 

1. As we have indicated, we believe, and they think, that it
 
is much better mathematics than the program it replaced. 

2. The children respond to it well and enjoy the work, which 
we understand is a change. 

3. They regard the program as much more practical than the
 
one it replaces. We agree that the program it replaces is not
 
really practical, despite its superficial appearance. Our instinct
 
is to question their conclusion about the practical nature of-the
 
Entebbe program, but they were not to be shaken.
 

It seems to us, th.1; .. "owtr'est. where sn:b small per
centage of students go on to secondary schools, a great deal of 
thought needs to be given to exactly what mathemnatics should be in 
the primary school program. Our impression of the Entebbe elemen
tary program is that it is rather influenced by the American tradi
tion that all children go on the secondary school. Now we are not 
saying that we think that a program designed specifically for .tu-
dents not going to secondary school would be different from the 
Entebbe program in any significant way. W.hat we are saying is that 
we met almost no one who claimed specifically to have thought about 
the problem in these terms. Everyone says that the material was 
much better and much more practical than what they had before, and 
this is undoubtedly correct. There i.s., how ever, the possibility 
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that a furthieir Stag.Le of dovcl.opmn t 1.Wiich toolk as :i.ts spcci.:.-c 
goal an schoo. Jr gram h. not ["olne to-le.tienJ-)ry for. ,tudct 
seon~fdariy schI oolI ml.gi 1 end up wit uAdif:ferent progyam in mathe
nat~i[cs or w, :Lea s;t :i.)tie YC ]LJAK bu[ct;C;ic mathemati. cs a.(d 

1)octs.o ther sub.j 

Our classrroom visits in the. primar:y school were undoubtedly 
the mo.,t enjoyab.1 e 'i of our trip .Tho hi.[J-i ]eve] of thu-,"as 
on ltho par L of th e ahavor and th. studcrls was strikin. Inde-d., 
we of <e i nwe)* r'.miid]o] t best suburrban schools t.his country. 
Thes e Chhr5acte tere5t.'.V005 most i evidence in clas.ss of Africans 
tau ht by In which were p.reo [i-d1ra.al AfM'l.icans. classes cminant:ly 
and ta.fyt by lIdioa, this was .l.ess cvi.de.!'[, ai(l "Ji part:ic.lar 
the Af'rican child in suci a situation of tei seemed at a di.sadvantage. 

'6. Secondary 

Unlike the compa:ratively s.mple si tuation we found for the 
elementary program, the on-site evaluation of the Entebbe second
ary pJrogvia' :is more corn] ( . .'e.' are compet,. ug matrc r:i.als..s 
from Bri tain, there axe anti-Amoe rican emotionsui, th e.re are anti.
lriti sh emot:ions, and we found nothing li.ke a unan:imous opinion on 
the scone. 

We must first d:i.st:inguih between the (earlier) Entebbe 
five-.year program an.d the (later) four-year program. We did not 
see any classes us ing the five.-year sequence. In East Africa this 
sequence does riot f.it their schoo.l pattern, and so is riot used 
Hence, the f:i.ve-year versioh&.had an ef:,eC, on opinefins concern
:ng, the En .tebboprogram both :i.n East Afric id west Afr- c.. 
will leave li.scusson of the actual ma;hematFics contonts 6-S the 
volumes to the special consultants;. However, we found nobody ipj 
Africa who had a good word to say for the Ceometry. In addition, 
in East Africa, the fact 'tt the five--year sOr:iswS even pre
pared intial ly gave the East Africans te impression that nobody 
was listening to them. We were told also at one school in Ghana 
that the five-year program wasn't being used in West Africa either, 
because the pattern was to use the f:iffth year to prepare for the 
e~tul,'. is sChool. was usn..i/ the f'r-year prora h. 

In our obiserzvtion, t1hje foyu~r aj'ro.wn_,_w prfc.t.y
success.ul with properl.y prepared teachers. There is no question 

that, wlth" the r. i toi---achers; itais much more saticsfactory pro
gram than the traditional material. it replaced. A great deal of 
the teach:ing of scconda'y mathematics, as we have said, is by 
British expatriate teachers. For the most part they are agai:nst 
the Entc-bbe material.. rToCle, :i.n those places whore they have, 
the po1.er to determine the outAcome, the Entebbe prcogram is not going 
to succeed . owcver, very many of them are iiot competent to teach 

.the lo[ m, even if they foo 1..I.t L ardor to Ci Cuss t
effctzi.venss of the Entebbe material, therefore, ono must disti 

... 
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guish the countri es in whieh Pritinh teachers have effective 
control, from those in which they do not. 

In Kenya, aad Ugoi ida wo are coy l:,iii as a consequeni.cC of 
the above di, cu £ ion, tha t the .]Entibll. pror)Ym is not going. to 
go. It 1. 1 po.t to)tiO)C,:.Ct hOwV F., that, eVerl heoFe, nati.'re
trainad teacher , who ao trained spec:.f:i.ca.ly for secondary 

teach effectivel exampl,Tach'inr can it -. y. oPr the training of 
secondary to"c.no at bot.h Kr'oiya Sel.:nec TIlcher College and at 
th . ,y in would tcm teachUnic r.. College ]arobi enable to the 
best ava ilable hind of seecondary math.ematicsa program. There is 
the. fo y ,some point in keeping Entbbe near cy mathemat:ics 
go:ing in a few appropiat: ely chosen schools in Kenya with native 
secondar:,y ,teach"rsor expatria tu seccda.ry teacers other than 
Bir:i.,ti ei ,itil a larger corps of nati:ve secondary teachers has be
come avai able. 

Tanzania, Chana.n and Ethiop'ia, the situations are 
differcnt. In .,fnzaa, the 1ritebbe material will be widely 
tnught, and c :i st with the ,.:i ish '..tri at, .e~x oASMP What 
will happen ultimately. we cannot say, but "tue Etebbe secondary 
program is clearly a success. In t.hiopia the local adaptation, 
prepared for reasons discussed in the Eiithi op:i an section, :i.s now 
the ba sic curriculum and is going well. The situati.on in Chana 
is compliceated by the fact that each secondary school can determine 
its ovrn courses. There are, however, enough secondary schools 
using the Entebbe material and' enough non-British secondary school. 
teachers to make us feel sure that the program w:i.ll. survive there 
also. 

We have mentioned the existence also of Bri.tish prepared 
materials. There are two versions of these, the West .Af1ican 
Jo:int School Program, which we will, call. JSP, and the Last African 
School Mathematics Program, or EASMIP. Both of these are mod.ifi
cations by mostly local mathematicians of the 3ri.tish Southhamptoi 
Mathematics Program. The first thing to say is that both the 
Entebbe arnd the British. proL;rams are better th.n 'the traiti,onal. 
courses that they are replacirng. We had-Nf PePj56rtunity to 

.- r. n& .iscuss EAFVQP than JSP, and so will cv.;:".nit mnsf fully 
about it in comparison with the Entebbe. Like the original. SMP, 
EASMP was written mostly by good schoolmasters with the strengths 
and weaknes,,ses that would result. All the authoi~s of JSP and ASM. 
are Brittish. The material is in some places too l.ight, and takes., 
up many topics for no other purpose than cream-skimming. ThQ 
principal werknss, however, is that it is very dLiff.icult to go. 
deeply into a topic when the mathematical content requires it. 
Many topics in school mathematics can be explained anid taught best 
by finding a proper level, of abstraction and explaining material 
at that level. 9This does not occur in ASP, though parenthetically, 
this is not as true of the orginal SA,. On the good side, we 
ncte tlhat nuch of N i:.s do]ightfly writtn, and loos quite 

http:situati.on
http:seccda.ry
http:spec:.f:i.ca.ly
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teaclhablI. 

It "ts o1ur I.mpression th'at J.'J? .is IJ.- wel done t 
FASi"r'I3 and :i. s at a somewhat lower :level of mathematical content, 
though frorm the educational hii.story of the two side , of the 
continent, one might expect "te .. -,." 

Wheever we were, we thougA; that the students were ready 
for rood mate r i .It somrt; t. 1si. s to hus tvC,, at.c very 
aJ.1. s{udcui.1.,, taught by Pu in, o,ed t eaciar , without a thorough 
comanald of the mater:i.. Whencver we found good teachers, we saw. 
as ':ood sncondory c.Laaecs as we have ever seen. We feel there is 
no problem .ter. of , U g able to handle essen..wha ver t, students clrE 
t:i.a:ly any contemporary cur ri culum. 

7. The IEnterface Between iementary and Sucondary Sc.-oo
Math emat :i. c s 

It has been almost universally the case that when secondary 
school and e3.ementary scahoo. pron auto preuare at about the 
same tiMO, and t mciatn, o pro wrm , a:;: widoly acoited, 
then i.naevitbly the seccond ary school prograwm became too elementary. 
It seems obvi.ous that wicde(sprcad adoption of Entebbec elementary 
school pr)oga.ysa wi.l.. have th. same e.,ffect :i.n Africa. Indec , we 
heacd comments that the f:i.rst year of Entebbe s>cfdary already 
contains material that some of th e cl.omen ta .ry school students are 
rece:iving now. In seven to ten years, the Entebbe program will 
have to be revisod upward, There is, howcver., one factor in the 
si. Luat:ion which will, tend to-slo t Sps and -th t is the 
lanru age p roblem. -Eii--tiFt--,fPerhapS "roJ5&Yt tgi-6<Ii fiY--t 
year of secondary, of mater.i... taught in another language in primary 
is time not entirely wasted. 

8. Teacher Trai.nin:g 

We will discuss the problems of training elementary teachers 
first. In general, one f.Lnds three basic patterns for the demen
tary teacher. There are a number of teachers whose background con

.b of pr±imary school end two years of special *.d.ning !or teach
ing. It is the policy of most countries no longer to prepare this 
type. of teacher but, particularly in the up.-country regions, there 
are quite a number of them in teaching. The two types that are 
being prepared will have two years of seconda y school followed by 
two years of teacher trai.ni ng, or four years of secondary school 
followed by two yrars of teacher training. 

In general, the trend has been to establi sh a great number 
of quite small teacher train:ing institutes, wieCrl.y spread over 
the courtrics. Thus i.n Kenya there are pr.esentl.y 00 rr's illUg,.md5. 25, and :in Ohan. 82,. O o ,c of the larg 
of separ:.t Institutes is that My can scaurc:ly afford specialists, 
and in gneral have no "departments" proViding opportunities for 

/ 
U) 
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discuss.o, rcsa..ch 11 .ll.2n:.aical oducatid CiL. It e 
Mini:stri.s are a,. a.re of [;} ).d em( all woul topi-'bl l.:eI]( 

ch-rnge. In 1 ea:n1)le are to))[, back to
]Ty, for(OY. hY )o j[ dy:o] 
si.xte;n li" , Insti .tr, a. inH U w o, Lo cnl y fou', F r 
poli.t.i.c.r rCO .. it( reus doutf. t. ChUow can oducc.. its 
very:~/ :I.0*rP MI'O Fuiitp I * ati ITT' cf in g*en;re[(OIya
do not uood, are .II trn! i; a great dValgCC i' sm : rd 
of :impro!)2cvisat iCon of edcu~cWT1:0 matn~inls. 

It .. [_1 0 f:' Cr . u v .. .. o val .. .o, o:,K the of 
the '-"s , cProdueprimary since we visitedLu.. ,di on t;,cho1Crs, 
only o - that w in -',e . rest our ]knowledge is herosay.,sssion of 
or eKL~rEarE(2 io0 from12,r{. iC als2o p)ropncv ,somne secondaryMM [that 

t ac' (1 'rom v C'i7 lrr.ited ko O.ldgci g,e:, i.t, would thatF... ou' appear 
the InstLutes havC: miore, of the ctharac:trisicsti of the old Amer:i.can 
1101 ul scho thanor )F fl colleges ;triol ero Amre riocan thant emrph asize 
teacher t raining. 

ll' techr tr.i.nig tutors (ie. faculty), even :i the 
strongest :insti tutes, have more of the characteristics of secondary 
t'ac •r who hiave boon upgrade i Q an of college or university 
faculty. 9M tutors re primarily exjat.Late , and we found very 
many ndi ans . 

Ono. of the problems wit short-term in the MTjTi:S. expa..riates 
is that they come with unreaListlie expectatiots as to the :.evel of 
students they will be teaching, expecting to deal with university 
freshmen rather than secondary school students. By the time they 
have adjusted to the real s:i.tuation, it may be time to go home 

Brsides the tendency to consolidate, there seems to be, at 
least in the Ministries, a recognition of the need to upgrade
the traininr, of the prim r :'y thacher. ere is universal agreement. 
that the primary school teacher should be tra:ined to teach the new 
mathematics programs, for example. 

Are the primary TTI students prepared to teach the Entebbe 
material, when they graduate? We believe that the answer is 
cortainly "yes" for those students who have used the Entebbe 
044c Can-pt. whic~ h "'s A,:gn, :?or the pu'-nv This would 
fLnel.udep accordin& to our informants, all. new primary teachers in 
Ethiopia but teachers from only four of the col:leges in Ghana. 
We found rmainy quite able students attending the ITTIl' s, for want 
of other ovportuqltius for hi.gher education, or for an assured 
route to advanced work which evades the university examinations. 
Our impression is that, for current graduates, not much additional 
assistance wil.l be required to enable them to begin the Entebbe 
program. 

The "B as:Lc Concepts of Mathematics" ..tex; seems to be qu!,;e 
successful.. 'U ., from Day users, cvCi :i.n 
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Uagand, and we found that J:. is ~iode.y u1 .u', ', ,sa .upplementa:cy 
book or reference book :1in sc:hools; .ic.eh do not use ii as the text. 
We feel that, to judge by the c stonier ivactjon, this was one of 
the most successf:'ul, of tihe MOM,eb. ow duoch:. 

At first sight, one forms theic iipr, ssn.': th.nIt the A:.:ic.an 
pri.nary tac::teher receicves mcoe tratining I in ati, nat ie th an hi s 
count r'a:rt in thi:.s coun,0try . :It is ceert e 3Dly true that the amount 
of matematics [tghtM; " ,::r Ti r:i Ca is lCOtin th i *primlair A ot ceably 
more than ic i, i inijma the :. hu wet , tnd]it:l, r. :in UNNcw S viLeh 
have bon f:ght:ineg for so l.ong. difficul.ty with thetJoi~c computat:ic)n, 
howcn ,. i the di.:fferenoce of back:round in seondary school math
matins i.\"n the prx.ia.y t e.. ehny/ e..ore M cy gut to the Inst:ituto 
or Ihv col.l.ege. Americnens 1,avo had a mill.imu!. of ton yoas K 
mat!eic' .t,..s before beg.]ni.l'ig advaneCd tr' ng.-', and so th' ic: c;0a]. 
mat t err atics will .perhaps only be equal.led by a 7.-2-2 primry 
program aid exceeded only by 7.-4.-2. However, most of the latter 
probably b)ecome teachers of the first two years of secondary MOate.
mat 

In general, the oppotuniti.es for furth,. education ffr 
the jp:r2imary teacher are .eSS in Africa than they are in this 
country. Tie pattern of special surmior school programs> of 
spec:i.al, master's degrees for teachers, of NSF Institutes, is pre
sent in Africa only in a most rudiimenta).y wa:y'. After all, the 
prirary teacher doesn't even have a bachelor's degree . Wi.th the 
exception of a special program at Dar-s Salaa-m Teacer Training 
Institute, we saw no systematic activi.ties designed to take able 
people at one :Level and upgrade them to a hi.gher .evel. ]ndi.vid
uals desiri.ng such upgrading typica.ly do it by se:Lf-study and pre
senting themselves for the examinations. However, in all countrias., 
we saw evideice of a greatceal of fork to pruparo teachers 
specifically for the Entobbe program. We will return to thii aa 
later section. 

In discussing the training of the secondary teacher, we 
must differcntiate between teachers for the first two years and 
teachers for the upper secondary. Many of the mathematics teachers 
for the first two years ar-m now Africans, somethinp tht is still 
rather rare at higher levels. The teachers for the first two 
years:; are -trained at a few selected ,i.' s in each country. The 
lower secondary teacher wil].l. have completed four years of secondary 
school, and had perhaps three years of further work in the TTI., 
He wil.L have had work in several fields, includi.ng professi.onal 
education courses. The upper level secondary mathematics teacher 
will have gon& to a uni.versi.ty col.lego and received a bachelor's 
degree. 

The curr:icu].um for the upper-level teacher is patterned 
after the tradi.tional :B'itish undergraduate program. There will 
be a great emphasis on .myc.i ani e s ordinary and pari_'ta . diff:er:ntial. 

http:curr:icu].um
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equa:ions, complex vari:atl.e,;, and corcertc a].geb'r t. Therc wi.:L:! 
be rather few cou: .s des:*!,[ed ,;pccifjfca:l!.y to covCr the content 
of secondary school mathemati.cs- at a hi.gher. !evuL. BeCsidep the 
university, each country ha; on1ly on1e or tNo J".1' s whi.c}h trai:n 
sefcondary teache''s, ad we judlqu teso to be :f rather good 
qual:ity. The cuii'.r OicuI ,uL:in ";c.I - athvOu j no,.dip:' ne-ar at; deep 
as :ini the uliversitiecs, has o .n comlmoo with the American idea 
of traini : ;h t. eacl,rs spoecificily for his job. The. sort; of 
programs ths t we founrd at (nyalts :eE (& ,:;.:1. of Kenya 
report) and at Keny,,a ,ienc- Teaci ers :Iln stit;ute ap>pc ar to be 
typ:ical for the two levels o:f secondary teachers. 

11(1 he H\1ll)(." 0l[" . I c buClo.L( t: L' fv.! (i :.' 52e OsO I¢.&.Y'y teachinrr 

:i.s small :in each country. One umut remembe: that these are smal. 
countri. s that on ly a fra ction of the age roup go;to secondary 
school so that thec, are few secoadary schools to staff. I[f 
attained, an armnuel product:i.on of 50 seconda:.y mat.hematics teachers 
makes a sub stantial, imp act. 

k again, whoOne can a are the teachrs. are bing prepa:ced 
ready to WNW ria..? be l:ief. that ansawerteaech matetbb, Our s' the 
is yes, at the leVel for which the tewd )er,; havc been trained. 
The unive..sity graduates will have had much more total mat ematics 
of . more ad ,rieed :!vc,. than many of our scondaRy teachers. 
The gra,du!ate; of* Knyau Sc:i.ence Teachers Col!.lege., for exwmile, who 
are full secondary teachers, are prepared to teach any program any
one has yet devised. The graduates or institutes preparing teach-. 
ers for the first two yearss such as the ]:,r-es-.SlKe rTi1 are 
clearly prepared to teach the first two years of Entebbe. In fact, 
as part of their education they are likely to have done comparat:ive 
work on the ],tebbe, EASMP, and thu traditional mathematics 
materials. 

The great diff:i!cu:lty, therefore, in secondary teaching of 
mathematics, ineclud-ing Entebbe, is not the training of the teacher, 
but the lack of stabil.ty of the whole teaching corps. This has 
two aspects. There is a great turn-over of teachers. Some of 
this caused by ,ovp::inmment staffing.policy, some by the shortness of 
expatriate teachin contracts, some such. and by exr'oidi.ns,'y 
factors as the expuls:ion of the Peace Corps from Tanzania. The 
other major aspect to instabi l.ity is the rapil.d promotion of people 
with real training to administrative posts. For example, in 
Tanzania, of the eleven Afri.c an university graduatcs in matheratics 
in the entire country, all of whom were secondary teachers at one. 
time, seven of them are now heacimasters and two are in the Ministry. 
The net effect of thi.s instabil.ity is that the relatively permanent 
secondary mathematics teachers are for the most part Indians; 
These are not always active exponents of curriculum chage in 
mathematics. 

Many of the features of i n- service tra ing v. - co..ueort;ed 
on for .he elementary teacher app].y also .to the secondary. However, 
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the small Hnumber of tech .. s :ini.vo:Lved makc s :it pos sibl.e to 
assembIe l the c'seconda:ry teac'I.clri' invo.ved ;in a parti cula.:r 
program in one :.ac for a hi g~Ishly v a..ut-l e p.eri.od o:f' speci alli zed 
d:i.scuolo:Th. Such gath,'i.a y!, hivoC boon fci 1 CcCI bo th by AI]D and by 
thi: coi-tHr.the s ol-ves.. 1i :n th:i. a. . We c to in "later 
sucti~on. 

9. I .\ o, n i 

The uririvrsity mathe.matiLcs departm;nts offer, in general., 
several choices of curricula. There is typi.cally a classical. 
pur. uitth2;mt. s cur:ri culu , a vary c ssi cal applI.i ed mathematics 
cur,icu].um in the r:i.tLish tanaad:i':io, ari a, teachc' trainirig 
curri cvuiliufm, The:oe ar~e a.s ,bobhe of wort "in computing,2 ba:.,.' 
arid comne mual ngs about mo~dorn a~ppl ied rathematics . In~ th~e 
indivi.dual, curricula, tho l.vel of course wo.'rk appears to be quite 
high. The students, of course, are highly selected, hav:ing 

Pase thot tw~o filus ~~a~iI.~ of uot comn-Th 1 tho may 
.
pensate for c. ta n l.imlati.ons. of the st.af The facul.i.ties are 

almc)st a1i" sit., i a.. 201K:'.:i.ma s. a. .i r , .a u.vare.tyall cI ' ... 1< 
o. cov A.:.C.. * hou.i A'K'afi ao be gi]jinn ; to ca ) :tn (inC., 

the Lacu].i.ti ar; rcmindi us more of the dep'rent of matLematics. in 
Western X State Co].IEgo th an. of the faculty of a major univ:rsi'ty, 
which comesa closer to be in, ; ove. re sponsib.ility. Teach..' ].r of 
ing loads arc noti; excessi.1vo. Jbcre seems to be very little 
in'terest in resea.ch, not that we feel that this is fnecessarJy. The 
faculitic seem to tke bl:i.. . teaching qu:i.te seriousl.y, but, by 
and :.arge, the attraction of the standard of l.iving that is 
possible for an expatrite on contract seems to be a more compell
ing reason for being in the country -thani the desire to teach these 
parti.cular students. The mathe mati.cs depar Lments also h ave a 
service load for engineeri.ng and the sciences. These are accommo
dated usually in special courses while the mathernatics majors are 
in separate courses genera.l.y restricted to themselves. 

The interest of the faculties in curri.culum reform is an 
individual matter. Such interest is not required arnd presumably. 
not considered in the appointment. When it comes to the Entebbe 
pr,ram iL: particular, ;..... ,et : athematical ":.ning of the 
faculty, even i.f Bri.tish, makes them better able to see what 
Entebbe is trying to do, and to appreciate it more than is typically 
the case with the lri.tish expatriate secondary teacher. 

The Insti.tute for Education in some countries is attached 
to the MI.inistry, and others'to the Untversity. The Institute has 
the primary responsibil:ity in these countries for development, 
adaptati.on and propagation of curricular materi.al.s. Its ease of 
wort depend s on po.itical influences. The Institutes appear to 
function bet if attachu to the university, since in this position 
the t st:i tuto s have di:.'ect access to all .level.s of the Mini.stry, 
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without concern over i.tira--.hi. ii st.y rui;opol. [L :i. less 
inport -nt them have ct, to ,l)ou" e.efor to dir. .c..,,, v :1 :ls of 

e y sC:.c: , Unythe univeor si:1,ty, an p op8uuiL 8U , Ii CCC :in" :i.n cas, 

Wi.th -Liie po s i:.bil.. e:.ecp, onL of' U.uaia , [.hei :ln;i t%ute. of I 
Educ ation are ruyJig to i IovaQ aqO miod(Thiiiot ujctlo"j0 in LI ir 

I countr:i . Tihcy Link wll of the E uCbb, pi)nO ,'a ., i dc .... 
they can to push it, 

Theirat cra i <Istoffs o~f. th e :Ingttutow are compoo ecT of 
the TREi:A group, more Africans than. oCe would think, and expatr:iates. 
They apparced to us a n level. with QOLiCation school faculty i" 
many u ".avI ... . how a 'cr: staff, ver, ,.mb of he :['f :i, 
judged to have a personal financ:i.a:l. :intere st :in sumphf .,psept of 
cu.r:iculum re fo:pom, he possibly fLinds hi,; ;uNlr. :in a di f.:P.iculL 
pos:Lt:on. 

There is no definite pattier to an2wo.ring the questhion1 

whether the mathemn,.cs department :n th, uni:Lve:r'sity and the 
math eimns,:i.ca'ins in the :nstit;ute of Education a:lR to each other. 
is.,.' 1ill va'y from a'counLry ito country with t h p: : sonli.Liis of 

the :i.ndi vi.dua.s irivo.vd. J.ihc s itu;:ation he:e :is Li oy..fore very 
much :l:ike the situation in the Uni. ted States ,,:i th e possib:l.e 
slight differec: c, "hat the r lati ve technic,.. stren.gt!h of the 
peOp:e "in] tihie I[nst:tute for Educat:ion is l:i.kel:ly to be gre er. 

Aside from secondary teaching, .a. can a mathematics 
graduate do? A very few are able to :l.eave the country and go to 
graduate school. .For these , th;e probal.e goal :i.s uriversity 
teachIg either in the home country or in another Af:riean country. 
There are sssen ti ally no opportunities as mathemati ci.ans in 
industry, although this may come later. The best road to a goal. 
of a position in the Ministry of Education seems to be through 
secondary teaching. 

10. Exami11 nati ons5 

jo the American observer , the examinat:i.ons system used 

O,.,.ouho t formerly Bri s, A, ic,, ha,s obvi.ous Ofects. The 
entire future of a student is determined by three examinations; 
there are no alternate routes to the university or careers demand
ing education except through the examinationqs although enough 
good people are provided for the needs of the countries, not every 
one is developed to the full. of his potentni . All this bothers 
Africans much- loss than it bothered u. In acditi.on there .i.s 
essentially no way to el.iminate students fop' acaemic reasons* 
between cxami ation s. They 'are altowed to p rogreass from grade to 
grade esential.ly nco matter how poorly tihey are do:ing. This Pi.s 
true even in the rlUT:l 's where tiere i s li.ttle :icentive to become 
good in the day.-to-ciy work of preparing to bcoCOn a teac her, After 
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all, a teach :i.ng job is wating for you r(gale' op your 
in the TOM Also, [h nec:osi. t[ moo ,, common outperformanceu tcc ini st ifla snI'Tral co ta o r _  th.,psi.orde e .... in. 

s ji.d ( . ( : : u.j:I r8 L )i r , , [ ,I f[ ' e~ '''1 r ! -- ca , (J c ( : lI)tci '. ,L~ t~ e i .l I;Jmc 

schoc)ls. M)i:ly a, .ai, :ncn' i.,,:L &c:p to have its o:ni exani-
nat:Lonsc,c'a f holeer' e t1O() iO ;. ' r. A K'V r l ig t of this 

.. s] tois that be;.(:t,2is il hra v d" ':'ieuliy act" studcnt. to 
pay aLt,enti On to p ari:v pre sen.iL on that; i not par of 
the syio .Itb 

herc 80 n-o( c il}t :1is:, .;p pooliIn'ii; cied to i, ,[,.0 ng 

In ;hme ofe el' . ow': anc ntobbc, mu.th. mc. , e'.r, 

Af"ricovmr 1; Klva" huve L,-..I LL, . . ,,C•p ', pat: in
 

coursvo e :i'r:m E , the 
the .o' 

the p.u.anTin'; and the writing of Ce.xpnKm'lt'! m.t1 ls. They 
h e.c, h ,:ve:, pa,::' in ex HI. . ,uo niot i pted th, il-:,.im- tes:in 
eval u.:o at c on sequen t of( ther:;i:;emtyal., and thi snd rewritin g 
shou.l.d be a necessary part of the experience. It would scew high
l.y aDprop riate to combin e thin ex"perie.n ce of exnerimental t -sting( 
amnd evalu atia.on of cur'i eu " , m;ato a, , with t. Vvyc:I.op:;(, , [; of th", 
Africa s' own talents in m,,a1.'rn out ex'.um'mi un 2, fi;:1.'e were plcas,ed 
to dicov..r, that an East MI\':in,mi -'- "in 'l". . . 
cot.[ li;med AlD ,N-:,..' ,8 .u.h r:I'with assist-ape 0 un vlc< 
of this funct:ion can be ircorpobatcd :into tle: itial dri:n .oi 
ThereLi s, of course, a niatural. Amcri.can relctane to halp tr) 
piropagate an, examnnons syst whi.ch i.s Po foi'gn to ot' Mu.ral.n 
in tncs. T e s:LtuatJon in Mfica, howeve ,: i:s that any attomiit 
to g t rid of the sy stemc would be qu:i.to promature . it is therefore 
excellent strategy to help them i.mprove it and mahe it fit better 
their own situat:i.on. We should join them becuase, at Lhi s point, 
we can 't 11ick them. 

3_i, M:i.mi stries 

The first th:ing to be sald about the M.ni.str.i.0s of 
Education i s that the quality of the people at the h:i.gh r levels 
is excellent, more conparablc to better American indutral 
nmag~emmnt than to the usual persons in education. In addition, 
they have had time to think about the problem of educati.on in their 
cou;, ntry, and havc thou,iht- rwrln'', j .thout a, ,teeo,.\JpCd com c.u..sons. 
They al]. are of the importance eu"at.n. theaware of .in develop
ment of their countr'i.Ho, and know the local. needs. M.ey are also 
surprisingly well informed about mathematics cu)'7iculumi .. m,refo 
and have great interest in it. On second tho ig L th-is pcrhapps 
not quite so surprising; a fair number of people :i.n the Ministries 
have come up through m,'thematic .. Thloyo seem to be two. kinds of 
reasons beh:ind such promotions: We were told by one non-mathc,
matician that they have "been trained to think." Also, the ones 
in high positions have all ben, vov in the Entebb e. cxperiment, 
and the knolcdge and status ga:ined from thI:i.s seem to have been 
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important i) ti i :. c ;J.)ion. 

All. ie 1tihe. .:;,u,.ie su11'ffe:r fr:'om shortage s of funds. They 

are a.] t'ryin g. to Sl .ppon onit their. r cou tri s, res2 ources from 
o-"sidd o ncle . Iawc'.r, up founrtd a ,oci & _i ''xpori:Ince ina th 
art of pr'opos al writing, M}hi. wec c.".o li,:MIje.;s the i:.r eff'orts. 

We hopo that Am,."icJ ngc nci c8 con12:i.dor:E J:i"can proposals 
compti&i.:l.ijy wil ML i. O:.--nce this xpor:i ence Wel"1 for i rc. . 

" bel. cv:, it is rca L.rdicap,a ,U 

It appo avs to u s from our ci scussions th[at coc)perat[ion 
between countyles, except an very seiizd problems, i 
virtual.y1 :4) s:I.C, As an e-xaml]cKonya, .1 arn.a and Uganda 
have all sulthchiod to the m,-ltri c -y.;sten on the sam day (soon 
after o v :iit). Yet :i.t tu,.e.du ou t t obc inc)sib' e to arrnngo 
for cooJ 0,.eLi v(. (evC:.opmcnt and prt:inng of information booklets 
for the school.s of the countries, dcsp:ite the fact that evcryone 

iMOvMQ.d sar t.. e'cessity. Anp -,mi'ly the political force s for 
nat:ional:i. s 1.c effort a:rc too groat to be overcome by the Mini str..i 
of Education:. 

12. Prope. laltion Throur lhthe School.s 

What. we mean by propaLation of the rater.ials is a good deal. 
more tl a.nthe mcre use of the Entebbe material itself in the schools. 
We include the transations of the material and the various national 
adaptnations, for example. We also consider the influence of theaZ_ or-, r -u ; 
nt"],A,.materials other cs !on m ath.eti text:, O 

sc:ms to us doubtful that ,E.SW and JSP would have been cayiocl out 
if it had not bec- for theASbbe .ora. .m. 

We will sunm ariz e the current status of propargation 
country by country. 

]th.,.op.ia
 

1. The P-1 comrentary is being. translated. into Amharic. Next 
o.,l1 }'- iS be ,--. AV, En:cbbe matcr:! . -ndthe
wWill 

adoption will proceed at one year per year therafter. 

2. At the secondary leve.l, this year wll grades 7, 9, and 10 
are using the Entebbe material. Next year it will be grades 7 
through. L1. Grade 9 is using C-1 and grade 7 is using an 
adaptation from P-4* and P-5. 

3. Plans are to push forwa.cd for universal use in all 
primarie, but it in expected that the P-! P-6 sequence will 
take cight years to complete comfortabl.y. 

4!. h"" is a noce sary siov;:i % the secondary school, 

owing to the change from Amharic to EnglI.i sh. 

http:forwa.cd
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Tan z an Va 

1. The ftrst two years of the p:,:rmuary in all sch.}ools use 
the Entebbe material with the tache:rs guide translated into 
Swah:il y. of the rema:Ind er are under way, with 
separ atbley m! nor alt rati o . 

2. Thoughe a v, 11 -.not nIversal, seceonday schools 
are not vpt to a }rc a arithmatic, anhvo 0' [,r of eamnrc ial 
EAShP1411 cd :!1 c.. no so are apt to be used asat2 i. 
tracks :i.n tihie Americ.an sau .,o,,witl tihe Eitn-bb being tha h:ighest 
track. 

Kenya 

1. The Entebbe primatry program :is used i-n 25 cut of 3,000 
schools, with grades I and 2 using a local modificati.on, and 3 
and AIusing tI oYA.,,l. Ytnebhr. material, Urhc adaptation of' 

P-3 i.s i.0the;.! process',, of pulI.icatiol. No .owodiatolare inr"'lo
SeC .2 kin u ager :iko y 

2. av,,, of the 500 secondary school.s ar, usinqg, the C.-:I. 
boo in the first year of secondary. The number wi:L] drop next 
year. 

Uga-nci a 

An adaptati.on of a West Afr:.can adaptation of En::tebbe, by 
a man named "ell1,is used in grades I throu:,:h 3. They say there 
will, be no more. Many schools are us:in the revisi.on of "ighway 
Mathoat:cs in grades I tn.c)ugh 6, a :rcvvi slion prepared presumably 
under the st:imulus of the Entebbe compit:i.on. There is no 
direct use of Entebbc n,ater.LaJ.5, and no prospects thereof. 

Ghana 

1. Twenty" elementary schools arc using Entebbe materials in
 
. total of IO!5- classes. Two voum-s of a local ..... VVe.
'.;" .. 
just appeared . It is the i.ntention of the Ministry to use these 
adaptations as rapidly and as widely as teacher traini ng permits. 

2. rhe socondsaly ,tebbo is used in 9, and JSP in 20, of the 
105 secondca:ry schoo!. , in the country. Both programs will 
presuxably h.ve wider use, though the questi.on is out of the hands 

of the Minitry. 

In evaluating the. forces for propagation, the first thing 

to be said Ui.that the Mini stries want to improve their programs 

in a:.l subjec: ts. owec;r, in addii::on to Entebbe ' s devclopment of 

I' 
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curriculum materials for both students and tcachers, there was 
All) money available to proviLde classroom texts, in.-serrvice assist
ance, etc. There were also in each cou'ntry a nucleus of people who 
had worked with the Entebbe writing groups, and who had had the 
necessary knowledge to help in imp :olmentinig the program. Neverthei6ss we believe that, in every case, the initial force tc).,rd 

imp'Lementation was the Ministry, with. the stimulus and assistance 
of AID funding. Where the further impetus for propagation came 
from depends a little on the individual cour;y. Th Tanzania 
where the University Col.lege, the Institute, and the Ministry 
enjoy most cordial. relations, it seems to us that the major role 
in propagation has been taken by the university and the Institute. 
In Ethiopi.,a on the other hand, the fairi role seercs to have been 
taken on by the Ministry itfelf'. In Kenya the decision to prop
agate the Entebbe material, and the decision not to propagate it 
very much, was the Mini.stry's with the ]Jistitute for Education 

.assigned the task of the field work. The Ugandan decision to do 
nothing was the Min:i stry' s. The activity in Ghaia seems to have 
been entirely stimulated by the Mi.stry.
 

How are the teachers reached? The situation here is 
essen-tially differnet for the smal. numbers of secondary from ";he 
very large number of primary teachers. In the case of secondary 
teachers it is perfectly possibl.le to bring together all th 
s- ~k:U' who are cur-rely involved in__i-'iY--6 


Ebtf Y.a -i;-l;Iftd one p-F-Tpc to giyve them for one or
 
m -ic.,eks-i]Tt "e ]- .: W co cted w:i.th the adoption of Entebbe

nih:wfematicia.._ i --. In-d-Ttion. has found an ingenious system 

of drunnes, These Peace Corps 
or Yale Univers.ty students who make it their job t6 vsU.s--Ce-.1i 
second ary.. s cl]ool.1in_.the-coiuitry eve we ekso6 le 
teachers, and then come together in .Addis Ababa :or a frantic week 

of~~~~~~ T~iaIZ~icu&4jaip,the round. mfor next These hods 
s6-ito us not only well sui.ted for the present problem but to be 
easily adaptable and expandable for the larger scale adoptions of 
Entebbe-like materials to follow.
 

Qn th..pr.nary level it is of course not possible tp reach 
a]l prmary teacher.s..irany_f theseo counries ai one time. The 
me~hods to be used thereiore differ depending on tne intention 
of universal adoption of Entebbe materials. In countries such as 
Kenya, where a limited experimental adoption is all is foreseen 
for the immediate future, the Institute for E.ducation works direct-.
 
ly with the teachers teaching in the experiment. In fact, weekly
 
sessions with the teachers are scheduled, and attended by about 
half of the ueachers involved. In coantries such as Tanzania and 
Ethiopia, where universal adoption of Entebbe materials into the 
primary schools is contemplted, a different form of propagatlon 
must be.found. In Ethiopia a very ingenious system of using the 
.07 district supervisors has been started. All of' these were
 

brought together, twice now. to Addis Ababa for training in the 

-- *-.. . , 
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Entcbbe early prfimar.y mater'ia, thcuy ! aehto1 tihn ,,o ti e.
 
o.nl dis[.i.'icts ard use this 3 i .)':1 Q. h L, -IJocd1 iijma'y
 

....L ie i I..... iii : ..... ' i[o t.. ,: k'~. t..... 
entIs hav beec~cn hud Each W th~n iIu''i ila thenj ii 
cl aes l)Q 0'' in (Ot , [ IN'fop hi rlii 0 1, .r.i.ly,
p rcu]p,,,,at i.o n: = " b e e ctoc- ,d t o(c cn o :t:nA i.W t hin: t og'.,:. WINK: : : 0 :ly1 1, 

thes-.o eo. of' pim'. in ",Wy:Jioji. h be W i iroly at th 
c>:cclc o~f~ thie hiom ceounry ia w~ould r.' - to be any oP th e 
f',,uic of ti ii pru i : s.i .:t".P:I. l:[,eL 'C:Ol1i 

i;hooh ,"o. ibutHC .i free.J.b e o,' l) . .... I,, . rare....iaidi s r;t With 

t:ho s{,ol If'Olmi< f iw of thep:iqi," :oPfo c" :' , o:," ,nd th,1 s'omei, 
counties0: in nad o:f :Oti Is Iim or iv.vi si a:I we are o viou s.L :1.1 a p raiL, t r' :i.1: i Ci,: 'o o:.
 

.iil1 I ] l :1',. ry arc i
 
printed in tuns of tnh;une i; at a total. cost of what Seems at
 

In~l] 'C ci'. the pia: books be 

,~ t r C.: r, I,.
:i3.',[ io Li': (,I,)I ' C I.].Iu:,, ' ,'~'first;:,..,tt eto:~ &A h y of thie [,otal. l:udgvi;
 

for o(ucat, o,. .Ybi. . II ]'oiya also I.IA:TY: nu mbers of cop:i.,,
pt 


h:l. (c - .:, t W D . 1 Kw' q before [.Io bacd-s a l. u' : . . :1. 
Ili OCal M cos on ut that in theseH(:..ioi t 0 rum.r 
count.is et, lboos,; '," usd to shred: and taLtters , in a way thai; 
we coIl I iwri :n ( , . . Yl ii' , , . .... AI:I:P , whore. a:o . wl, supply
 
a 7w'%.:o], sou. euvp .ea to th ohl.dlre.ci
 

"<;1s to 
Univrna...y, Ile teo;.cher' s gu s ncf d f:ic:a.i on bec:au so the 
Engl:]..sh i.s too difficult Oer amy of the p.cr y to ein; . East 
Afri c rcjard; Ii e o rnal WOWi so"nte 
rather too a.:i' :_ i Cli t : ( .es, f . c.. ar] bei .o.vo 

1,1aviy of the ad loa~ " ui : to us bt clearly nuc css c:'y. 

.l.i: VUly .. 


mor loca SusoIi isDcasry I7 
and 'thip i , wh,i ere ".- ' :i,i n ruI :t; boL'*' at the l.evel. of' 
the s'o,;,l silp .I:i.Tat.:ion of the ].amon., for the text 
at least becomes a IOace .i. hoov(:e:, we are not qulitu ,sUre that 
all the adzyt. .. vai io."11n, over and.ail ove the dosiror. or: 
to have a nationn l]y prodco eed book . In any case the adaptati.on., 
do not seem to-b, major change; f:oothe1(. ntebbe p oi.it o7f vi.ow. 

The African seem s t.o fel the n.c,.ci fsril _nhhitheri:,,,s 
concrt, aid il.USrating i t with the Ise of actua..L objects even 
More than Amric n:"c', 1*t i, therefore noy surprIsi-rhi.s counterpait. 
that we saw in every ccuntry a fa:ir am..u..).pLtO_.o.ally and-

,individua.l.y produced ad.,"utcry to hal. ith both pri.ia.y an 
secondary malhomat i.c,s educati on , rJ?. p o-ei.; has. been suffici.rnc'y 
important, in factL fo,' some of the 1ecc Corps peop.e :in Ethiopia, 
tO ]rorl_ IIYa to hilat en tic, Wii.ch souggests,.. c.rouner'sCu i(de 
how people in thl,1vi llags eanrl soma of the few locally ava 1:]l'
 
materials to holp li-thiul,.!!:,;:.c:: ecduc 'i Oil, lIt wou]d be very 
va lu able if 8some c: 0 Li: l K t : I I oY:Culd :in f cot lie nal -1--othe41
P)obITIUM<POLi::Ti 1:, T7" -y usedof .vc.w7U7 to) be in 
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connection with mathematics education. 

The other, if one would want to call it, "teaching aid" 
which w.e found was the use of, TV in connection with mathematics 
education in Ehtiopia and in Ghana. In Addis Ababa, we saw a 
twice-weekly TV program, about 20 minutes in length, which was 
used to supplement both the mathematics and the English in- con
•nection with the first year of secondary. This was telecast to
 
the first-year secondary students in the nine secondary schools
 
in Addis Ababa. The program was very good. In fact, we found it
 
positively frightening to see on television in Addis Ababa a 
discussion of one of the points which had occupied a great deal 
of' the time of the SMSG Ninth Grade Writing Team about ten years 
ago. TV is also used in connection with mathematics in Ghaa 
but we did not have an opportunity to see one of the programs.
 

13. EffecL on Other Disciplines 

We attempted to find out whether the changes in the .mathe
matics program had any influence on the other secondary school 
sciences by virtue of the different training of the students. 
Although we asked everyone we met concerning this, no one could 
give us any information. We suspect that it is too soon to see 
the results, rather than that the results do not uxist, but this 
is only a suspicion. 

There seems to be no that one effect 1-.he Entebbe 
progrd-i-nh n l to reform in other Subkces. Phi. "niLu
eii was particularly stronri in Ethiopia n 22zani. We were 
told-n Ethop.a, for example, that their new geology and history 
,texts were .directly stiulated by the experience wI.Th Entebbe. We 
saw thes-'neow -exls, and they appeared to be excellent. 

question 	 h 

There has also been an impact on the methods of improvement
 
p 	in the other subjects. Other fields have been quick to catch on 

to the use of district supervisors for propagating ideas to 
elementary teachers, and to conferences for secondary teachers. In 
fact, in Tanzania we heard the complaint that mathematicians can 
no longer get the district supervisors together, because their 
time is being taken up by other subjects.
 

There is some EDC experimentation in elementary science in
 
a number of individual countries. Unlike Entebbe, these small
 
*experimental centers are proceeding pretty independently. As a
 
result of -this and the Entebbe mathematics, vie would expect to
 
see forces developing which may lead toward another look at
 
primary mathematics, and then ultimate integration of all of
 
elementary school science and mathematics.
 

14. Strengths and Weaknesses of the Entebbe Program and Operation
 

We do not propose to discuss here the strictly mathematical 
merits of.the. Entebbe proaram. That is being done by others. 

i 	 -
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Instead, we want to eomment on the rogr. M and its operat:ion as
 
seen on the tr:ip
 

at OuIiOm'iL.r sts, ther:e is one1 C:rii;cIs1 :th we me1t"."h 0Lh.) 
-
se.ems0-H us be Cl ., i d.I'ore'. :iAfr:r(e. and tlhat , to to ... s no

peo:rlyquesti.ontht," the book d :ri 1.:ion hi s be e p__ hannc)-, 

Boo]ks5; arc al.ays a,rr I t. ;.L st ,'tohe bn- , In
 
school after ,e . L, tht~hJ( li:.d , Y; :-Thul In I U -In u,, C :-c-

AwIN r wuco:')'4 us, fr(? c (H *lain th~t t
(trc~('yvr'-c;Q~v yjI 
books had nlot a2!'. VCd. we tedroin-,An 11(1orl VS could L tis i.s 
a .orob.-,t.w.i.u g Jbi em ,.d canno't be b Lame d .ron any delays :i 
the SQ lUO , or :1.n ;he i'.Ai el..st::, i_,. R,'- , .. the :.Cf1I.ti.ec.,.r dU f I 

of prnti: ndshi1' ping whic.h way be Lt the ot. o,,of his, 
si.tL; . hutt" rtsl.<. t is ;mlrj ly un ad cept tlOblf . If the 
dis5tribio 05~5te sys.!Cc Could not2L per1formI, some other ua:CngnenfClts 
shul,.d ha,,, bcon made. We ran into no other 1.og;i Ntical probl.ems,< 
but this oie has had disp:oport:i.onately bad effects 

We wis.,h to proceed nlw to raiie some deeper educat:onal
 
qJulsion.([)I . i"a he8rt'i t.2 t;o cal those qu tio"5 " cr.i tiLc i.sms''
 
itIC. . u C ni 1 0...ity "h',. scope
beli I or t a n l,:L.i.mioted of
 
our study has pemtted, but they are certain:ly c:rit:i ca in
 
chea cter.
 

One o' thes e is t he question as to whLet.e:r there should have 
beCn m1ore O_Vgl,'Jat:.on Cof the nature of the schools before work 
started. 'e suspeet, for example, that some of the di fficulties of 
la,[un~rn l thl.s way have been prevonted, Pprhas more 

attention ulod0 have been g:von to supp.-lyinfrLe.,'2c.L,:on, Ior-Ms 
teaching aid. Perha.s -s6---tfl-FT.:cul.t:i.es with the -:it:Lsh 
wiould av( bc .. O1 s-teps dodge r.1 fo<.re.SC1 and taeo thc. The 
diff:i eu.lcties wi.th the five-year program might have beon preve:nted 
1
We conj.cture a natural expectation that th extensive parti:i.O:pai:Lon 

of Africans: :Ln the jhoject wCu.d tke care of such piobleu s of 
informat:on, but neverthel 3ess such problems remained. Th apparent 
fact that mooL Af ricans involved were not classroom teachers, but 
University, U91, and Mv:inistry persornlel has a bearing on this. 
This is cuite different from what has been done by such groups as 
P9CG in this country. 1ni: .hor e:lg&'t years; ago a-y . :1,cr:" 
personnel could have been found i.s, of cou.rse, most doubtful. 

The fact that there is such a large drop-out dJuring and 

at the end o the primary school maoy not havo -ben suffi:ciently 
taken into accountL in the pl.annr:i.ng of the mhteri_ ]s. We EveTcom
iented on th:s in Sec:tiorn 5, and\fi:I no .. pAe- t -the discussio here. 

This situation is perhaps related to our c'oncCrns in the previous 
paragraph. Closely allied is another question we have a.ready 
asked, whether there was enough attenion given-to p-.0c:,.al- every-. 
day appl:ications. 

<
si '0,,of one t. c:i toch&,.e o'y 
in Section 10. As we understand it, the'prin i:pal job each 
summer was to prepare a new primiiary and a new secondary book,. 
and there was essenti.ally no manpower for revision of previously 
prepared materials. The very plausible ground for th:s, that the 

'!e feel cC 2.cri ,himc h was-, b r.ul 
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mater i a]. s were so much b ettor than what was beirg tau ght beftore 
that th' pro;sure Foy furthen matr' ia] Was i.rrsi I.tib]e, rc:info.ces 
the immed u.,e pol.i tic, . on wa. l as peclduugic p or for newit' 
writinE over r:\ision. .Sn our ocyinion, nnveYr-,hotesp, only a. 
quite .1.i l . vie' of thc pu,'w)o)eo5 of [ - p;'oj ct will pronervo 
this dci.,IC .from b-.g r adjudged aa in. jor mist.d. If the main 
aim ofr the project was. :indecd mercly to turn out raLp,:idly a series 
of bock sbL. . m:t old for tie .Yfricn., chools than t ..xstin 
on 'S) th, ;i c d for (c. two,.l:d c].as-,oom t.yout, ev,.uatu:ionyo " iUP 
and subr'.qucnt rewriting of the maturiu]. s is not so imporaunt . It 
is true th.at, with revis:ion., the books would have been better, and 
p05 .o 2 any' f' the "oc,,i_ .1ad eti s would not hav e been under
tcth (IV but aidecisionY to forgo ahead wit.hout looki]ng back cannot 
really be questioned on the basis of such co,mp)aratively mirIr 
unea,:;Li.r)e.ss, 

In the broader view, however, the major goal of the project 
was rea.l.ly to provide a co:m.l.ete experience for Africans in the 
design and execution of a new curriculum, From this viewpoint, 
the omii on.ofl of the revision pro.I.ss has been bad. A tendency of 
in suff:i.ciaent] y trained educ',,io:r. cIverywhelore is to reogard tie 
printed book as inv:iolabl.e. One must learn to look at texts, at 
the topics i n the cur:riculu: always as only approxi mat:ions, to be 
discur'dcd or charged as soon ts better ideas appe)arO, orr as moon 
as expe.r:iment shows defects. It is extreme].y val.uabic to see a 
good group work o-r a summer on a text, get reports back that the 
elegant ideas the group had do not work, and then see the group 
viipe out most of what had been done and start revis:ing. This 
experience has been den:ied the African partieipaets, and they have 
not been taught the methods for such revLsion if they fee], the 
need from their own experience to revise. In fact, they have not 
been taught to recognize the need for revision. 

It is easier to point out defects in what has been done 
than to discuss the successes of the Entebbe program. Many of 
these successes are not documentab].e in the same way as such 
faults as poor handling of text distribution. However, we are 
just as convinced of the reality of success. 

Above a]l., material has been provided which i.s vastly 
better than the Africans had befor ._ _-au_ hardly overemphasize 
this point. We lthink, also, but cannot prove., thcitTJ6h7,6,-icS_.p ..ng 
modernized materiallS might n6tF-hV ip&5a-2cL-{i_.bt the ELntcbbe 
chall.enge . Reform in the African rahe-atics curriculum sten 
frorn the EntD-bbe group. 

At the bcinning of the Entebbe program, the British had 
a monoply and a stranglehold on the curriculum. This is now 
broken. The ACrican educators realize thnt there are real 
alternativ c s, practin.' in their countries, and can now consider 
them. 'IVen wi ion Ertebbe will. have been forotten, thi.s wil have 

sorc ozbist,, ..i~.:thav 
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been a major contr.1.bution ito African education, and not only in 
mathematic s 

A truly :international outlook has been providc d for 
ed'cubion in Af:rica :Q at .a,s t his one field, and the A['i cans 
now know that they can got ideas from the BrLti.sh, the Amcricans, 
the Sc ancinav..i an s or othe rs, and themselves judge and adapt 
these ideas. 

The necessity for in-scrvi ce training to prepare teachers 

for the E'nt;ebbe materials has provided a new clim.rate for continued 
lc:arnin g by the teachrs, someth:ing tlJhat we judge was not there 
before Entebbc. The lesson has been lcarned not only for athe. 
matics but for other f:i.elds. 

In addition, in the schools of most of the countries., there 
is a new spirit of excitmont, of progress, of enthusiasm. The 
country is going somewhere in mrtthcmatics: students are making 
more progrss than. their predecessors, rout;ine has beon broken., 
new , oppo, tunitioa fo . are opau.i g up. AgR.n, thisc areer tac:hc. ' , 
is not being con.fined t[o mati c.tics. The clan vit-aln spaads 
rap :i.dly. 

A key part of tin.s new spiri.t :i.s a c ,fi.ito increase in 
nat1,onaj, pride. All the countries are dying to be up-to-date 
on something. They are finding that they can be in mathematics, 
They are eveni provid:i.ng their Own b.Loks, in the adaptations and 
translation. 

Probably the deepest effect .has been to force the whole 
educational. system to re-examine itse:lf in every aspect. As a 
resu:lt of Entebbe mathematics there have been continuing ferment, 
questioning of aims, and motion. [n every fie.d, the people 
who want to argue that it should be the way it is because that's 
the way it is are now on the defensive instead of the offensive. 
Whi.le many i.ntercsti.rnE things remain to be done, this climate for 
change has clearly been established, and Entebbe mathenatics 
deserves much of the credit. 

15. Termixiation of the Research Phase 

In the previous section we discussed the lack of classroom 
testing, evaluation and subsequent rovis:ion as a criticism of the. 
approach taken by the Entebbe group. It was clear to us that in 
many of the c6untries (see the indiviLual. country reports) the 
Mi ni.stries themselves saw, th~is need, and were prepared, as part of 
the expe:,'imrut, to undertake such act:ivi.ty , by themselves or in 
conjunc ti on wi.th other countries The decision to terminate All) 
suppoct at this point was critici 7,ed, sometimes very frankly, some-
tim- n more idi, . almost, everywhere We ma,.t t.hi.s peM.ul a.y 
in Tan,:,a, and report the reaction at some length in the section 
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on that country. 

We think the critic'isis are__vlid. As the Tanzanians 
moy, - the Africans looked on te Eitbe project

a I wxeirbh .were- part'net's-;' Yet"_edi~tion -a Th'ch1W..tey .-
the decision to tern1i,irite was no-- them. 

- -on 

knowing the r-a1-1,iT h-fh -hnal politics, we can understand 
the forces which many have contributed to the decision. But we
 
regard it as most unfortunate, and as an act which seriously
 
damages the amount of good will generated by the project.
 

The decision has also caught many of the countries badly 
off-p-'uid. We iarcl several t7:Lnes renlars .Like, "We would not 
have started so-and-so if we had known American aid would stop." 
Except for Kenya (and Ugan,a) the countries we visited have made 
quite extraordinary efforts to -support the experiment. We cite, 
for examp.le., their major investments of man-power. Tanzania' s 
commitment of almost all of one year's total textbook money for 
all. subjects for mathematics, the cost of local adaptations. 
Termination of support of the research phase means for most of 
them that -they will. have to dig up still more money from very limited 
national resources--or lose the momentum that has been generated. 

We would urge re-evaluation of the decision. In the next
 
section, we list some activities that should be carried on in a
 
next phase, and that sdem to us to be the most essential for the
 
further development of African school mathematics.
 

16. What We Think Should Happen Next'
 

We list activities that we think should be undertaken
 
next by AID. Many of these are the direct result of talks with
 
Ministry officials, that is, they reflect not only our own
 
judgments but those of the Ministries.
 

• 1. In order to complete the Africans experience of curriculum 
reform and to prepare them for culture self-reliance, they have 
to have participated in revising an experimental curriculum. Given
where they currently are in mathematics, this should probably be 
done-on a sampled basis, with perhaps two elementary and one 
secondary grades. Such a project involves classroom experimentation, 
evaluation, and subsequent revision. As with the completed portions 
of the Entebbe effort, we expect this effort to have important
 
consequences far beyond mathematics education itself. It would
 
appear natural to us that this revision be carried out by an
 
appropriate modification of the Entebbe group structure. However)
 
if this is infeasible or somehow desirable, there is an alter
native mechanism, Since the revision process fundamentally begins
 

................................
.......... #' ; ,......................................... 
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with measurement of c.lass;ol SLUCCss, 'it could be connected 
with support for the d,-Vo.oIOmnt of t;he autono:mus- examin at:.on 
system (the East and West,A=i C ]xwiunations, Councl 1,s) sEUxl hr.i 

has ben discussed in more detail inSection.9.. a 

Qo ma e it possilble to maL es imates of the cost, we 

propose the foo:i,, tcJyIativ'e cheo. The boohs to be revi.sed 
should be :i i,. of ., 1,obb. a cocal persontaug n n owrbc,: 2chool 
ioul.d 1}v-,L' Lo v i. - "it h sc h o s egla y, p rhaps do i. o.
half to t,u.th.rd, of hi s time. Each school KiAI have extra 
duties keepi ng reords,. giving and rrad.ng noalt t, as well]. 
as furn.ishin g e t book s and s tucIats . Ube y rk: would be.... 

fol.loV( by a feC.Orl e at wh .ich th10 queon of what \roin:on 

need(s to be mad e w~ould bie cc (.:c. Fol.ow inS that,~ a tv:ti ng teami 
of 8 or 9 people would be requi.red for perhaps six to eiglt weeks 
to do the actual revision. This is close ernoiugh to work Entebbe 
ham done so that cstimat1os of cqst. shoud.d be avua :bI., 

2. It wvould probably bo very wi.ner in t)he Tor,u in to br:Ln; 
several people from each country to the, Uni.ed Sate i.n orde:.. 
to do graduate work in the field of testi.ng and evaluatLoI Such 
tra:ining should. take place, both at such institutions as ETS, a d 
in thoso curricu:.um devoloi0nt groups such as SKS, that have had 
wide exper'ence .n evaluation. Afri.cans trained in th.s way would 
thew form tho nucleus for the doestic devulopment of' groups in 

toLsting and evaluation. 

3. There should be continued American siJpportL of cxperinonta
tion with the books written last, in the same manner as there was 
of the earlier books. This incl.ud. the upper secondary, A.-level, 
anid additional mathematics texts. Presumably the cost of such 
exper:mentatior can be doto.rmined easily from the Entebbe experience 
in the past, and we do nut make any estimates. 

11. One or more hg:h-.evel traveling consultants should be 
made avai.lable to groups of countries to help with adaptations.
,Such a consultant shou:Id be primarily a mathematician with an 
interest in mathernatics, rather than primari ly a mathematlics 
saac.tion specialist. . ,.0n fa,'ction would u Lu insure the 
ma,therit:cal correctness of the adaptations. One man would be 
time-shared among three or four countries, and would be available 
for an academic year. We estimate that one 6ould have three such 
mathematicians at any one timo, over a two--year poriod. Each 
iah.:mLict-,should spend aL .!eastL a sOie ster and hopefully a 

year. Such .. mathematician would havs an American academic ycar 
salary of around $20,000, from which we are sure a rather accbrate 
estimate of the -actual cost of such a visitor can be made by AID. 

5. The up rra -En, of local primary te chr t ainin ,at the 

p~re. ervice level is an urgu:nt- tak \-iorkn e met were7Meln rjy1NA b:*5 

t:,)'e1. ...LL} l'(''f';l'{'
e.,"v'-~c Q :}+e V ..(J '].. r'i!' . . '
r... "" '_!_1 
 kC
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perfo-ring, a highly .. ut beie.ve morevaluabl fun-ti on . we th;..t 

effort is requi.:red, Americcoa m:.t! ,a.uai0.ca, educator, arc n..ded 
not on.y for di.rec[; !. :irJ;r!)e.cthe school. s, a . ri-. v:i.h' .e 
found beigr)L do:rc quite sat :..s ::isact( .1 , ca. Co-rps wo:,'kersybyVTeac forexamilp L. } it r y _[o ;]y .;.' "i!; 7I1 J!,o)d .. 1.-vA. 1,1 1 nL' o10rp., btfor p :1lotl r 'ran:a O!a:ii g 1 'r, iLgo 
the p ent ,eachca:c s.tuna tutor, .- Pe,'hap;5 one p:i..ot JrogK,.a'l 
per country wil. be roquir:ad The Aeic ~ :nv..veci would bed;uc.'--o:r.: [,I( ... c..o. of,'o"T. .r ") J to °
math,} emat:;. a al. :L.u a ... "1 ..... O 2 000 .O ,"'* 000. 

Sor'i aclc t;'.onal Suppo)7ct would a ca 02." [;e., .L fcj.'wr;,'r:.al..;ha ad 

the tutors, but thc overall, aouiit should not be lar-e
 

6. It .L,a not c1 t .a lot pCo r i"s for i1f-.s.:rV . eC tat YVI.Jr 
of pcimary teac , t(ll2.'srd, eat ; 1.11sii the countries we 
Vi',:[ad .. l . "i-se.vie.. oia a'tcd th . n...l .. . ,- t t 6 L.w:. " 
pr-imary E].ritabbe mr.t......L 5 ae of.Of rse yery useu2la*IIred 
by the iUndJivJ..lot. co- t' as but ',, of AID policy :nvolvoa] 

pot,anli,: aJ. ,rt, our . .1c,,in the-0:1 r sup a., bey :ond cor., tr ce Si. 

BaCC:ornnancv-L: L n) D3 abovre If] suc (,'- . ............ o U n
 

theo pjnlnary :era ], :1n- aro:'.ea tr'cinii - -.TiF :I :;- --. -,e pro\ iJ<:eon ~0ijbu)iIon toext rco CsT7Yftc o FT7 thc todcxccAm i]'. a an- I FI to.... ... T-- -a- ....... on no
ic .O a';cY ic~ * a..... 

suCU:'Sh , a C) Th:"~C L .--",' t na'S"an- c!;. a. a r '. ' e,a, I 
be he cFA.r Iaall. f--. , 1 to~ai:Um co..t }Cd'V f),'C eddito rI-oulb tialauao2 200 ' a'oicthatsonhe a aV in the c to oudbrononfirehcoty00, r, 1 :o.lthe ypr. 

Asfor.} p'Or'}.aC:,r'ou ul I~cJ'd~ Jrtw ?[ y pa. :.ocr .oe 4c<... v:aL :,f';c~l .0d h L.0,a O.-f";"c .>O (I[ lwoayo."L . . Q( per-

cotll-hI.11a tou r7Toe. nht.- comt. boytha portiof:c_ eah-raaoducar.mtco, s ! - ahof thc'ot obachwold 
for slperhaps stwo-yeudc(t ofuurilc:i-r oo ahtAwilrcl ovrcs,!,. fthecco oksm 1oP ot--,iper:I.nnct-io conrech f ab t d e ve10 
s on w ou d bc o i n t h e 2t001 o 

anSuc as . ain r bsteun tc ar.-hto onve ai thea 
of' the s,,upport of iit tsomc. th ofand of cost th-cAfrc:i gadgetry~~00the qu. s for wha;ia oal a'i:~bc r wouuthneteat.o Sre : dctonfo the-Entebbehproject, 

need to be studei.:d oronectJio the o t ,.rhd,"n with or)icncg 

7. A concerted effort should be ma, de to develop s i mp. 0e 
gadget,.'y for- use Jin me,thori.at-ics education from local-T~y awti.'l.b'le 

olliotkaittatera.so.....• , -: Thismide srotto of"'xthing which pothrpse bemal'rimr yis 

an tn.c stU nCherstatndin of the ine wayh oftwn mathem 'ncsand the real world. 

8.~~~~~~~~ ].vuioucu .1rc found the.,:Ot w that typical 
prim.may studlent :i.s, the termina],. pr-imar-y sttudecn1t . We have had 
occas-ion to eiethe quesilJoii whoth~e). theo Entebbe project, or 
jmndecd any mi-athemaatics project w-itth deve~lopinL,: OU. t..lo,., has 
taklcen a suffic-T.ent].y ha,rd look: at the needs; o,? the term,, inal. primary 
Stu,!n-Q'.7'; "rLu D]'.:t shcui.d he have inf the vm;y of ui, thermat~i.cs? One 

aspec t nOf the job is cleary t col.cc~t :.oca. Tr.ac ,..si exa.s of 
c,::5s l.:. , of ii.ap l:.C,,. {n ~oc cVC:,"ry ,y "i f. Th:..s .' t .ig 
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can best be do)ie by purti.c ipatinr Jsomeone:i.11 the cv e..ryday li.fe 
of the cou ,y who has an eye for thea u; 'fuls; o.f mat.ematics 
in cv . "yth i ar,'ounOd h:im. The oe could :c used in a, "socond roun'd" 
of cur:'r:i.cl u s r. . t o ,"vi.. v iiaV' :T.h mind, hoW(eVer,'l&ir "on 
i..s Mro~r~ dy .. L . IT.)UP. It Conni n Of nothin less 

th} an 0 L .i. ,I , i,he ,,")u o, s an d .,t. oi, of jp.ict:,Ii3. 5;:y C ,,aj.r 
Staff:in g such a pr'ujcct would be extrl'cu-y difficul.;, and would 
dam c:nd it woerld-w'ide offo r , It theire fore souvnds liA.hn an atctivityr 
perhiai l s mr.0o, an r.,n,. lion h. U co tthayn... for AID. 

17. lessons for the USA - 'hy Are the ids Not lur ned Of"f? 

One of the cu:rent theories of elc:cntary educ:ation in this 
country is that cul ..ure i:1n the hoe i.s of pr.imary ijurtan ce P
getting a good in . school. m p i. isstart o'lemeJa ry In t iculn.c!r, 
argued that at the beg:inning of the ele.mi.entary school. the pri.mary 
processa arc those of abstracti.on. After al!.l, we have to 
as soc iate f objec t.s to nam.. for objectB to symbols for nasmc; 
o:[' objects to numbers to sybl)sl to symbols for symbols, tc. 
It :i s ar'o . ci that this proc( a of succes. ive stb:t etcion :is more 
difficult :f'op a child f'c Ii a ho:w. in 2whiAch ab t.rac tion i noVo 
practLced. If there are no books, if no abstract discussion ever 
taes place, thi.s chil.d i.s at an obvious disadvantag . Many heac
start programs have bean founded in thi.s spirit and they certainly 
seam to have bon very suecessful, 

.In view of our brief experience i Africa, we are lcd to 
question this theory (although not the remedy) somewhat. The 
emenary school. children whom we saw, for exaimpl.e in the c:ourtry

side ofJ n ani, most certainly came from undr-culturec homes 
in the above sense. K:ith high probab:i.ity the parents are 
il.:ite:rate . Nevertheless, we found exc,.lent facility for abs ac
tion among these chil.dren. One of the things that we look for in 
this country, for example, is the abil.ity to go back and forth 
between numbers and concrete objects. We are very happy if a first 
grader wi:ll ta'e an addition problem, do it abstractly if he can, 
biu go to the shelf to get some pebbles or cookies if he needs to 
count the thinU out explicitly. The free intercha.nge of these 
pruoess:S 6eondS to Show " 'uc,.. Wid-jy[anding of w'blLhematics. Thl, 
is just the hind of thing which first gradu students in Tanzania. 
did very wcl:l. They had no difficulty whatever going back and 
forth between objects and pictures ad numbers, 

What then happens to tue e xplaniation? We cannot prove it, 
but we have a feeling for the possibl. nature of the di.fference. 
One attribute of the elementary school children in Tanzania, which 
many of our ch:ldren lack, :is a complete feel.inug of se.f-conf:idence. 
These younsrors have never gotten, by any form of overt or 
subliminal. .dv'ertislng, the feel ing that they mi t be in anyway 
inorc... .. . a country boogod to i. o, thy tea. ers were o:f th-ir 

' '' '.Uj'..'.(),.)C:fO!Ir'i(; CO~~r'[]'/,0 "[}''.~l ",}: a 'l 4',5/'(!] 
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own kind and the white man in the classroom was a rare curiosity 
but certainly no superior human being. The mathematics prograam
itself was their own, adapted to their own culture and with 

faniliar examples. We think this feeling of self-confidence and 
lack of fear may be at the heart ..of the good comprehension .of mathe
matics which we saw. 

One minor confirmation of this possible theory, even more 
tenuous than the theory itself', is t1;he following: in some of the 
schools in the capitals, the African children were outnumbered by 
Indians. What. we saw, particularly in the upper elementary grales., 
was a shyness and backva7,,r:dness relatlvc to the Indian youngsters 
which was all to reminiscent of some suburban American c.assroorns. 

A\
 



t'Sclo]. We founld the gCno2a.].
 
situal7i;-.f3- -t"1he- _01a -l00 Cs much to
scnoC ,im Y: at work harder 

.undcrstand than :in the p ,ov' o-v count,,'ies Our imprcssion is 
that this i, a.A] c .:l C 0 op" tin '.''g}.] po itica L si tIuation,,.", C 
in the country rathcq. t'eo u y speciu.I pn, uuiem in the i.n s y of 
E}duca(t[ionO . It :i.s not ' V(n : y to g't. ', :i.es. tiC although, ..... 

[thii s :i.s pr eou. y un o MW of schoos}..'I .
U U.8Ci S( 
Thee ar . ).00 )CC) Cilu O(-cJcodar.y schoo.s,apparuntLt ot 3, 500))OL P):v.,,.'2/
65%~ of the population begin primary school at ages between 5 and 
8, and tjulc in not ;mph 3::ywm ; (i'ir n inn'' (it! N a:[e
from 95Z :i.1 H.a: i to,Liunde AD i ill tin: Mo:,' oo' 'lying cl:i.stricts . )

cyh.'o] . J % oof pA5rin-,. "1 :aveCx go o:.n to w-.. , , 

The ]ui.j))' d:i.ff:icu.ty o i ,, pri :n." e, . ., 
of Erigil:isl 'as the muii uim o:I--:iWr.JA.n . ' o su. few p '.iii-,ry 
clas Css, ,_ ti iC ! .... ""n awl '' n ' s<e en :i.n 
coUn] trie:CS US in g thei ve rnacui ar,. (T.he onl y .,''o.I .y exc ell ent prjilmary 
teaching we hn.ppunnd to see was by , m), .I.nia tea1Chers in. a 
school whose also pr:i.marl.y Indian.)puplils wer,18 "lnIa.geT" 

prob.eme is and No c
both p;ractical po.l.:i.t:ical. singl..e" African 
.angungue is spoken by any ,i:.,.; ciose to a mj o'ity of tho popul.a
t'io) and it is i.mpractical. .n ter£-ms of both finan.., ces and mu.
power to prov i(eC textual mater.l in cadc of the 40. la'.nguages
 
in use. ]3eyo ,1 thi.s., howvcr, the:,'c are pol{:i.tcal questios
 
involved. There are forces worinyg towards the adoption of
 
Swahli, per.'hap; as an anti-col.orlial gesture, and such forces
 
are strong enough to prevent the universal commitment to English
which would ainke C, real iaprovemen in priary mathema ti cs 

poss:i.ble. We found priary teachers who preferred to give written 
work r.'ather thbn talk in front of us - alt_,ough they started 
W 1v~nL Pq Eo~ on as w! ?-Vt. Much iaore of the v.,~ L:' .I c was
 

correct, howevei, than we mig;ht have expected. A mass:ive
 
program of instruction in English to ,improve th tea.c. . .by.the
 
primary teacher, which would appear to us to be LA nece,:p.
 
.irplies the unanimous commitment to Eingl:i.sh which at the moment
 
seOms pol:i.t:icaily The anuage i.s
"i.possi.ble lng s:.tuation typical

of many is sus. We fe.t A cneral air of marking t:ime and pot
poning of decisions. It appeared that, for every force that
 

.wanted to do sometli:lng, there was a counterforce somewhere else 
that slcwed it down. 

The . 'i'.2l'I.ryPC 5P about 25'' rna" 
sonumof hi.ch are .n or around Nairobi 
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with a few around .other teacher training centers. Grades 1 and 
2 are using the revisions prepared by the Kenya Institute of 
Education, while grades 3 and A are using the original 1Pntebbe 
texts. A revision of grade 3 has been prepared and-will be 
available for next year. The revisions were mostly" .n the 
teachers' commentaries in the direct'on of simplifying the 
language and providing assistance with vocabulary. Many more 
copies of the revised Standard 1 and 2 Entebbe texts were 
printed than w:ll probab].y find immediate usefulness. They 
cost more than twice as much per pupil 'book as the traditional 
Highway maths (1.-vs. 2 shillings), and the cost of the teachertscormaentary is "astrononical.." Part of the reason for the high 
cost of the pupil text, as we were told, is that someone at I 
for E (no longer there) insisted on a special style of 4's and 
8's in the printing. These had to be designed especially for 
the project, and set into each page, by an artist, by hand. 
He was paid, we were told, on. the order of £ 30 per page, and 
this doubled the cost of the books. 

When the deci.sion to begin the experiment was made,
Sam Kagiri was brought into the Institute to supervi se it. He is 
American-educated, and professionally competent. He has done his 
best.with a very difficult situation. For example, as head of 
mathematics at the li.titute,he madc a projection of staff 
necessary to carry out its funct.ions. The 1968 figure in that 
projection was 14; in fact he. currently has 4. The reason 
given for lack of growth is financial. However, one or two 
specific peace corps mathematics people would be available to 
the Institue, .imediately and for free, but permission to 
acquire them is lost somewhere between the Institute and the 
Ministry. Kagiri seems to suffer a good deal from the fact that 
the Institute is under the Ministry rather than associated with 
University College, so that he must work through chamels instead
 
of approaching the right ,,n in the Ministry directly.
 

Kagirl. runs a regular in-service course for the primary
 
teachers in the -Entelbe experiment. UnforturLIte37h-e-y-have
t.- -th~iY own b _1_anu_ less than h1-q[T6rt .1~i'ty
 
teiach,-rs-6tt~end t 1h7fegular vi,,i ~&hjIm yl n, 
schools in the experiment wiojje__a tremendous help_ but with 
the .staf3f of o~yl...people., the number of such visits is minimal. 

It 

It_ s talY no larger use of Entebbe materi . at the primary 
level can be contemplated until the institute"nas a mtemati cs 
stilarge enough to prepare ad- iiient such growth proper:y. 

is pernaps not irrelevant to note our impression that the 
present assistant chief inspector, who was formerly Secretar'y of
 
the Institute and incidentally a mathematician, .may have been
 
shifted because he got too much done. His present job appears
 
to give him considerably less freedom of Action. It does not
 
seem likely that hi's successor will Make the same mistake.
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EVerybody concerned with the Entebbe primary experiment, from the
 
chief inspector on doin sasrt man and knos what needs to

be done. The forces and counter-forces, however, seem to insure
 
that the experiment w:i.].l neither fail nor succeed sufficiently

well to lead to immediate broader adopti.on.
 

The diffi cul s of the expexrent on the p"imary le.vel.
 
have t-n grea-yj__.ncrased by a local AID decision which led
tCFdcf~qdienand promatm_--T " om7 loll ins eacroil the aul

to 
ty
 

. t ion in .Univorsity CcA. , Dr. Hol..ingshead was a
 
TEEA app.ointee., and by all rcjorts o higly effective mathematics
 
educator. Among his activities were he.ping the Institute with
 
the in-serv.ice education of' as.s.,t.ng KIE
primary teacbers, rig

with ova:l.uating books, cha.irm'an of' the secondtary mathematics
 
panel., teaching r:un. nr ofseprospectivev.. secondory vihertics r,and , in L., mo techers 

d! n i -eice program for some. We have heard only
one side of the story of Dr. Hloll:i.ngshead's departure, and
 
refrain from further comment.
 

The Entebbe Secondvry Progpram. Dr. Ho:.Lingshead d's6-6d- } "o"']y i..[
pp re ..l-j~.;q i!6g e chanice %hiq..*-.-c!,-c-i-,i-(darYy eYperi-.' 

ment ve , ,, even odary schools 
in Na:l.robi..using the Cl books. They have fini,,shed a yearn, and 
four of the seven schools clearly want no more. Nobody knows 
as yet wvhat they wl.l do next year. Even those who have had at

J.east p-.ti. success are hampered by the fact that no copies

of 02 had arri.ved. by the beginni.g of December although classes
 
begin in January.
 

We do not believe that the failure of the secondary

experiment can be laid to any inherent educational demerits of
I the Entebbe books in the Kenyan situati.on. The program had 2-%
 
strikes against it before it ever started. The major effect is 
clearly the presence of EASVIP, which, as a matter of fact, has
 
many more ramifications than one might expect. We will take
 
them up shortly.
 

* It is important to note that we saw at least one
 
striking success of the Entebbe Secondary Ci. in Kenya. This 'was
 
at St-rehe Boys School, , :i.s both a primary ,nd a secondary

school for abandoned and orphaned Africb.n boys. The class we
 
saw .there, taught by a Peace Corps volunteer, was superb,
 
and the students fully comprehended everything that was going on.
 
We hope that his replacement will do as well.
 

The most common criticisms of tho Entebbe program in
 
Kenya shou].d be noted. We were told that the books were too
 
wordy and students were .t-6omed to reading mathematics 
anyway, that the mathematical approach was too lormal, that the 

t-on ge ometry w other geometry 
t-d66o]d4hione that thle books especially the C:l. geometry,
bdgantoo slowly and re-4'ated too much p'c'dvous work, and that 2 

t~an9fFr tr- inadecuate and. the 

,IYfh-origl al geometry harLivnT'c who'Le program a dactname. 
Furthermore,wewere to_ he ricanjbAf r.qjp~rnts_!ad__heDn.

I -nret West Africans with a resultantj ismatch of the
 
.rican cools. was agrr - y
This xapvathe e 


vUrtualI absence ofii ecnry teachers, Africa,n or expat riate,
 
tA 

http:situati.on
http:as.s.,t.ng
http:adopti.on


e 

with Afri.can teaching experience. 

Beside.s these relatively factual .....""ic ' , there were 
a number of cormuents which reflected the strtong emotions of the 
British expatriates towards the Entebbe program. We were told, 77 
for example, of the Penelope Effect: Each night, the work of 
the African participants during the day was rewaritten by the 
Americans who furthermore pretended that they had made no changes,

*We were told of the cxtravag.nce of the operation, and that 
this appalled all but the Amer.lcan participants. We were told 
that ideas of experienced people were ignored just because they 
were British, and that -a:,...y British prtJ.cipants had not been 

.	 invited back and had been shut of:U from all further contact. 
One of the former patic:ipants quoted Afr:i.cans as havi).g_.said 
on the last day, "Thank God we are free o-' the Ameican yoke." 

EASMP.. The original SMP is an attractive series of texts.prepared in Eng].and by a group of largl.y secondary school, masters 
ofmathematics. Three Kenyan expatriate teachers got early copies 
from friends in Engand and roccived pormis ;:I.on from the Ministy 
to give :it a try informaly. Tde were toLl that it was not a 
success, but that the concuvrent Entebbe activity provided the 
climate for the beginning of an effort to prepare an East 
African vrsion.. T~here was some thought at this stage of a 
combination of forces between EASMP and Entebbe Secondary, and 
stories differ as to why not J.ng came of it. By now, two years 
of EASMP are out, and the third year is expected to be out 
momentarily. P.an]s are to write material.s for secondary 4, 
but it has not been decided whether to proceed beyond this. 
Schools experimenting all the way through A level are using the 
original English Version. There are also plans to write teachers'commentaries for the earl.ier volumes, sneee h ot ad n 
SMP advocates recognize the strength of Entebbe on this point.
The books are comnercially available at quite a reasonable price;
for example, the complete secondary I course, in Kenya, costs 
15 	shillings as opposed to 33 for Entebbe. There is a considerable
 
unexplained undercurrent of emotion of the question of royalties
 
for EASMP, and we could not get. to the bottom of it. Several
 
writing participants'a.icred tha they had not .
 
expenses.
 

The revision from SMP to EASMP consisted, first of all, 
of changing local references, names, and situations from England 
to East Africa, and, of deeper significance, lowering the level 
of abstraction and language. The boo'zs are an obvious improvcment 
over the traditional program of Durell or Parr. They make sure 
to take up topics most important for the examinations early, so 
that the frequent complaint of inab.I.lity to finish- (wh.ch, is 
common to EASMP and Entebbe) is not as damaging. Later chapters 
are more likely to be introductory, relativoly shallow, surveys 

U. 	 o 
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of 	math..tmatical toi:Lc s. It a. reportc d to un11 la,"at leu,t, some
 
OMtu.de M HoL to '(2u.,
t[s 	Com]a.e::i Iohie.y stemi1 .ead ((iWI.. 

1t. is not s)iainl)V; t. Ntwh R ('2 wri. an by lcal,
 
oader , :in " tr U. , ].tio"a.ma, ,,s.
t' n[a,}:,,n a 

a....UOr,..i..Ca l 7, W UCl .OUO]U l iM .CCOJM. T .. J)..U) 	 IM 
been!1 doiCI b i. u. to slow dow(~en [<Ik jteond ofP in KenIWya.;
 
even(2y so itin I 2d (7"in Rt ~r;'0 PQ1 1 o al SUCOa a(0ji
?'(bcholn 

ej iont'' r,'N: i o r of, -,,vidP in'' or i w-l)h y.. ... 	 f , 

bas boun(] ( i V(''i a 3k i) te oU"u t. 'icat 0 suUfor,,' rL'ViSO
 
expc,,'i iF,, - I u .p of' . j wy')'. . U,... ''K Vb jo1iI(Cl..
U hoC' I I 

by t)IJ(ijC un ~vMUL tucu Alliva I1h
7-i' Mr. wh uIL~JUP''aF 'fr 
S~lU: 10 vON- p IoQ MU cOM of' IE~rD AMMMU- MMeatiaJ-UAb 8 Ut in 

Societ . i 0 .Mrris I ....O:',; [V ' ,0 rV" 1HUOr.-t, ill
 
the be"; . ;.i.s ti'ocradition of[k:nowinLgi .2; excl . he wa:i[k and
7; 
being;mi .lingto tute all. the Li ',ni ('88 o:L.'y to geL it. SwM.f ; 
is a pC;nl:e:tly ruoQKoV oV MUM OR w''tL:r.e0asoun.C: tececr ho
 
se emerd to u.s, :n our' b.ief ec0oule(2r2, to be out of bii Qp
d]Lb. 

at .'i..ok. b e.ieve. We V,u ic tol(7 of an ,LMU ,F; to ep, him'01 1 
I(2ny., 111 c:-1) C : *,,cS';,,;lTj.y s quo ched by tLiho 1)Si gieh'1.-[;L ti.,h 
Yop roscotiaLl e in Men. Thke grounds were alleged to be con-
l]0c:e( wit'1 1 Cwalipw~e fyr" MAINT,. 

):Flllb0V S."~~. The com1pLLX'0-..e :L.ttI0:.8,on) the 
sur.a , v6--")ery " U['-:e:r~be. SMP has notling to offer as 
compeLition for EnLhe'be pr:imnry, and, :n Kenya at lc.ua't, has the 
b.Lt.M cl.early wonw for the secondary. Even D:tv. U.d can 
af('ford to be vey generous i.n his coimnCnt an Entebbe. 

UlIoc o:f 	 su: thle 'oul prob em of theLb I., h o;,,vc ,ttl8s 
rclat.ve me:.rits of the two. We bel:i.evo ti:o Et. lbe pi.'o.gram has 
nC)[ had . fair' tiy'r a ld Ct poiSbly ; o;no un.' preen:t 
condition-s., FU'rH2'M0i::' , SI hnS itself, .in a scc:ondary way,
contributed to thle JegaLive mi..icu, by the fail.Inu, at various 
c'it:icul moIPCnLa8,, to got book~'s dC li.ver"ed oIn time, 

theL are 
of tho ,olC::a.OoidWL'y terlc:J 0V of ]m.tema)uti e s. ar'e A :L_'u s o' Br.i..tis 
expatriate s who I h ical andc7 [,.raining c 

TiO kay facts in u uOLion a:,.h..t iB}at pu'-':,,.n; 

L:, backgroundO. 	 f d(iL:on. 
them very well.for S.P anrd vo:'y p(,oory:y for iMi-Lebbe. Addit:i.onally, 
they have a ,stron.g bel.ieF that the leve. of asu:,ctiou and rigor 
in Entebbe :i.s simp y no; sui ta le for the Afr.i.cch eh:i d. Our 
own observations in c)hexr c'O.":LriLes o Africa as wal.l as in the 
Star- e Schodol. in Kenya itsel. ' are d:irec,tly at variance with 
thuis belief. F'urti Jermor , there is muchll, in at .!,'.:L th. more 
advanced level. of SA., vhich would be teomond'usly impI:aroved with 
more precise d:Lscu'.si.on. It s :vliteurl .y pai.nful_ to si t through 

http:d:Lscu'.si.on
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a class of the be'st mathcuatic. stud en;.s in the bus.; t hingi sch ool., 
taught by al.e ndly tho. bast tenccii, in Sonya, nnd see intolli-
genlt ques t.ions 1.t p' '.-o to ty:'ea;edtha requi. i sdiscs sin bc as 

11- the ,isundorstan No Yould thest ..i, to'cci.'hor ep eat 
same dri.vel, and say: "Ron do you it'?". We 2w f ojrd a 
considerabl, higher o)inon, or' ,Lb tiG I,ence of the A .,.cal 
secondary student. B :ril] e:pa -. t, m.:ight pc laps tol. us 
that ,.c just vircn '. .. o. Jcv aic u. b e that isn't the 

.nswer. WP".:arc 1 1, th is" aa'.';._, f 0 ti:L
tudas but tL. probl just cSt ; be attc'ked at present. 

tjl~.~.j~j rj~.. 1 I n 'i l 11:1 ' r ' c Y -11 :r ts v"Y t2:ch crs 
are pri8 e nOl sevralISof c Most5 the cclderpateiv.Yl of 
tejlCit; ha.ve hIad sevCe yua;' ' ]ofr if edueca tion, none Of see-' 
Ordoary as suc:l, .lnd 2 of teachr educati.on .1. called level. Tss 
P1 . and may be denoted by (7-0-2). ran:Lrng now is being.. pro
viddd only for P2 (7--P-2) aid Q< (7-)-2 ) Thre are t "eaher 
tra:ilib ; Co.110.0S, ad iL is ti,. lu:tni stry". intention to roducec 
the rln:be.ur to 16 in the nex, tw.'o years. Eachl of t em8e.is :in ten
dcd to hv an enrollt ;of]atat e. st n)( .ltc: 1 lJ CNas:!I C=OCn:pts 
text available i . ca.h of. n( pr . t, . .... _d is.; a p')"0'L ,]y 
walL regarded; SIMP I is used as a text in som1e of them. The 
rmt, Icwi]:,. . cS.urri culum i s 2 p r ....odh in P3, and D3or A in 1. and 
P2. Of the two-y'Uer tr.Ka ing pC:-,riod, acbout 2/3 is spcit on 
acaduCm:i.: and 1/.3 an Poe ,s:'onal 11111g. Thc, mat 1 r'-i c panel.t)'; hl; 
is said to be developing material to be used in the TTiCe's after 
it is approved by the Min:istry. We were told of one teacher in 
a .p.TC who is us:ngu Entebbe and has asked focr pemiission to con
tirue to do so. 

The Kenyata Co..!L, trains teachers for the tw o years 

of secondary. There are two programs, a (7-I--3), wi.thI currently 
.t87 students, and a (7--1-.), with 11. The first year's mathe
matlics program contains a course i.n ,ASM.IP 1, a cocurso in the 
developmeont of mathemalit:cal. oncCpts, and a course in the history 
of mathemaLi c s and number systems . The miathematics faeculty had 
the character:stics of highly competent seconda:ry teachers who 
have been moved up, and is mostly British. We believe that they 
a, dulhi a good job, w,,d that they arc likely uo p.,'oduce enough 

.African tcachers to take over most of the mathematics t each ng
in the first two years of the secondary school.. 

We visited briefly the new Kenya Science Tea.ching Center, 
which is staffed and supported by Scandlinavians. We have an :im
pression of excellent facilities and faculty. We examined th. 
sylabuG and texts for mathemaic.s, wh:i.ch compare favorably with 
the American Standard. In particu].ar, teachers trained under 
this curriculum should be able to teach any of the new secon
dary schl ool programs witiout addi.tional sLu Ly. The cs:h1i-ml..n, 
Mr. Anre js ]);nh'l1 '- ho i c, r>oti: :, sooor to up on cel. " int 
man wvi. th st rong ma1.theiciL.. tra iing. T.h school. K lk:1k ely to 
produce the first large numbers of African teachers for the 

http:particu].ar
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hi gh or forms, p:rovided they a ie not; pro:; otoCd too qui ckly to 
other po: ti on,. These peop.e may mak, the cVrcntual. i.nt:rodue t:ion 
of better secon.dary mntiemat .• osib.
 

Univers,.;ity C o l.:pee ham.,o an. excellent curnr:iculum for th1e prep
aration..0 of)' econdiy 0ai.,.. , but few ,;ttd:'1 t" elect t . .011ce, 
they Et that fur, th', all_ w. betf.r jo:. v:ur' Cx--Ct F'ears 
pre ;asd tht the bt ,uC jobs m:wy 3 ot be forthcoming. In facet, at 
evcry lve]. of educati:.c,_ there ae.,worr:..ien about overp roduction. 
.lhei..ze 5), V. l Ci ',u L . .:.L a Ct,0oe27 ,i.on,.l(2 -I ,T 'IVY for L ti. 11 ( Va in 

u)r ,l. 'LI C = 0 altl \ ],' is }it in a ppli.ed(2 ci imLLi oi/:[atis.C ; ., . y , one 
'I'l).e MQ,,nc depae.t. conits s;ts t o Am ric.an (includi t ,,i(2120.I2ic. of 
chair a"i), two ]Ingariai c AfrC ono an," , rCe ans., in d-i. vnd one 
]:ci,i:sh. 'll}(;y a]so .avco . to. nd.ts.8 ,0vcy African g:,',du L 'There 
is co:e ,rn abutb thie sma.ll num. of student s goi ngHarhc).' .into teach:ing., 
and d.i0usri on of use of.an :01( ectu :e system2:!. If, for one ruason 
or o;.e:o movefl'OV' ,tudent s go int) teacher prepn.ation, they will. 
got very good tri.:i n[,. 

Theri(:s very l.ittl.e to :i.nd:itcate the preC.c:n:ec of any extel. 

s:i.ve n e-rvice ytrainiE Ii ath emati.c.2 iyn Keny.a We wore to]d 
Q .i ctjt :1n .... Q ogran pr.of 5 n, "i:, . cue aKt 0:';r (edc.iduni " cc for 

mariy t eachers wi th mik:1,mm qua. ific.a tions, and of a UNf',ESCOO program 
-
to prov:id e prnimary school sup.ervi sory teiams. rTle present asi;.s 

tant (ducat:ion off:ic s spend their ti m on administrative dutin; 
special mentiLon was made to us of the co'l.lcction of school fees 
in order to prevent possible m:isappropriLat. by the ers.o.n "hamas 

In Kenya, for the f'i.rst i;Ime, we felt that we wore serving 
not only as observers but also as ccmumnication channls. :it is 
apparently as hard for local people to get to see people in the 
minl stry as it is to get dcci. sions; To be fair to the Ministry, 
they arc overburdened; they iave exactly the same numbers of 
staff now that there are 500 secondary schools as they had when 
thecro were 13. 

Our trip was planned by Barry Vogeli and Sam Kag.ri from 
KEl, who accompanied us on all our visits. They did an excellent 
job of planning and sequ enC :ng, and if the overall impression of 
,'o,, rathemati.cs odurt.ion i.s not as impress:' e a ' that n 
Tanzania, this is certainly not their fault. 

http:rathemati.cs
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Some of our Contacts: 

Hosts and Guides: 	 Mr. Sam Ka.gi: oi, Kenya Institute of Education 
Mr. Barry Vog:l.i Kenya ]nsi_tu e of Education 

Ministry: 	 Mr. Kan:ina, CE'O 
Mr. 0.och, Ass.stant CEO 
Mr. Jiunja, :inspector for Mathematics 

N.E: 	 Mr. ].jumW , Sac:co,.:t-ry 
David maris, Mathumatics Section 

Nairobi City ]iducati on Dupa:ti;et: 
Mr. .'0.chaneh Chief School Advisor 
Miss Kthan.. n,, 

Mr. Nz oka 

Loretta Convent Pri. School.:
 
M:i.s s She chan 

Dr. Aggrey Pri. School: 
Mr. G:.chura (1IM) 

Starche Boys School: 	 Mr. Criff in (HiM) 
Mr. Bill Montfort 

University College, 	Education: Professor Cammaerts
 
Mathematics: Professor Weinstein
 

Kenyatta College: 	 Mr. Mehta 

Mr. Douglas Field 

Nairobi School : 	 Mrs. Nancy Ro ,ch
 

Aga Khan School: 	 Mr. Corkory (JM) 
Mr. Mohamied 
Mr. Montiro 

Aliance High School: 	 Mr. Swift 

City Primary School: 	 Mr. Ratan Singh (HM)
 

Kenya Science Teachers Institute:
 
Mr. Andrejs Dunkels
 



f 1
 

Appendix F 

Pr.ma.$,v.j._.... Our visits to wima.ry rangedpr' schooJs 
from ]C)Q*-c ici m~issionary seboos.i~; in the cap i.La, to rural. 
towns (.p ,..- schools) Ko ,ere ver'y "mp"' w h wh"t we 
Sam. There *.< . . f . l . tebbe . 
this t mn tw.o of 06 pi 1 .nsAcd 

o t.y tI0 p'ogra_ At 
ySA t-Lh bbe to erIwVfb

into Swahi.lmi nn a e b ,.' n-:. ,;S r " I In ad' i. iLo, 

exp :rIon k w ;'. Q. tie higberi su.,i) is 2 iKC out.be,.c . 
Die i s," plan is to i.ti,odu,.ce one now g'ade l=1 e;i. per year. 
'The 'i" ar en'',". sTiatic abut.. I o.ram for three 
resoC-.s<: (1) They believe, and we ngreof that it is much better 
mathematics than the progr am it replacecs (2) The e.h..I.dren rc.
spend to it we]l, and enjoy the work, wh:ich we understand is a 
Mau (.) The Tananias r'gard the progiram as m,uch more prac

tica.L than tC, one it replaces. We doubted thi.s i.nstintively, 
but Lh ey we,>re't to be s'akei. 

We thoL-u hit the level of primary teach:i.ng was quite good, 
most of th primary teaching bei"n-g don.e by Africans. 

The country has made the dec:i.siorn to use Swahi.i. for all. 
primary teaching . Assum:i.ng th.t extens:i.ve instructoo i0.n English 
is given throughout the primary school, we think the decis'ion was 
wise 'e teachers assert that the students do umuc h bet ter in 
Swa.ili wich is the native tongue for the great mtajor:i ty of the 
populat ion. We would like to rocommnd that the in.strutiol i.nl 

Fngl.:i I i the E.L year of pr:inmry should i nclude the recessary 
backgroud .0. onary . in %se math c',, ,n .ri 

We saw no ev.dcence of any di fficulty wi th 'bstraeti.ons. The 
students nde t16 t. a iti. .. fron obj.... ' ... .p ................ ord 
symbol.s with ease. Considerig the extreme poverty and lack of 
6ducation of most-of the parents, this is in str .ig contrast 
to the "culturally depr:Lved'"' secments of the American school popu
lation. 

By Amdrican standads , school.s especi.al.y those whose sup
port has historically been. onl.y by the government , are quite 
poorly equipped. 'everthei.ess, we saw many ingenious examples of 
improvisation of teach:ing aids. 

The sin;lu. excception. to the g .ealenthus:i.asm for the new 
primaryYthTat.s wa O. " Q MoroO.ro001.0r 

.prima.y) Trai:.j. ereC and a of much c_-,e'i.eLnce 
and infliurie0C0 in the A -- NOie assrCtc chJ.at the experi.menal. 

p s r M AY from o' N( !at 0 1 i ['t " 7" 
"neo-.coI.oQQ;,iI."' ._ i did not f cc t'' .'ca.i 'Ta nan .I C.. 
Ho had had the standard toue of Nor"th ole and had China, and 
was much inpressc ed by their odi.Cuc aiio but not , accord.inflg to hi.m, 
by anything el.se. The primary chool program, in his opinion, 

i'e.chr0. Col man 
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_Should -.consist entirely of studie immeiately appl:cable ;to 

village and rural life, at the expense of preparing for the secon
dary school. In mathematics, he wants only elementary arithmetic 
and some ill defined "mental training".. His views are well-known 
to the people concerned with mathematics in the country. In'our 
opinion, Father Frankin does not know ;uch about the actual matl.e
matics program, .and greatly underestimates the actual and poten

ial usefuflness of the total material. 

We believe, however, that quite possibly a thitd round of 
curricular revision could incorporate many more examples showing
the usefulness of the material to Tanzanian life, without alter
ing the basic mathematical structure. This appears to us a diffi
cult task, demandir the help of high-level mathematical consul
tants.
 

Secondary Schools. The government has made the decision tc
keep the secondary schoolsi ly selective 5' theat about 

rtmdSho eavers. 'Tnere are about 100 secondary schoolsiW--he counitry. The curriculum situation is rather comp:licated. 
Accompanying the traditional mathematics program, there is a 
program in commercial arithmetic, and schools using one of thetwo experimental programs, Entebbe and SMP, will typically have 
all three. We found evidence that the three programs are used 
as "tracks" in the American sense, with students selected by
ability. This has some effect on the validity of results from 
the experiments. 

We believe that the entire problem is made extraordinari].y 
more 	complicated by the difficulties of the supply of secondary
teachers. Most secondary teachers are expatriates, from a vast
 
variety of countries. We met Americans, British, .Scandinavians, 
Australians, Canadians, East Germans, lots of Indians and even 
an African from Lesotho. Typically, the expatriate stays for 
only a few years, and Peace Corps Americans disappeared quite 

i, / 	 abruptly. Expatriates bring with them the curriculum prejudices
and,methods of their national backgrounds. This rapid turnover 
of secondary teachers keeps a force of national consensus on thefuture development of secornery mathematics from ,,-.pIg. For 
example, two of the current leaders of thinking, Mr. Bergsonne
from 	Kihaba and Mr. Beere from , are about to leave. 
The African secondary teachers of mathematics are almost all.grade

A teachers,' which means that they are really prepared only for
 
Primary and often. are restricted tothe first two forms. As an 
interesting s:.O.elight on this, we were told that there are pre_

cisely 11 African mathematics teachers with degrees in the 
country. Of these, 7 are headmasters, and 2 more are in the 
ministry. Thus only two aie teaching mathematics. 

• The denial of opportunity for consensus is, however, not; 
the worst effect of the secondary teacher turnover. In Dodoma 
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Secondariy school, for example, (a straight government -supported
school) the students in: the expIeriiental.' Entebb- program felt' 
demoralized by the rapid turnover of their mathematics teachers 
and -the resultant .poor instruction, They felt that their prepara
tion for examinations and their science learning were both suf
fering, and wished they were back in traditional. ,}Towevor, whenone of us took over a class, we found that the spirit of under
standing of the "new math" had nevertheless caught on and was
 
easily transferred to a new problem. 

In all schools, we found that the entl.usiasm for new matho
imatics, either Entebbe or SMP, in both teachers and students, b.ras/ strongly correlated with continuity of experience. 

Our iripressi.on is that the secondary school imathematics
studa oL .-hemseles are rea].ly excc.l ent, we beleve it would be
pgsble to start pro-dh-i -- YT~D, 's within six years if 
the necessa.ry type of faculty were made .available,and if the 
country were to make the decision that this was an item of high
priority. We are by no means saying that it should be: We are 
only saying this- as a measu:r.c of qual.:i.ty of secondary students 
that will be meaningful to mathematicians, 

We attempted to ascertain the effect of the examin ation 
system on secondary mathematics education. The system worries 
many people, particul.arly of American background. Tjhe entire 
future of the student is.determinned by 3 exam-inations, and this 
is a system wbich Americans instinctively dislike. In addition,
all tests are abo't twice as long for a given amount of' time as 
we woul.d norma.].y give. We found it difficult, however, to arrive,
ourselv-s, at firm conclusions. Teacher attitude about examinations tends to be a self-fulful.ing prophecy. However, even the 
SMP students of an excellent British teacher received what looked 
to us like a horribly low .Iistribution of raw test scores. 

A second point about the examination system which is con
trary to American instincts is that there is absolutely no alter
nate routing. The examination system apparently is successful 
in. fi.inding sufficiently many competent students for each successive 
ivel but there is obviously no hope, for example, ior an in
stinc i.vely brilliant mathematics student who is weak in other 
areas or frightened by examinations. American worries about this 
only seem to amuse Africans. The thought of usi-g, for example,
high standing in the national mathematics competition sponsored
'by the Mathematical Association of Tanzania seemed naive to our
 
hosts.
 

A second effect of the examination system which bothers 
some British expatriates, at any rate, more, is that there appears

to be essentially no way to eliminate unsatisfactory secondary
students once they heve been admitted. 

A thira effect is the stifling of experimentation. For

http:qual.:i.ty
http:necessa.ry
http:iripressi.on


example, several of the secondary schools have special goals, suchas-preparihg students 	 agriculture. It is--quitefor work-in ... con
ceivable that the mathematics curriculum in these schools should 
be quite different. However, experimentation can take place only* 	 with the restriction that the students must be prepared for he
 

standard examinations.
 

At this point we must remind the reader, as well as ourselves,
that 	we have been speaking with li1mited experience and American 
prejudice. One of the best ,:ays to continue to help Tanzanian 
mathematics may well. be to work within the examinations system and 
to help bring the examinations more under local control.. 

. In order to prepare for the examination, a coinriion syllabus
has been worked out by a Mathematics Panel established by the 
Ministry. No decision has been reached as to.whether the giant
task of writing a single program, as opposed to several programs
Covering a single syllabus, should be undertaken. 

There was mudh discussion of mathematical details of the
 

Entebbe arid some of the SMP program. We see little point in 
reproducing coimients which were as highly corrlated to country
of origin as these. Our own impression, and that of almost all. 
second.try teachers and officials to whom we spoke, is that both 
Entebbe and S4P are clearly superior to the traditional mathe-
natics.. The influence of persons trained in2 and favorable to,
Entebbe, is such that it would probably win a direct confronta
tion. It has already won the primary, at any rate. 

The most seriousp..roblem in mathematics confronting the 
country is one -Uo which we have already alluded, and that is the 

1psuly of relatively permanent secondaiy teachers. We are not 
sure th--a--he Ministry appreciates just how crucial this problem 
is. Well-trained secondary mathematics teachers receive pre
service preparation from only two places, the Dar--es-Sal.aam 
Teacher Training Institute and University College. In TTI, the 
students preparing for mathematics spend very close to one-third 
of their time on each subject. The numbers of students preparing 
in'iiathernatics during the last 3 years has gone ur, f.om 9 to Ii 
to 26. This is a tribute particularv to the head of mathematics, 
Mr. C. E. Springer from Oklahoma University, and Mrs. Peera, a 
native of Zanzibar who has worked her way up from -primary teach
ing. Unfortunately, we did not obtain details -of the curriculum 
at TTI. At University College, the number of graduates prepared 
for secondary teaching is now quite smoll, but is expected to growsharply. Here the curriculum is, by American standards, quiteexacting, and also quite British. There is a great deal of
 

analysis, going up to the level of Buck's Advanced Calculus and 
Churchill's Compex Variables. There is a good dea]. of statis
tics and probability. There is work in numerical analysis and 
'cofputing, including actual use of the cornputer. However, there 

Sii
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is virtually no goomectry, and only. 20 cla ssroom po:tilod..s of
abstract algebra. ,There i s work in clsia mcanisad 

SPartial~ diffrential. equations.- We-find--we are-not-sure- as to-,
how much of the student's time, is given to mathematics. 

In-ServJ.ce Trai.ni1.1,. We were impressod with the- amount ofin- s ice traininc, bei~g cdr].'.La- o--ou,or scon

dary teachers, desp:ite l')mi7.tecPYesurces ,THU o none and persongnl.
There,i s ann D--o .ewhich 
J.s partly supportcd by US funds and for which there is a tremendous 
deniand, There have k n v- Conferences for primary school in-
Spectors "d-Liti--b education7-o-I.i, anteachErs college tutors. 
Ea cof6tihe j h i"Thi ,s expected to run several, programs a year
iii his 6own. area_.0j i-nryteacher.' and thi.s has been a major 

.tech~nLqi . C_'orgett ing Entebbe ad.aptati ons going in the primary
scho.ol-s. Thee1;6 ter conferences have deen supported entirely 
..-Tanzanian funds, teachers paying their own fares to the district 
meetings, for example. There is some danger that lack of funds 
will force discontinuance of this program vital to the spread of 
new rathcmatic s in the primary school.s. Anything that could.be 
done to he.p wouJ.d be very usef'u].. 

S0j.t.if. . One of the most encouraging thiwgs w, found was 
the hli.gh .evel of ability (possibly opposed to training) of the
Africans with whom we talked. In a.most every case, at each level 
the people impressed us as, be:ing batter material than their counter
parts in the United States. We found a great amount of deep and 
original thought to the problems of instruction everywhere we 
went. On several occasions, we received profound answers to the 
quest.ions we shoul.d have asked rather than the one we asked. 
This particularly applied to headmasters and ministry officials. 
We were impressed also with their sheer energy and hard work. 
For example, the headmaster of Dodoma Allian.ce School, Mr. Juma, 
runs a boarding school of some 500 students and still teaches 
20 hours a week himself. We believe this is typical.. In our case 
we were given a very detailed., very full program of visits cover
ing a dozen schools and a wide variety of experiences that showed 
real- understanding of our mission--and assumed an energy equal to 
theirs. We could not have used our time more piofitably. 

In our final discussion vwith the Ministry, we nad GIC uoII

~,..plete attention of the CEO, his chiefs of teacher training and oft planning, for 1.2 hours.- They used the opportunity also for afrank discussion of what they consider the unilateral abrupt 

termination of a bilatei'al experiment. Before reportingthis dis
cussion, however, we would like to mention that the Chief Inspector
of Mathematics, Mr. Alfred Newa, was taken from other assigrmlents 
and spent his full time with us for the full week. We found his 
assistance invaluable. 

The Tanzanian officials are understanda.b.y upset about the 
end of the experimental phase of AID support on DecembEr 31, 196g. 

il I on Do r 3 
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First of all, they feel that as partners in the experiment they 
should' have been consulted. They do not agree tje experimental 
phase is finished since none has as yet 'soen the first products,
made an assessmen% of their quality, and considered what revis.i.ons 
should follow. All these things are, to them, logically part of 
theexperiment. We must say that we find their argurrients con
vincing. Furthermore, there has been no experimentation as yet 
with the additional. and A-level materials which Entebbe has pro
duced, and thus even the first round-, never mind the assessment 
and' revision, is incompl.ete. 

The Tanzanians understand the push towards regional effort.
but cannot agree that regionalism makes any sense in this case. 
Even if Kenya and Uganda were to agree immediately to a full adapt
ation of Entebbe, and evn if they were to solve the language 
problem in the same way, Tanzania would be at least three years
ahead. The coresponding problems of teacher training and further 
curriculum experimentation and development are clearly unique. A. 
plan for proceeding vith a minimum program without US help has 
been drawn up, but much more coul.d be done .with continued assis
tance. 

Ther, is another point to this. Africans have participated 
as full partners in the seven years of suimmer workshops, and have 
l.earned very much about the first creation of a curriculum. How
ever, we have been told that the pressure of students who had 
begun the program preclued any significant amount of revision 
based on classroom experience. This has always been a key part 
of curriculum experiments in the United States. For the future 
self-reliance of Tanzanian mathematicians, it is essential that 
they participate in the full. cycle of curriculum delelopment,
Which definitely includes the obtai.ning of experimental infor
mation in the classroom and resultant revision. Withou + this,
their, experience has been imcomp.ete. Furthermore, the devlsion 
of methods fbr o,aluation and feedback will'be -a very useful and 
indeed necessary first step in maturing an ability for educational 
testing which must ultimately become a native talen.t in East 
Africa. 

•4' 

. ** , .. 
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Some of our Councts 

Regional ducation Officer in Dodoma: Mr. Nye= 

Alliance High School in Dodona: Mr. Juma (D) ])avid Martin 

Dodoma Seconay School: Mr. Mwanuhuz:i (H1) , Mr. Khaki 
Mr. isas 

MpwlItpwa: Mr. Muibray (tlutor hcljiv.g p.r-i ra:ry schoa]))
Mr. Mbale (pIr'ilry teacher), Mr. Lema (IM), Mr. Cardwell 

Morogoro: Mr. ]ohuLWI (]PrimAry ho-n . te- eh ") 

garLan Secondary School: Sr. Jlia Kub:i.s La 

Mzumba Socondary Schbool.: Mr. Ambangi.e (1M)
 

Dar-cs--.Salaam TG Mr. Muwoo (N) , N.E Peera, Mr. Springer
 

Aga Kh Secondary: . (1]1) Mir.
,n 	 Mr Lila , Kabir 

Kibaba Secondary: Mr. Bergsoru(. 

Mi istry: 	 Mr. A:l fred fexa ,1'Ma.thcmaitics 
Mr. MerA Assi stant to CEO for Teacher Training 
Mr. M:ichael K nundao, CEO 



Appendix- -G 

Uganda
 

Our overnight visit to Uganda was to see if we
could find out why they were not involved at all in the 
Entebbe program. Thus we are dependent for otur information as 
to the actual state of the schools and the ability of the 
teachers to our informants. We ta.ked primarily with four people,Mr. Alex Smith, Assistant Chief inspector for Mathematics, his 
African assistant, Sam Muwonge, Mrs. Harbottle, who is the math 
education specialist at Makerere University, and Mr. Jacob Feldman," 
the new TEEA man in mathematics at Makerere.. 

Uganda has the same language problem that Kenya has,
 
many tribal languages, no one used by any large part of the -
Population. Much instruction in the primary school is in
tribal .anguages, and many of the e.Lementary teachers have 
little command of English. We are not able to judge what '4 

percentage of the primary studenus receive their instruction 
in English. English is used in the secondary schools universally. 
Apparently more elementary teachers have the minimal trainin 
of two years of secondary school. forloed by two years at a TTY. 
than in the other East African.countries. Since the chief 
inspector for mathematics is acting CEO, we were not able to 
meet with him. He is an African and apparently quite able.
 
His picture might have beern different. Mr. Smith's assistant, 
viho is highly intelligent, gives a more optimistic picture.

Mr. Smith himself is one of the nicest, friendliest people

that we met in Africa, but his training is that .of a Iondon
 
country secondary school master.
 

Mrs. Harbottle is an extremely forceful, energetic,

strong-minded woman. As nearly as we can judge, without asking
 
too many personal questions, her competence is also that of a
 
secondary teacher. In the United States, she would be something

like a mathematics supervisor in a secondary school system,
 
where she would undoubtedly be a great success., As it is,
 
she is probably in a job too much for her basic training, but
 
where her personality lets her dominate the cQuntry's mathematical
 
program. She had kind words to say for SMS(possibly influenced
 
by her knowledge that one of us had been involved). Buttse
 
had very little to say in favor of the Entebbe program. She
repeated the same comments that we had gotten in Kenya, both
 
as to subject matter and to methods of operation. In particular,
she feels that experience'of the British expatriates was
 

o.ed,r and that they wer~e frozen out of the writing groups.

,'Sh y._s that Uganda had entered the experiment, but was forced
 
to drop, out, because the books did noc arrive on time. ne
 
i - -- as much better suited 'or seccnaary schoosthan

h-Eh -eo5 hereports this as uhe consensus of the secon ary ,. 

S scool teachers of mathmatics. almostma _ll oI wo- a're r s 
epatra6s.- . 



A major difficulty in change at the primary levelJ is that a Mr. Okello jumped in quickly with a series of texts 
for the first three primary grades based, we understand, on 
an adaptation of an adaptation from West Africa. Both 
Miss Harbottle and Mr. Smith say it is quite poor. We were 
able to buy the texts and the teacher's guide and believe 
they should be examined by an expe,,t. It is Ugandan policy 
to use texts by Ugandan authors ,w,:herever available, and higher
levels in the Ministry imposed their use. We gather that 
efforts are being made to turn Mr. Okel.o off at just three 
grades. It is conceivable that this effor"t' may lead to use

.,of the Entebbe material at the primary level. 

There are entirely too many TTI's, apparently

staffed mainly by Indians. None of them were in session,but 
we were able to meet with the principal of one of them, an 
intelligent, energetic Goan. In his school at least there is 
a modern program for teacher training in mathemat-ics, which 
he would like to stvengthen. There :i.au a move to reduce thenumber of TTI 's, which he :is fir;.y against, calling attenton 
to the depersonalization of the student in large institutes 
of 500 to 1000 students. One of us.(Henry) was unable to 
avoid mentioning Ohio State and the Uni.versity of Illinois 
at this point, perhaps somewhat unkindly. 

The Ministry has been for some time without a C30. 
With such problems in the Ministry, on top of the problems 
of poverty in the country,' it seems to us doubtful that 
much progress will take place for some time. 

p.. 
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Appendix H
 

Ethiopia 

1. History of Ethiopia's Involvement with Entebbe
 

1962 - Participation in the project begins. 

1965 - Experimental courses begin at Tafari Makonnen 
School and the Laboratory School. 

... 1967 - The decision is made for gradual but universal 
adoption of Entebbe. 

1967 to 1968 - All ninth grades and all Teacher Training
 
Institutes begin using C-1.
 

1968 to 1969-- All. seventh, ninth and tenth grades use
 
Entebbe materials. Grade, seven uses a local
 
adaptation of P-4 and P--5.
 

1969 to 1970 - All grades one, and seven to eleven use 
Entebbe ma terials. 

2. Statistics (1967-8)
 

There are 43 secondary schools in Ethiopia of which 9 
are in Addis Ababa. About 150,000 children, or 20/ of the 
age group attend first grade. About ].1% of the age group 
attends elementary school, about 3% 'of the age group attends
secondary school. The number of grade one classes is about
 

2500. The official documents say that about 300 junior 
secondary mathematics teachers are required but it is not 
clear that that many in fact exist. Elementary teachers are 
Ethiopian, junior secondary teachers are 80c Ethiopian, 
while senior secondary teachers are only 25% Ethiopian. 
Only 5% of. the university graduates teac.hing in secondary 
school are Ethiopian. The bulk of the expatriate mathematics 
teachers are Indian and Peace Corps volunteers. Ethiopian 
teachers are frequently on university service - an assignment 
as part of their university education. 

3. Preparation for Adopting Entebbe Materials
 

In August of 1968 all 107 District Supervisors in the
 
country attended -a three week seminar to teach them modern
 
mathematics and pedagogy'and prepare them to work with the
 
first of the seventh grade teachers in their district.
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,They then held workshops for elementary teachers. Eighteen
professional courses for junior secondary faculty were held 
in October 1968. Plans included a two-week course in .969 
for 200 junior secondary teachers, 18 professional two-week 
courses for elementary teachers in the summer and a series 
of one-week courses throughout the year for tutors in Teacher 
Training Institutes.
 

Our impression was that the scheme of working through the
 
District Supervisors was ingenious and highly successful.
 

.I. "Road Runners" 

Since 1967 Ethiopia has had a small group (3 or I!)of 
Peace Corps volunteers and Yale undergraduates who have 
served to work with all the secondary mathematics teachers
in the country in the process of implementing the new 
curriculum. They divided up the schools among them, go on 
four or five week tours and then return to the capital for
comparing notes and pi par r dd-t.l 
In 67-68 they concentrated on the implementation of the 
0-1 materials in ninth grade. All tbachers were visited 
three or four times during the year, classes were observed, 
suggestions given, deionstration classes were tlaug-ht
supplementary materials were written, and examin,ations g.-v,, 
to all students. This small, enthusiastic and highly competent
group contributes a tremendous amor4nt to the success of theinnova tion. 

5. Adaptations 

The teacherb commentary to P-1 has been translated into
 
Amharic which is the required language in all elementary

schools. Four thousand teacher's guides and 28,000 textbooks 
have been printed locally for the combination of P-4 and P-5 
which is used in grade seven. These are available at $1.65 
and $1.00 Ethiopian money, respectively. All adaptations are
 
watched by special language and mathematics guardians in the
 
Ministry.
 

6. In the Capital of Addis Ababa, the seventh, grade mathematics 
course, which is also their first year of instruction in English,

is supplemented by television. A program is presented twice
 
each week and the session we saw along with several hundred
 
students was excellent in both mathematics and language. In 
fact, it was eerie to see an argument at SMSG 10 years earlier 

h4' 
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repeated on television in the middle of "Af'rica. At the time
 

we visited, a total of 12 20-minute programs had been prepared. 

7. Some People 

The mathematics specialist in the Ministry of Education
 
is'Mr. John Fitzgerald, a very knowledgeable, active and
 
forward looking Englis.hman. The chief expert of the 
Curriculum and Teaching Materia.s Division is Ato Tilaye Kassaie. 
The Assistant Minister of Programs Planning and Research is 
Ato Tadesse Terrefe. The man in the Mathematics Department 
of the University most concerned with mathematics curriculum 
reform is Ato Bisrat Dilnesahu. The person we met who was 
most concerned with training of the rmathematics staffs at 
the Teacher Training Institutes was Miss Powell. Special 
mention should be made of Mr. Saunders in AID who was 
extraordinarily helpful. 

-,. . . . . . ... 


