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Repoirt o ne Committec Totermational Cooberation in
Re  the Commitiec on Tutcermatlional Coobc 1 i

Mathematics Educotion in the African Mathoematics Program,

September 16, 1969

I. Tptfodngiuon

The Commnittee on Inteinotional Cooneration dn Mathematlices
Baucation of the Confoeronca Doard of the Mothematical Scicnces

cornatiaots of reproscentativen ol cach of the 00(10110 of tho
Conference Foard.  Those commiilboo mob s, dectad because of
their involdvoenoent in intornstional aCthitjkﬁﬁ.H)ImﬂbhﬁM&LiCS

educaticn, wore given the comaission Lo deicenine oo moapover supply
and demand Tor projects in mathenatics education both in the USA
and abroad,

The members ol the Commitlce are:

Dr. Villiem }¥. Atchison, Dircctor, Computer Science Center,
University of Maryland, COlloge Park, Maryland, repre-
senting the Associelion for Cowpuling Machinery.

Dr. Edward G. Begle, Profcssor of Mulhematics Bducation end
Dircctor, School lathcematics Study Group, Cedar Hall,
Stanford University, Stenford, Colifornia, GCTCu\PLLnC
the Conference Board of u»ihom lical Sciences,

Dr. W. L. Duren, Jr., Professor of lMathomatics, University
of Virginia, ChdLTObL“uvlllﬁ Vieginia, representing
the Malhematical Association of -America.

Dr. Julius H. Hlavaly, President of the National Council of
Teachers of lMathcomatics, 250 Coligni Avenuc , New Rochelle,
.New York, rcepresenting th Confercence Board of the

Mathematlical Scicnces.

Dr, Burton W. Jones, Professor of Mathematlics, University of
Colorado, Boulder, Colorado, representing the National
Council of Teachers of Mathemalics,

Dr. Goltifried Nocther, Professor of Statistics and Chairman
of the Statistics Department, University of Comnecticuc,
Storrs, Connccticul, representing the Institute of
Mathematica.l Statlstlcu.
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Dr., George Springer, Prolossor of Mathemotics and Chairman
of' the Mathematics Depavlment, Indione University,
Bloomington, Indiocna, reproscenting the Amoerican
Mathematical Socicty. Chalyman of the Cemmittce.

I. Profcanional Aft|V1L|cu, Armonk

Dr. Ionald "Thomsen, Jz".) T.B .I
the Sociely for Industrial and

New York, represcntiinng
Applied Mathematics,

Dr. Gail S. Young, Jr., Profcsnor of F{Lh~w;Luc", Tulane
University, Now Orleane, Touils |dno, plui“nting the

Confercence board of 1he Mathomgol cal Seioneon,

Dr. Bruce Vogell, Profeascor of Mathematics Mducation,
Teachers Colloge, Columbio Univorsity, MNow York, New
York, execulive sccerotary of the Cowmitleoc,

The Tollowing pcop1“ also assiosted with the activiitiecs of the
Committec:

Dy, Truman A, Bolizn, Miccutive Divector ol the Confercnce
Board of thc Moethematical Sciences, 2100 Pennsylvania
Avere, N, W., Washinglon., D.C,

Dr. Jay Davenpori, Naticonal Scicnce Foundation, Washinglon,
D.C. 20550

Dr. Henry 0. Pollack, Bell 7Telephone Laboratories, Inc.,
Murray Hill, New Jorsey

As part of itls manpower study, the Committec decided that
it would make a study in depth of one program thal has involved
a larpge number of mathematiciaus in work abroad. At the request
of' the Agency for International Development (AID) for an evalu-
ation of itls African Mcthomalics Progran, the Committec apgreed to
use that project for its study and 1o provide AXD with the
reguested evaluation,

On Junc 25, 1968, the Committee met with representatives
from ATD. These included Mr., Clifford H. Block, Mr. Myron Vent,
Mr. Thomas MacDonough, ana Mr., David Laird, The AID repre-
sentatives suggested that the evaluation and study of the African
Mathematics Progrem (AMP) include the following:

1. A determination of *he mwuhomauLc l quality of the mate-
rials developed by wriling groups.

2 An azsooseont of the equeniionel caclity ol the materizals,

(They may be "good" WAt Nenatics but can they be taught
by the {tcachers available?)
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3. An asscssment ol the cducational cf'fectiveness of’ the
materials. (How do the new materiels relate to other sub-
jects teusht in the African schools and how has the "new
philosophy" =mbodicd in the mathemetics maoterials alfected
Lhe process off change in other arces svch ar the social
sciences, physical sciences, ele?)

, A determinaiion of the present stetuvs of the project in
cach of t}o {Ler countrics involved din the ALY,

5. An asscsoment of the bareiers to the use of the new mate-
1vials. (Foi example, Ldf?ﬁmﬁ:y be greest difficulty dn
producing the ‘Lllﬂiﬂlu texts end tesehorn! puides; there
may be a shortace of quelificd teachors so thei systen-
wide adoplion in a po lcular country is nol feacible, ete. )

6. An appraisal of the trend toward local adentstion should
be made. (fve the adaptations in tlho Wepiaa e of Lhe
original, have sdantelions dewngraded the quality of the
mathematics, have adaptations mode the melericis more
acceptable Lo the local toachors, ete?)

T. An asscessment of the trqpnfo' potﬁnfjal of the method uscd
in preporing the materials in Alrica bolh to other subject
matter arcas and to other partse of the world,

The AID group requested that an interim repowL be uubmnitcd
by Deccmber and that the final rcport be rcady in Junc of 19 SIS
Although this did not glve cnough tine to make &S thorough a study
as a programn ol this meguitude requires, the Commitilce agrecd to
do as much as possible within the existing limitations and to mect
the decadlincs set by AILD. '
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conduct an analysis of the AMP materials as they relate to this
area., Personnel participating in this critical analysis were
as Tollows:

1. Reviewers for primaxy AMP materials

Dr. Matts Histad
Hogstipon 16
18271 Stocksund
Sweden

4

2. Reviewers Tor the AMP sccondary school materials

Dr. Goren Ijorck
Departmenl ol Hathematvics
University of Stockholn
Box 67701

4 20 o P D P . e
11305 Stoeckholi, Sweden

Dr. Iric RXristenscein
Matematick Institut,
Aarhus Universitet
Aarhus, Denmark

3. Revicwers for probability and statistical topics within
AMP texts: '

Dr. Gottfried Noether, Chalrman
Statistics Depariment
University of Comnnccticut
Storrs, Connecticut

. Dr. Imcas N. H. Bunt
Institute for the Training of
Secondary School Teachers
University of Utrecht
Tucas Bolwerk 11,
"Utrecht, Netherlandse.

The resulis of thesc ceritical reviews arc summarized in Section IV
of this rcport.

Testing procedurces designed to give somc insight into the
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8.

TIL, Fvaluation Proccdure ¢ - Tesiing

In order to oblain duol- aboult the pedagogsical clfectivencess
of the AMP programs al the clewontznry and secondazry schceol levels,
special malhematics tesls weve propared under the direction and
suspices off the Conmitles on Intornstional Cooncrution in Matho-
matics Fducation, Ono test woo adiindstered Lo clomentary school
children in Ghane and anolthoer Lo sccondary school children in
Tanzenie. ‘

In Ghoenn, clascos wd were sclecled by Lres, Tucy Tagoce
Trom among clenonvaery cJ@ in Acera DOUTiDﬁ the end of thely
Tourth yonr ol gwudy.,  0OF S05 cehidddren iveludod dn the sanple,
160 were cnvolled in conventionsl pr u{;r(\,m..,, and 195% in ALD progroe: 1~ .

In Yanzania, testing corangenenes were cowrpleted by M, Alboert
Beninati and included 290 students divided among ALY, FASHP, and
traditional classes as Tollove:

AMl? - 99 students
f\)‘m\
e BASEY - Q8 atudonts

S

traditional - 93 students

The teast adminicever2d {o e]omcntary/ﬁﬁﬁ:ol chiltda

i
priscd ol threce parte, PYart 1 consisted o7 nmotorials ex
from a 10 item test prepered by AMP vr;fbrs. Pair¢ 2 COHnlude of
"five dots" dtemn as used in the SEHSGTLongitudinal siudy ond
designed Lo ascortain the ability of uillf\ﬁltf' to decd efTectively
with an unfoniliar nathomntical situstion.,  The "five dote™ tast
is of dmportonce alzo boceuse i1 ia belieoved Lhoel i1 is rolatively
culture free and, hence, may scrve as e substitule Toe X1, O
measures unaveilable in on African culture.,  The third Pow tion of
the test consisted of ilems desipned by the Commiltes testing
consultent Lo supplemonl specilic sub-scales in pavt 1 of the test.
The entire test was printed in two booklets, CBLSL and CBLSZ2.

Cl
1.
(]

Because no infTormation vas aveilable condgerning the relative
m&nodd ability or inteliigence of pupils envollof 1o ame classes
in cemparison wilh thosce enrolled in traeditional\courscs, the sub-
scales ol the test were poariitioned in a way thail may cast Light on
the rclative intclligence of the two groups. Theyfollowing four
sub-scales ol the test

1. A-Cowputation whole numbers

Confrue bpod fon
2. D-Computation rational numbers wwxubb/ Qki_}%uudl
3. G-applicetions

Y, 1-~% dots
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3. ANP sludents do signiiicantly beltcr, mental ability taken
into account, on topics stressed in AMP tests, bult not in
the traditional progran.

This pattern is consistent with date oblainced when comparing
modern and tradilional curs |cu!“ in the United Statos.

Becausce of a lack ol a culturc-~Tree instrmuaent that measures
not only mentol ability but also olocr ebilitiecs such as spoeclel
visualization thal mey eilaet achlevonent in omavices, the com-
parison of ANP and treditionel programs in CGhenaian clementary
schools is inconclusive., 11 is absolutely cazzsonlial that such
instrowonts be developad LoTore 26 wiltl boe poasible to kaow whather
AMP efTorts (or Tor thal metlter eny cun Llcular ef'forts in cultural
sevtings different fxen thoosoe in tho United Stotos) have beon
successiul,

Unfortunately, at Lhr time this report is being written,
the enalysis of the Tonwonlan Loote has not beon connleted by
Professor K. G. Begle, On tne basis of preliminery studies, it
appears as tnough Lh results on Tanzania sre sinilar to those
on Ghonae but with loos didderonce baotweon the Loree groupa.  In
items that werce quuﬂiliar to all three groups, the three performed

similerly. The test was originally made up by Professor Roberd
Dlllwoluh off Califorria ITnstvitute of Tectmolory to teot ALVP
sceondary school studonts,  Professor Rc{lh modifiad the test with
some quentions to maeke it more npiopi iate Tor the threce groups,
but it was still basically ar AI“ test. As mignht have been
uspected, the AMP sludents de bettcr on this AMP test. This
shou' that at leest the African Mathemalics Program is doing what

it was suppocced to do. It might be pointed oul thet none of thes
10Lh groda students in any of the three grouns did well on the
guestions on solid geonetiy, indicating ihal none of the three
prograns had covered that material by the time of the test. Pro-
fessor Begle has promised to write a supplement 1o this report in
which he will give an analysis of the Tanzania tests,

Below ja a 1ist of schools in Ghana in which the teslts were
given:

AMP classcs: 0SU Presbyterian Girl's Primary School
o La-Bonne Presbyterian Primary
Mamprobi Roenczer A.T.C.C. Primary
Castle Road Methodist Primary


http:iathema.tc
http:unf'amIi.av

1L,

Traditional Classes: SU. Paul's Anglican Primary

Accra Sempe Boys' (1) Primary School
Accera New Town (1) Bxperirental Primary
Indepcndence Avenue (I) Girls! Primary

The Tanzanian tests were given in the Tollowing schools:

AMP Classcs: Marian Sec. School, P.0. Box /0, Morogoro
. Kibaha Scc. School, P.0. Kibaha,

Dar es Salaam )
Kazima Sce. School, P.0. Box 365, Tabora

v
‘}GVW\“ﬁ SMP Classes: Assumple Sce. School, P.0. Box 3041,
é.ﬂ-M .
(szn}'(

Moshi. -

Minaki Scc. School, P,0, Kisarawe,
Dar cs Saleawn )

{arimjecc Sec., School, P.0. Box 330,
Tanga, :

Traditional Classes: Bwiru Girls Scc. School, P.0. Box 170,

Mwoenza ’
Ilboru Szc¢. School, P.0. Box 3014,
Arusha

Academic and Modern Sec. School,
Y,0. Box 710, Arusha
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Scetion 1V, Textbook Eveluations

The evaluation ol the textbooks was carvied oul by a
group ol muthematiclians and M‘L%vMJLlcs cducators representing
several countrices selccted boacoause of thelr nceubral attitude.
toward the curriculun.

The evaluators were asked Lo concentrave on the mathematical
content of the Entebbo toxls,  They woere 'l;o c~cm«‘;'l der 1he pedacogical
aspects and the appropricotoness off Lhe ncveric] only as en
incidentael assigrment.  The maitoerial was clJ \fJ.(lC!(] into threce
categorices for the cvaluations: (a primary, (b)) sccondary, and
(¢) probability end staticticn,

The overall dmprossions of tho toxlbs worn In general
Tavorable., As was to bc qujocbcd, cach critic, af e comuacnting
that the texls made a positive impression, listced some specific
criticisng after refllocting the cripxc'TCLM1pcﬂugogical ideeas

Soma of these criticiocns shoula be incorporated in future revisions
or adantations of the ntebba books to improve them., However, it is
clear from their roactions that the texts arce mathenotically sound---
indeed theat lhey vere weilton by cowncicnt mecnonsticions,  The
reports of cach critic will be summarized below to give an idca of
“their reactions. The actual detailed ceritigues will be sent to
K.D.C. to be made available when revisions or adeplations arc
contemplated,

Primary YIV: The educator liked the trcatment of incqualitics and
order of the numbers. He commenied Lavorably on the use of
"operations" and "machines". The carly introduction of variebles
is good and estimation and rough calculetion is taught, but could
be cmphasized more. %/mmotry, translations, reflcections, and
rotations are introduced in geometry. In gencral, the book stresses
understanding and problem solving rather that drill and mcmovJA Lion.
. T TS
The ceriticism included the comment that the probloms vere
sterotypcd and most.ly rather borinb . Almost all problems arc
presented in a Tew lines and deal with i?gglthhul situations which
often are rather uninteresting and do tot show how mathematics is™
applica lLoday nor make conuvact lvln the tecaching or other subjecis.
Almost all problems are closed in that they have a unique solution,
all data needed are given and no more, ete. It would be better to
introduce morc open problems where pupils collect data themsclves
and even Tormulate their own provlems,

The termonolopy relating 1o frd(tlon ay be confuhlng
°u”gcut< WCuthﬂ the numbers be called %LlonaL nunbers” and

IctTing fJ&CtLOQ " be the ﬂ""-é Tor atJon11 numborc. Since

fractions are dnffucuWi'Lé handle, ho'adva oa d01nv loss on mu1t1~

e v et et
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plication of frections and gpending more time on the concept ol
1‘]“"(-1:i on ond on order of fractions. Finelly, he suepests thot the

pupils! 1ns(x;:.:{ann(1111;, vould be better if they werked with lobora-
tory !:‘..‘_‘J'_le"-i'! 21 dnotoad of only Tollowing demeonctrations on the

black bo-wwed,  Thero shovld oloo be more dtffc.cnlual'on within cach
class, dneluding spocis? exorciser ond noctions for oifted pupils
and more ropoeud Lion Tor clow pupila, ]"r;s.t.zzcntn of’ |11('l uding alumost

nothing butl pJooJoms end oxercicen, the book could contain paris
with an cnny toxt Lo recd whoera the metbonaeticeld corfent is explueined,
Diagnostic Lonts could aloc boe dncluded,

) .
1. PO 1/ ey S B K ~ e s
Secoendory G, Apedn the wwo rovioewn

o Found the contont "ecceoptable
and vory woll weitten".  One roviewer fell thot vectors should have
been dntroduced ecarlicr in Lhe text end used more cxtensively in
the coordinste geowmelsy end in vrigonomeitry. Hoe objected to the
treatment of Lincarity in Chapler IV , since ite dedinition depends
upon the coordinate cyster uszed, The difficulty sppavently arises
in the identification of point: end vectora.,  Jincerity 1o nowuaslly
defined for transformelions of vectors., Vool the toxtbook  should
define is an atlfine mopoing cxoresscd in Gorns of coordinaues,

The sccond reviewer waes more anbitions and look time to read
all Tour volumes of the C-textls., He gave comments on each toxt
relating Lo small changes thaet could be made Lo dmprove lhe texts.
He commoents that his improssion  of the work is favov”bWO and ihat
the "ideas of the ncw mathemotics are well taken cave of”.

Probability and Statistics. One revicwer read tho pro obability and
STatatids o Poln the primary and sccondery levels, The primary
part came Trom Volume IV of Basic Concepls of Mathematvics. His
comnent, is that "the stati«tics s purely desciiptbive: Tabular
representaticn, graphs, averages, typically the kind of material
included in every clemontary statistics text some 20 ycars ago, but
being decmphasized nowdays more and nore". The probability troat-
ment is also very uvnimaginalive being almost exclusively concerncd
with equeaelly likcly cascs.

The sccondary Gl viao ccthTn descerivtive olwiioiice that
‘is well done., It renjuu\nhu "e. vory iwnaginatively done preparation
for a possible discussion of random varibale , approaching

statisticel concepts from the point of vicw of population functions.
The advanced mathematics also contains material on probability wnich
"is well written and is good mathematics',

The second roviewer only commented on the probability scctions
of the A-level manuscript. He made the general. statement that "the
contents are mothomatically correct and in gencral the explanavions
are very good". 1In places the presentation is somewhat too _
condenzad Tor hign school sbudants and ho sucroeated some edditional

| NP B R T LT S
C:(c:..'lxp.’_ut-"é'txl(l. o bottoer Jorina},
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atistics at

atistics but
rather by the teom of genceral weilden.  The material would have
been better had Cthoy broucht in an authoritly Lo help with thosc
scetions,  On the other hend, the gsccondary weliting teams did
have such expertice avatllable and thei» product refloects this
advantasce,

It scems apparent that the probabilivy and si
the primary level was not wrilton by ain expert in ot

Ont the wholao, ono con conclude that the texis arc
mathowatically sound,  Txpericace has shown that the n J,"L'leii al is
not too difficult Tor tho ATidcan student to moastc It is
apparontly much more rolevenl Lo Lhoid situation Lhan any previous
mathematics toxt, so the Alvicoenn do ool thell thoy
arc well suited to the cducotlionsl situation in thoir schools,
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Appendix A

Teating Rosultls

Computation - Whole HNumbers
Structure - Wholce Numbars
Numeration

Computation -~ Rational
Numbeis

Structure - Rational Numbers

Number Line

Applications

‘Gcometry

Measurement
Entebbe

Iive Dots

Table 1.

CRMS- 1

|/

Item Numbers

_ CBMY-2

2, 23, 25, 37 21,33

3, 8, 10, 12, 25, 34

oy, oG, 2r, 31,

1, 6, 19 20, 28, 30, 31,
32, 38, he

18, 39 26, 27, 35, Ul

7, 9, 11, 14,

17, 30

5, 28

15, 16, 21, 29,

38, ho

4, 13, 32, 35

20, 22, 23

1-14o

22, 23, 36, 39

2, 29, 40

37

~ Subscales Contained in the CBMS Fourth Grade Test



Mean

2.800
3,803

2,870

2,743
1.136
12.263

6.863

Scale Statistics Tor Total Population

a?

Table 2.

Standaxd
Deviation

1.670
2,516
1.731
1.242
1.268 |

0.639

1.692
0,892
6.411

3.180

Cronbachts
Adpha

087
.538
5T
.188
834

. 715



H.

doe

‘ T{gditional

a3

2.4y
2,106

2.125

- 1,106

1.671

'0.321

1.987
1.968
0.893
8.906

5.335

1.581

1.6¢8

1.391

1.131

0.497

Scale Statistics fo® Populations Separately

Ratio of
Entcbbe to
Entcbbe Traditional
.53 3.135  1.693  .653 1.26
370 5,215 2.8 625 2. 14
.182 3.639 e .368 1.71
. 362 e.a9h - 1.336 .328 1.45
.07 2.600 1.227 .260 1.56
~.183 -  0.703 0.674  -.007 2.19
Ai51 3:168 1.914 .51 1.60.
. 200 3;529 1.639 502 1.79
029 1.355  0.94%2  .191 1.52
670 i5ﬂ7o3 6.431. .829 .77
5L 8.432  3.227 673 1.58
Table 3.



H g a 9 =
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=

Traditional Entebbe

- - e pere -

. 24 52,204 ]

| e DU I S T TR,

I 20,09 3,25 |

Vi 7 Y
[ r)l'f/ .))6-3;0

ST S e R e et et s A vh ekt e b ae ke o im . g a A

oot -

l 16,09 35014 l
! 19,87 310,600

L. e | 50, 15 |

WL e et e e s 4Ch wmee trm e e s et e

- - 4
_ee.5f 33. 8¢5 l

e s e wa tn e o b e ve bt s e v a1

/

2. 39. 2% l
[ 28. 0% N3, 3% l

Figure 1.

Scale Scores Expressed as Percent Correct
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Appendix B

REPORYT O VISITT T0O HMOMBASA,
DAR ES SALAAM, AND NATROBL

JULY £3 9HROUGH AUCUST 3, 1968

Submitted by Bruce R, Vogelil
September, 1968

GcnoraW Commegts

The purposcs of my visit to Africa were:

a.

To meel with EDC officials and Americen and African
workshop pBVLICIUUHLu in Momboss to obtain information
regarding prograrnl JmplCM“Hf‘L'Oﬂ in p”TLICLp«lIDU
countrics, desirvoble procedurcs Tor cvaluation, and
inTormation roegarding prospociive resourct persons,
both African and expalriste in the countrics involved.

7o select @ tentative sample ‘of threc or Tour. parti-
cipating countrics to be studicd in depth by the cvalua-
tion team and to visit as many of these countrics as
possible to gather pfellanE'y information and to arrange
Tor subsequont vieits by the evealuation tﬁdm. .

To identify, 21 po;siblaj an ATricon anstiocuvion capable
of providing assistance to the commitice in appraising
the appropristcness of the Africen Mathematics Project
materials Tor African education and to assist the
committee in placing the Africen Mathematics Projcct in
an African cducational context, ~

To gather informetion from African, American, and cx-
patriate mathenaticians and mathematics cducators re-

garding problens, progress, and plans Tor mathematics
teaching in Africa,

T arrived in Noirobil on the morning of Jul; o 1955, and
J . L .)3 2
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spoke with v, Carroll S. Hinwmun, AL Mission Diwvector for Kenya
before procecding on to Mombasa, Hinmen welcomed the cvalualion
of the Afyicen Methemabics Project (ARP) and promised the
cooperation of his office,

.

The Momboon Vorksion had been dn session approximtely

Tour vecks wien T oarrived on the aftornoon of July 25. Professor
Williem T, Havtin and HLugh Dradley had plennced fov my arwival by

schodvting oopointments with various Alrican and Amoerican Workshop
perticipoato,  Doring o Tour.-doy ovay ot thoe Worlizhop, T mot with

every Africun porticipant and most fmericon participonts either
inforsa1ly or Tommally in groun conferences scheduled by Faruin
and Loodlon . L fovnd Voohehon purbicipants condiol, coopovad
apprehonsive, and portinn,  Many AvTricans (and sowmo AMULL(uHS)
vere uesure ol the parpose ol my viait and, deopite wy oxpleastions,
coomed Lo view me os an ATD ofiicial din disgulse,  The recent ALD
decision to discontinue funding of the cxporimental aspects of

the AMP and the wove towand rogionalization of ATD programs crenbod
en slioocphore off modorale suspicion.,  ATricen portieipoats ooy
may have laken my presence as an opportwnity to lobby for continu-
ation ol ATH project fund:s, Nonethaelons wy conderoncas with
porticiponis produced both velusble infos - mion (0 dorewibed dn
later sccltions) and insights into African cducation.

From Mombasa 1 traveled Lo Day es Solann where 1owas met
end accompanied by a newly appointed AID Bducation Offhcer in
Tanzania. In Dar es Salamn T met with Ministry of Education
Officials, mombers of the Inslitutc of haucation, and faculty at
University Collcge, as described leter in this repoxt.

I returned to Nairobi Trom Dar co Salanm for confercences
with Minictry and Institute of Bducation oflicizals as well as
discussions with ATD, Peece Corps, and TEWA pCisonnLW Comments
on these mectings also appcar in the body of the report.

Because the visit was concerned with such diverse aspects
of the AMP and with African education in general, this report's
organization (if it can be called that) is rather loosc. T've
tried to includz scparvate sechicns dealing with mejor pointso,
These sccetions are not independent since often one supports or
extends another, :

In licu of compling a country- bjncountzy AMP status TCpOLb,
I have included with this report copics the "country reports"
given by African representatives at the howbw“a Workshop. These
should be taren not as analytic statements bul rather as progress
reports by local AMP partisans.

To summarize these reports, 1 have prepared an "AMP
util ’Vatuon table" that lists the number ef AMP classes in
operztion ot prosont in participsiins COU“L rfon.
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CThe reporlt also includes copies of or excerpts from

rcpoztn, specches, and articles thal are pertinent to AMP.
The Flomentavy Uviting Tean T

The clementlarvy school writing heem compriscd of

Clarence Hordsorove, Vincent Haag, and Shirley Hill and thedr
ATricon counlarparcts conplotoed \.o;.'}; on tho AND Elowentary School

res K N

Progeoa i lhin the Tiect four wacks of thae work snon and departed
on July Qo. Tortunntu]y, 1oareived in time to interview ali ol
the clowoent: school tewn, bolh Afwvican end fAwerican.  The

1 1

pri Il<.J.j‘<»J vort of tha elanontonry r'n'i'Lnnggg sroup thin yoor was 1o

adapt tho cixeyooe elewentowy progeae Lo countyics operating on
a soven-cr on elghl-vaenr elomontory school scehadile, 1’3'()"*;, 501
X
.

Hardsrove ond colleagnens wers optimiotic shout the anplicabilily
of AMP c¢leomontory motoericls in most poriicipating COU“LJ!OU.
Elementarvy writing teem mombers stressed the imporlance of the
Loachors! sviden and crphoniod chot Ui gonl weg tho preraration
of o prograw thel could be dmplemented by colementary Lx(_}lC)C)].
teachers on thoe boois ()i' a o-wock workstop dn modorn matbanatl
and thio uos 07 Uhe locchors! paddes, Yhe clementoory welling tosm
scencd unanimous in L,Jo (Q)IYIILM) that they beaed achiceved lhis goa.

[
o2

Tl omentary wreiting group varticipants complained of the

LS l

tendency to wator down Lhn olvmanavy sChool programn by mcans of
local adaptations, Professor Hovdgrove in particuler was critical

ol the MwlhtmuiJCdlly raive adaptations in progress in Flhlopia

and Nigeria. She deseribed somc of these meterials as plain "trash.,"
Apparently, the clementeary writing teon does not subscribe to a

w 21 ) 0 Wos oy ey ol D “ 't 4 e i¥a) k] Y ]

"step ladder’ implementation of AUL {texts via successive local
approzinations cuizoutiy being Louted by Hugh Bradley ol al.

1 quo,tlonod clementary wriling team members repeatedly
concerning the de]OJIl”bOU.nd” of a rather fOimdl elenentary
mathematics progran in an African selling. LI weas copeclally
persistent with regard to the role of applicatione---agricultural,
econonic, industrial--in mathematics programs for developing
countries, citing the practical bent of the Nufficld Project as an
»1ternative to the S8 M gnproach.  American poxii-"mspds ere
firm in their support of the AUP approach,- declaring that it
includes many avplicalions. African participants scnsed a necd
for a more practical Tlavor but were not always fawiliar with the
Nuflfield program or other alternatives.

The Secondar s Writing Team

The ucconﬂ”ry nathematics writing team was faced with the
cask of completing the advanced mathematics "A level' course
within the SIV~UCLk wvorkshop. The "A 1evu1" course requires
approximataly two yovrﬁ vmrk in most sccondnry scnools,  The
secondayy school writling group scencd not o be as conftident that
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the materials they were preparing werce appropriate for African
schools as did elementary perasonnel, poosibly due to the rather
Light uvse of AMP secondury texts throuphout Africa,  Like the
elementary group, the sccondavy toam has chosen morve or less an

SMAE cmphensts with only winor alicntion to epplications,

Secondary writers were committoed to  producing notacnaticos

prograns al a ]CVL] sulTicient to preparo students to enver

colleine 'V“?u'tl((} both in Afyicn ond abroad, Both Africans
and Axericoas f"“v’"::"‘td to tupport this view of the role of sccondary
educition in a develoeping Lmuntry

! oA

The competition of the Britich-bocehod BASMD and the JNP
texts wes mentionced Ireauenitly and appears Lo be something of
an lrrit=st Lo both Anoericzn and Africon secondar vouritine groun
pa1L¢c¢Aauuu. Writing group participants tend to allribuie the
relalively narrow usc of Lhe AMP secondary school materials to
the Tact that so many sccondary school teachers in Alrica arc
British cuopabriatos, while tho expatrviatos thomecolven sey that ANP
texts ave too theorctical. While some cooperation with FASME has
been 'L wpted at the bipghar echelon, 1t is clewr that the
compat Thlon betwoon AMP snd FEASEP and ANP acd JEP dn Wost Africa
L111L causoa conslderable consternation and irritation.

O
P
|

Ine Teos uln' Team

Professor Dilworth, Chairwman of the testing group, provided
information about testing programs thalt had been conducted and
those that are planned. In Ghana a series of elemcntery school
tests have been adainistered to chiloyen in the Entebbe stream,
Whilce this testing program was designed primarily to troubleshoot
the tests thatl the Dilworth group was preparing, the date {rom
this trial are available and could be usced to cvaluzte achicvement
in the Imtcebbe stream. I sugrsested and Dilworih concurrced that a
serics of tests of the same kind could be given to students in the
traditional stream and that these datea could be meaningfully
comparcd with data Trom the Entebbe stream. Profcessor Springer
will contact ghanzian ecducational officials to inquire if a supplc-.
mentary testing progrem could be conducted in ghanaian schools not
noing AMY materials.

A testing program much like this has bcen conducted on a
very small scale in Malawi. Students in Malawi who had uscd the
AMP text and other students who had uscd the traditional materials
were given the same tests preparcd by the AMP team and the results
compared. The Entebbe group performed comparably on test items of
a computational naturc. The pcr“ormance of' the AMP studints
excecded the pcrformeure of the traditional group on items that
might be considered "AMP bound." '

A Ltosting progran &b the secondary school level wes
conductyd @« f'ew ybg;” o in Tanzania. Students who nad studied
onc year Trom AMP secondary school materials were compared with
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Dilvorth congiders this Lo be relatively culture-Iree as woell as
AnP-free, I can sce some difiicultics in interpreving the
illustrelions, A txibal child uwneccustloned Lo working witlh
picturce and other <'(‘11i concevie roeprescntations would boe ol & diso-
advanlaea in completing Lhis Rind ol dtcem, 1 Lhink it would be
woll Lo goetl some OADCLU sdvice rogording these tests and ovhoevs
that have been preparced by the AP teosting geoup. T might comment
that Profescor Dilvorth was exbhrenely coow\rf'jvo and axious to
work with the evaluotion tenm in any way i.n:f;i, he could be of
sorvice,

K)<'u1x»1 8] ( ()17111 A os

Throughout my digscussions in Bast Afvica T repealedly
raiscd the question of an apvpropricle samploe of participating

countrics Tor close scrutiny by the evaluation tewma. Tanzania

would seem to be a necessary member of ithe samplce since it is the
only countxry that haa elfeclively used both the primary and
scecondary materials on anylhing like a broad scale.  fUhe Tanzanian
policy has been to cncourace careful trial ol the AMP and the SMP
moleriale in selected sceondery schools in tho'hmn‘} thet al some
Tuture date a choice can be made between thom,  The priwery school
materials are in relatively wide usce and adaptalions of the AP
primzry toxts have boeon made in Swabiili through the rifth grade,
Teacher education activities slso have been extensive in Tonzania,

Ghana also scems to be a likely sample candidale., Ghane
has made widcespread usc of the piJmuLy naterials and is in Lhc

process of doing ils oun adaptelions. In Ghena the Loaclor cduca-

dtion problem is focusing upon the cighty (80) L]HJHIHL collegcs

mﬂ ;f'ﬁ thal prepare clementery. school teachers. Becanse of the availa-
5y}&ab bility of testing data in bolh Tanzania and Ghanu) these countrios
Vfﬂ scem to me to be definite sample candidates. The secondary school
v Entebbe materials are usced in Ghana, but on & very small scealce, )}
\\\i A British expatrialtc group has established a comuclunr scceondary ”&Htﬂ
oV Sggchool program, the Joint Mathematics Project, “{Ihcxl cems Lo be
‘,ﬁ?‘ '-ﬂpu1s.nt afcad of the AMP Secondary School Plogran in GHddn.
;ﬁv»‘w
S e T suggested to a nuirber of individuals thatl Yeanda might
e )

be sclceted as a sample country in order to include in the sample
a country where AMP movement has stalled. The response to this
proposal Trom both Africons and Amcricans was al best luke warm.
It qopcar"that the Uganda gsituation is as much a product of
personalitics as it is of connwdercd pedagogical judgments.

Kenya would seem a bolter choice since Kenva has done
something with the AMP maltenials, but to date their use in Kenya

o minimal. While AMP resistance in Kenysa was rooted in personal-
itics some yecars ago, there scems to havu'bccn & consideroed
“CWHCL,MOC to dnvoive Koepyvan aschools docnly vith the AP naterials,
Ttoshould b intorceting and informntivae Lo o ylore Lhy dynosices

off Kenyan decisions to delay and then to go Torwiard with AMP classe S
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Educators are now in the process of adapling AMP primary texts lor
usce in Kenyan schools,

Tt had boon recormended thel YWthiopia boe considerced as o
somple country. Ingquirics of African and Ancrican edvcators in
Momboeso and wilh AID officials in Dar cs Salawa scoem to dndicote
that initial reports from the ALD Mthiopian ofitice reflceew fulore
plans more thaon actusl accowplichments,  VWhile AMP bas had somo
application in hithiopic, lerps scole implementation io in the future

!

and, pervhoepo, ol comoe distonca,

While U“nzania, Kenya, and Ghana can be used to illustrate
the various kinds of uvtilizalion of ANP mnatericls in larger Aflrican
‘naticns, a sample country Lrom among the smelicwe, less well endow d
nations vould be decivable, REDC officials at Mombooo sirongly vo-
commend that Malawi be chosen as a somple countryy boceousce, n spite
“of its limitced resources and rather feeble cducational pJopra'n, '
Malawi is in the carly stegces of & CﬁT|f11||v controlled and coordi-
natcd AP implementation program that BDC personnel believe will
Lllustrate what can be done witlh n]cw<1(13‘11 mathewalics under even
ralbher adverse conditions,

Sierra loone was sugpesled also as a small nation that has
had some success with modern nathenatics. On the basis of
conversations I have had and with due consideration of sizo,
cooperaltive attitude, and dcgumxi of ALU’IItiliﬁdTi(n], cte., T would
recommend that the sampic consist of Tannania, Ghana, Kenyw, and
Malawi, with consultations with educalors T¥om Ugonda, §ierra Leone,
Nigeria, and Elhiopia, where praticable,

Mhom to Sac in Sample Countrics

The principal cducational official in African countries
generally is the Permanent or Principal Scerctary for Education.
Vhile & protocol call upon this official would bc in ordex for
any hieh level visitation tcanm, perhaps the Tirst visit should be
with the Chief Rducation OfiwCCT usually the second in comnand
under the Principal or Perimanent Secretary. The Chicel Education
Cfficer is in charge of the opcration of schools throuchout the
country and in this capaciiy would be the one wno could give
permission for the Americon team to visit classes, to queslion
school officials and teachers, and in gencral to operate wilhin
the country's educational establishment.

Fach Chicefl Education OfTicer has associated with him &
person with résponsibilities in mathenatics, This mathcematics
officcr could serve the evalvalion team in a liason capacily and
could provide the neccessary chool and univelsily contacts, etc.

In addition to thesc mathematical officers, the team also
should cont:cet the cduestionnl planning officer within ench Miniastey

Ve

-

v
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of Bducation., The planmying ofiicer should be able to provide
stutistical dala repgording poect and prodected enrollments and also
would be the one wilh whoem Lo diccvas L2 relotion betueon school
programs and cconomlic objeetiven,

In addition Lo the clucational officilals menlioned chove,
I would further recommend that the evalustion leans consult with
ATD cducationnl ol ficowenr, oxchang o educabors such an TRSA tultors
and with Amcwicoan end Beilich prolecsoras in mathreltics and in
variovs profescional orens sorving in Alrvicoen colleges and
universitics, 1 am onclosing witlh Lhin report o 1List of nomes of-
individunls in vcti"icvlf' conntrics vwiho would scon to e nowloedgeable
in some aspects of mathemalice d mothemalics Leaching,

As a matler of protocol, 1 would svgeest that corvespondence
“with the Chiefl Fducaivion Olf;co 5 of sample nations be initiated
vell in advance of any team visit. I further sugrest thal carbons
off the correspondance be malled to one or morce ol the subordinate
malthonatical percsonneld sciving undoe tha Chicel Bducetion Officer.

Commurniications aye not wnal Lhey should be in Avrica and 11U would
be desirasblce i7 thoe moethoenntics percon actunlly rosponaible for
carrying oul plans relative to a leam visit be informed of the
negotiations with the Chiel Education 0fTicor directly ratnher than

trusting that the Chicl Bducation Of{icer will take the subordinate
into his confidence immediatvely.

Netional Comumitment

In my discussions with chiefl cducation officers in Dar es
Salaam and NLllObL and in talks with subordinate officials from
other countries who had gathered in-Mombasa, 1 was impressed with
the notional cowmnitments Lo modern mathematics that had boon made
by Ministry officials, It is nol uncommon for a chief cducation
of'ficer Lo say Trankly that modern mabhewalics will be lmnplomented
in the schools of his counlry by such and such a date., In some
cascs they will hedge slightly on the kind of mathematics, AMP or
othcer that will be used in the schools; howcever, their commiiment
is cleor.,

In further questioning, I believe 1 found the motivation
for this kind of strong conmitment. Chiefl Education Officers for
the most part arc amolthematical., They rely entirely upon sub-
ordinatcs Tor mathoematical rocommendations,  All subordinate mathe-
matics officers that I met werce former AMP workshop puriicipants.
These AP partisans have sold modern mathemalics and in some ¢ases
AMDP mathematics to uﬂ~nfo7m~d Chiel kducation Officers. Vhile
this situalion in the end mdy not produce bad results, it certainly
caste doubt vpon Lhe decicion process thal has led to a commitnent

{to modern melhenotics at the nwt»onml loevel,
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questions of this sort further with the goal of adding an cconomic
dimension to the final cvaluation.

Possible Mecling e aL 1DC

T beliove it would Lo wise to plan a joint nmceting of FDC
officials, Amcrican-Mombase workshop participants, and cvalualion
team members before too much walter is over the dam. AMP Americen
partisons naturelly are concorned and cpprchonsive ebout the
evaluation in progross,  They would Like to have an opportunity to
discuss their goals and their dwpressions of thely achicvements
with cveluetion team membors. T would sce this maeling as possibly
productive with respocet to Lhe inTormation vo boe geinad from those
African-cxpoericenced Amevicans and certainly thk”ﬂywutlc with roepect
Lo theiyry apprehensions,

Evalugyign Procedures

On the basis of the comments and reflcctions that 1
have included in prcvvou~ paragraphs, 1T recommend that the
evaluation team consider the Tollowing steps or procedures:

1. Scheduling of a mecting with EDC-AMP personncl.

2, Recruilment of Scandinavian nathematicians to serve
as readers and mathematical. eritics of the AMP materials.

3. Selcction of a sample consisting of Tanzania, Kenya,
Malawi, and Ghena, with possible discussions with
officials of other countrices.

I, Operation of a supplementary testing program utilizing
countrics and classcs whére AMP tests already
have been administered; that is, Ghana at the clementary
level and Tanvenia al the secondary level. In Ghana
8 series of tests would be given to children in the
traditional strcam and in Tanzania the AMP, the SMP,
and lraditional streams would be tesled simuletncously.,

Recruitment oi ovne or two African-eXpur.icuced
American cducators Lo work with and advisce the OV&1U9LLOH
~teamn.

\®)

6. Organizalion of visitation teams comprised of onc or
two distinpguished mathematicians or mathematics educators,
possibly Committee members, and one American experl on .
African education. Thesc teams would visil Ministries
and educational officials in sample countries and would
obscrve classes designated as oulstanding cxamples of
AME and traditional Ueachlng.
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Appendix w

Report on the Trip to Ghana

August 20 .. Seplember 6, 1960

by George Springer

On my trip to Ghano, I was able to make contoel with people
in the AILD mission end in the Minilslry of Education., Thoro in
the ATD mission scemed very interested in the question of cdu-=
cation since lhey have Juot roceived a provonsl feos Lhe Mindotey
to support coviein prograns in the next five years,  Cordon Mvans,
the ATD progra officer in Chann, sald thet thoy are yelncetant to
put moircy into cdvceation in Ghonesy Thoy wenld eothor cupnort
regioncd prositmt. ey goes dntoerestod Gl ;11,5:511';.L.J.z:g§ %
as much oo possible,  They would Like to bogin witlh airvlines, power
and thce telenhone synteoms and oim tovard o coamon movhoet,  After
this is acheived, they would perhaps po back to local prograns,

The one most concerned with the quection of educalion in
Ghane was Mr, ¥Frederick Gilbert who was Hﬁﬁiﬁiant progran officer
at AID. He was the one who has bheen processing o proposel fron
the Ministry., He plens to forward i1 to \R“z;wlﬂLon with &
generally Tavorable opinion of progreass so Ton 'rtlxl also in the
reasonablencass off the proposal,  However, he ¢lso favors a regional
program for all five Wost African countries. Furthermore, he does
not fecl that ATD should gel involved in cducalional programs in
any ficld wholhor math, Fnglich, history and so forth, He belicves
that ATD should concentrate on product oriented projects and plans
to lecave cducation and administration to the British., Apparvently
the British expatriates moke up most of Chana's lrainced socondary
teacher corpe end they naturally Tavor the JSI prograa which is an
€M184_T815i0!1 ol Bratish moteriale, He feels that it would be a .
misteke to alicnate this group. T believe we will receive the ut-
most cooperation Trom Mr. Gilbert in our study of the situation in
Ghana, Hec is very anxious Tor guidznce in commection with the '
proposals thal have been submitlted Lo him, He requested that our
committee stay in touch with him and let him know our thinking as
we proceod, »

Another member of the AID mission, Mr., G. Bettis, was also
gquite intercsted in the question of cducation and should be

1ocouneries
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consulted while we arc in Ghana., I fell thal we

shalll recelive
the utmost cooperalion rom both Mr, Gilbcert end Mr
L

i letlis.,

The person in the Minleliy of Hducation moot closely cone
neeted to the Matlebboe Mothomatics o Miss Tuey Addy,  She has
taken part in the workshops in bolh Mrtobbe end Mombosa since the
beginning of the program, There she worked on the primary text-
books., She now holds o posilion with the minictzry of Fducation
as supcevicor of Lhe cwporinontal progrem usiang tho Fotebbe motorials
There aro 20 primary scbools in Accra in witheh theose metevrials are
being tricd., Apparently., cach ol these schools has three clagses
in cach pgrade level: they refer Lo these as three streams,  In
each of the schools, one strecam is using FEotebbo melerials while
the other tvo are using traditional materials., Yo prepare the

teachers in these 20 primary schools to handle the hntebbo materials,

speclial two weck swmmer institules have been held since the begin-
ning of the program, To these institutes come the 20 head tcachers
in theco schools who themselves will bo teaching =oms grade lovel
and 20 teachers, new coch year, who will dintroduce the next grade
level,  In this way, the heod tencher gets an overview of Lhe whole
program and is ¢blc Lo help the new tecchey going to the nrogran
cach ycar, Tne nevw tcochoer also bas Lhis two week exposurce which

usually is not quite adeguate too hznch the wholoe scmester's work.

ra

The oniy obther use being made of Entebbe moterials is in
Tour of 82 tcacher training colleges. Uniowtunatcely, there are
no Ghanaians teaching in these training colleges who are preparcd
to teach the future elementary school tcachers Entebbe mathematics.
They erce relying entirely on American Peace Corps workers., So Tar,
they arce only able to have cnough to teach one class in each of
the four teacher training colleges.  There are also approximatcely
nine sccondary schools using the Entebbe secondary materials on
one stream of pup;?c cach, These 'ocondary schools arc now going
to graduatc thorr first class.and the Minisetry is awalting ecagerly
to sce how these students do in compur¢uonu with the other students
on their final oxam;natnonu. ‘

Lucy Addy reports the program has been very successful at
The rpenteay school level, They apparently bh=are recently
Jn%uLtuLod a new program in which the primary school runs for
elght ye~rs Tollowed by eithcr four or five ycars of sccondary
school. The last {two ycars of primary schoel arc called middle
school, They are usibhg Lhe primery 1 - 6 matdérials of Entebbe
mathematics for &ll eight years sprea wding out the material, The
pupils who heve taken kntebbe primary malhematics and thasa nob
taking it were given a test last year and thosce in the Entebbe pro-
gram did significantly bettesr. fThey claimed that the test was over
matericl that both programs covered., This has convinced the
Ministry thet they should t1y to cxpand the Fnlebbo program. 1
asked lacy Addy if she would be willing to give Bob Dilworih's test

K\






{trainced in humanities compared to those in the sciences. There-
fore, he Teels thal the progrem Lo dmprove thoe teaching of
mathematics chould continue to hovoe hish priloricy in thelir faturoe
planning. He reported that 20 per cont of" the nationsl budget
now gocs to pro-university oducation and an additional Y pcr cent
for the wuniversity. He 1o *n favor o using the Entebboe primary
materials once they are adaploed to Gnana,  Thoe situation ot the
sccondaery lovel is nol so cleocy since Lhe Joint Scehool Projoect
(JsP), which is an edapistion of Irilish moteriel, has widospread

support frow Lhe Britich expatristes now teeening in Ghana, £
I mentioned ecarlier, these peonle make up the mejority of the
sceondary school matnomoitics toeochers in tho counvry., Al present

there are six schools using Lhe JS12 and nine using the kntebbe
sccondary materials,  People have beon sproading various rumors
abou[ these materials, Appsrently, it is belicved that the JSP
materials approach methematics from an applicd point of view
arriving at the abstract later wherce as the Entebbe natérials begin
with the abslrect and oo not have too many epplicalienar —Some
pcople claim thal the J Jik mabo:ualn are mercly @ scrics of recipes
vith no explaiations; in othéy W WA we cn Tl 8 CooRu0O0R
course., Mr. Mills gove mo LH2 ne ”3‘01"“0ME GTER people 1T
volved in preparation of the JSP mafcriaW These are people mostly
located atl the UHLVO“”!LJ ol Ghana in Lecon. They arce Dr. Hartley,
Mr. Mitchell Morce, My, Reynor. Apparc nLJ v, those involved in the

BRI

JSP were making very little eflfort to train Ghanaian teachers to
usce tne materials, Mr, Mills finally persusdoed them to hold a two
week institute Tor sccondary teachers., This institule begoan during

the Tirst week of Seplember and was held al the University of

Ghane in Legon Just a fow pulldings away from the Entebbe institute,
Miss Harborn lectured in this institute, I intended to visit them
later during the sccond wech to discuss thelr program and perhans
gelt some of thelr written materials to study. Unforlunately, T
came dovin with malariz on Wednesday of that weck, and 1 was unable
to meke these contacls. 1 would suggest that our commitlee visit
with sowe of these pcople and sce to whal extent cooperation
belween different groups can be arrangead.

Mr. Secrvice Adoo, the deputy chief education officer in
cowrlEe o researcn and auvenuvpwene came to the Losuvitute to
deliver the closing spoech, He was alsgo very enthusizstic about
the bntebbe primary matcerials., However, he did not give me any
information to supplement thal which T already learncd Trom others.

Miss Decanza Downs, a Peace Corps worker vino is teaching at
the Vinneba Teacher Training College assisted in the {eaching of
the institute in which 1 lectured. She reported to me that the
young girls and boys going into leaching scem lo enjoy the Eatcebbe
materials taught to them at the Teacher Training Collcege. She is
apparcently having 2 groat deal of Lroublo Ohbclnln’ ioxbbon”v Tor
her classaq, Sn" ! 10 etudents in her ¢lass and she only has
50 textbooks. Apparently, asubstantialsepply of Lhese lexibooks
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s availablo in Ghana, bul lucy Addy keeps them in her closetl

and docs nol dictribute them Lo the training colloepges where thoy
are nceded. T oacshed Taey cboul thias and ._}1\ revorted that these
textbooks e no longer being supnlicd Droe by EDC and sho wishes
to keep a supnly of thanm at her dispossd,  Apparonlly, thoe
Ministr; off Idvecvion cannot alTord Lo buy the toxlbools &b the
commoerciel prices ashed by SRA who is distributing Lhe books in
Africa., 1T received the same complaini ebout textbooks from the
head tog F'trs vho abuended the institote,  They claim thot their
students hove boeon using the sane teslboors for as nany as fHve
yoears now and that they arc almost complelely worn oul, but thot
the Mindictery is not supplyving them with new copics of the books,
Avparcntly, these books cve selling for approximetoely 31,50 cach,
Miss Addy reports that the Minislyry cuznnol alfford more thon about
50¢ Tor ewch book, so they arce unable to rapleniéh their supply.

There are epparcntly two pcople connceted with the Ministry
of Education new with whom we should make some contect. Onc is
Mr, Poter Villiams Lrom Dritian who is working with the Ministry
in teying to develon the ISP materials. Another is Me. Sleve
Moming vho is from EDC and i« working on the clemontary scichce
progran in the Ministry. Thoy mignt be able Lo give some inter-
esting sidelights about the dovoLopmnuL ol these progranms,

I met with the head teachers who avtended the institute and
asked thewm their impressions of the progzrens, Thoy report vhatl
the students liked the courscs and are lecarning math much better.
The teachers enjoy teaching the material but find that 1t takes
too much time to prepare. They apparently do not have any prepared
apparatus or materials for the coursce and have to preparc covery-
thing themselves. They find thtmiﬁg_tndchcrs cannot use the
teacher's guldes without some preparalion such as uk,w inetitutes
which are regularly held. They are worricd bBécaunse the Ministry
has not indicated to them that the children who wﬂl complete the
Tirst six years of primary school in the Entebbe program will
continue to be in special classcs in the next two years of middle
school, Thesce pupils will only have completed aboul five yecars
of the six year Entebbe program and they plan to do the last ycar
in the middle school., However, if 1hc¢n students are scattercd
around through various niLau.e 00015 thgb arc not participating
in thc program, the experiment WLWJ have béen invain, I alrcady
nentioned their complaint about the necd for replaceérmmnt textbooks
for those that have been worn out by many years of usc. They are
also worricd that some of the teachers who have been lraincd ta
teach the Fntebbe materials find that the additional work of pre-
paring materials is too hard Tor them and they request a transfer,
This leaves ue with nobody to teach these materials., Some teachers
are tranct “Jﬂd due to promotion or to olher rcasons. They feel
that once a teachcer is trained, there should bce some commitment that
she will siay on the job and contan~ this experiment, They cven
feel thoet the teachor should gol soma bonusg Tor tho cxira work they
do in this new progran. They report that there is a great deal
of pressure Trom other schools that are not in the progranm to get
into the progr“n since they have hecard of the success ol the

Jd4
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the level of formal training is lover, by between once end two
degrees,

io interesting Lo spaeulate on the vicew of the world
which wight develop in the Afvican, whoen fox thoe most part the
expatriates with whom ho deols are peonle of comowhoal lower to
markcedly lowcr intelligence,  The ACricon will nover use a first-
retoe Ancricon busincesamnen, or govoernment of Ticial or British
sccecondary Loeoachor,  bPut, covoryone ho soces will heve mony nore
degroeas Thoen the Afric"n. Whet dwpression will he Torm of the
witite mer's abidilic:

IL
£

W Joneuose Probloms
To dispesce of tho casy part of the problem first, all

sccondary cducelion 1e in English., The difliicully is only how

to get to this happy slate from a great variety of native languages

and with e large wajoeily of primary students notl going on to

scecondary school,

e
1

The solulions Lo the preincey languacce problen differ greatly
from countyry Lo countyy. Yrom the standpoine of moelbhonsiicen
educalion, the heppiest solutlion is in Tanrzenia, where 90% of all
elementary school children speak Swahili, all elementery instruction
is dn Swaehili, and the full transilion is made only by the 1055 viho
ro to sncondaTy school, The next cleancet solulionis in thﬂopi&}
which has taken the same appraoch bul on o more Lenucus base, since
only 103 of the population speak Amharic, the Janguage usced,  The
multiplicity ol native languages couploed with the iacl of" any
dominant once bhas ceusced the other threc countrics to adopt a gradual
transition 1o Fnglish ags primary school policy. This policy is the
eff'ect of deliboerate decision in Ghana, and is appdxgnbly satislac~
tory to evcer yboay; it ds coupled to what scomes Lo us a deliberale
lack of decision in Xenya (a.v.).

The Bnglish of the sccondery mathematics teachers we saw

vas perifectly adcequate Lo their job, with the expatriales, of
LOUrse, In many cases natlive :ponh(1¥. Howaever, the same cannot

be szid of tho primacy teachers,  Many of thesc actually tried to
evade lectoring while we were Lnere, or dropped into the vernacular,
The methematics WQSSOMS were undformly used as English lesoons aos

well, ‘he contrast betwean the heppy end comfortable Swahili-or
Amharic-languesa Loacher and the many nervoeus Inglish-using teachoers
in the other countrlies wes quite startling However, 11 we mg

anticipate a 1little, the latvter also Socm~u to get very good mathoe-
matics work from thaiy students.

5.

. The Tirst thing Lo say eboul the elementorcy program is that
the currcicelton 34U 1o roplacing is OLU ¢uah-mgcd cven in its home
country, and irrclevant to thce African situation. ﬂno most common
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{that a further stape of development which took as itls speciflic
goal an elementary school progream for- the student not going to
sccondary school might end up wilh o difTerent program in mathe-
malics, or at least in the relalion between mathematics and
olfier subjects.

our classvcooln visits in the primary school were undoubtedly
the most enjoyable purt of our trip. The high level of enthusiasm
on the part of the teachers and thoe students was striking. Indeod,
ve were roeminded off the best suburban schools in this country.
These chavacteristics  were moel in evidence in classes off Alwicans
tavebt by Africans, In classes which were prodominantly Tndian
“and taughl by Indians, this was less evident, and -in pearticular
“thoe Afwican child in such @ situoation often scemed at a disadvantage.

6. Sccondary

Unlike the conparvatively einple situstion we found for the
elementary program, the on-site cvealuation of the Entebbe sccond-
ary program is move complicated, ‘here are competing materials
from Britain, there arc anti-Amcrican cmotions, there arce anti-
British cmotions, and we found nothing likce o unanimous opinion on
the sceone, :

We must Tirst distinguish between the {carlicr) lntebbe
five-ycar program and the (later) four-ycar program. We did not
sec any classes using the {ive-ycar scquence. 1In Fasl Africa thls
sequence does not it their school paticrn, and so is not uscd.
Hence, the five-year version has had an efTect on opinions concerr-
ing the Fatebbe program both in Bast Africa 2ad West ATFica., We
will leave discussion of the actual mathematics contents of the
volumces to the special consultaents. However, we found nobody in
Africa who had a good word to say for thoe geometry. TIn addition,

in Fasl Airica, the fact thet the five-ycar scrics was even pro-
parcd intially gave the Fast Africans the impression that nobody
was listening to them. We were told also at one school in Ghana
that the five-ycar program wasn't being used in West Africa either,
" because the patiern was to use the fifth ycar to preparc for the
exains,  Thig school was us.iny Lne foul-Yycar propidmn.

In our obscrvation, the four-ycar program was perfectly
successiul with properly preparced teachers. There is no question
that, with the right tcachers, it is o much more satizfactory pro-
gram than the traditional motcerial it replaced., A great deal of
the teaching of sccondary mathematics, 25 we have sald, is by
British expatriate tcachors. For the most part they arce against
the Fntebbe material. Therelfore, in those places where they have
the power to determine the outcome, the Fntebbe program is not going .
to succeed. However, very many of them are not competent to teach

the program, even if they were for it. 1n ordor to discuss tho
elfectivencss of the kEntebbe meoterial, therefore, once must distine
<.

Y

J
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guish the countlries in which Dritisch teachers have clfective
control from those jin which Cthey do not,

In Kenyo and Ugandea we are cerlbain, as a conscquenca of
the above discussion, uhut ihe Entebbe progrom is nol going to
go. It ia irmpoviant Lo notice, howevaer, that, even hoere, native-
trainoed teachers who are trained specilically Lfor bCC%)nchPJ T
Teaching can teach it effectively. For cxawple, the training of
sccecondary lozchors ol both Kenya Scicncoe Tenchnrs College and at
the Unlvoluiiy College in Nairobi would cenable lhom to teach the
best availeble kind of secondary mathematics progran,  There is,
therefore, some poinl in kecping Fntebbe sccecondarcy malhematics
going in a fow appropriastely chosen schools in Kenya with native
socowdwry teachers or expatriate secondary lcachers other than

Brdtich wntil a larger corps of native sccondary teachers has be-
comnc available.

In Tanvania, Chana and Ethiopia, the situations are
different, In Tanzania, the lntcebbe material will be widely
touchtl, and cooexist with i} Pritish expotltriaote EASMP,  What
will happen ultimato!v. e onnnul say, but the Fntobbe sceoncary
program is clearly a success. In Ithiopie the local adaptation,
preparcd for reasons discusscd in the Ethiopian scction, is now
the basic curriculum 'Uld. ig going well, The situvation in Ghana
is complicated by the fact thalt cach sccondary school can determine
ite owm courses. There arce, howcv§', cnoush sccondary schools
using the Fnltebbe material and enougn Non- b'lbL 1 secondary school
teachers to make us feel surce that the program will survive there
also.

Vle have mentioned the existence also ol British prepared
materials. There are two versilons of thesc, the West African
Joint School Program, which we will call ISP, and the ¥ast African
School Mathematics Program, or EASHP'. Eoth of these are modifli-
cationg by mosetly local mathematicians of the British Southhamptom
Mathematics Program. The first thing to say is thatl both tinec
Entebbe and the British programs arc bcitor thin the traditional
courses thatl they arce replacing., We had ncre opportunity to
avert sz and Jigcuss BASYP than JS8P, and so will zewnrnl most fully
about it in conmparison with the Entebbe, Iike the original OSMP,
BASMP was writlen mostly by good schoolmasters with the strengths
and wcahnss%c that would result. AlL the authors of JSP and BASHP
are British. The material is in somo places too light, and takes
up many lopics for no olher purpose than crecam-skimming. The .
principzl weckness, however, is that it is very difficult lo go
deeply into a topic when the mathomatical CODLCHL requires it.

Many topics in school mathcnatics can be explained and Lavghu best
by finding & proper level of abstraction »ﬂﬂ cxplaining material

at that ]ovc“. Thise docs nol occur in BASHD, though deOH;h“u!CﬁllJ,

this is not as true of the original SHP, On the good side, we
notce that much off BMASKP isg u~l1ruLxull reitten, and looks guite
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teachable,

It ig ovr dimpression that JSP is less well done than
EASHP, and is at a somewhal lower level of mathematical content,
though from the educavional hﬁsfory of’ the two sides of the
continent, onc might oxpect the roverse,

Who+cvor we were, wve thoueht that the students were ready
for good material, T1 somalimes killed vs to have to walch very
able studondts tauant by vwninspired teachoers without a thorough
command of the material.,  Whenoever we found good teachers, we saw.
as pood sccondary classes as we have cver ceen. Ve fcel there is
no problen whatover of thie students Leling able to handle essen.
tially any contemporary cuericulwn,

7. The Interface Betwecen Iilementary and Sucondary School

- Mathematics T

It has been almost universally the case that when secondaxy

school and clenontary school prograns were prepeced al about the
same lime, and the elamontery sclool progroms woere widoely adoptled,
then IanLb bly the “ocondaxy schiool programs became too o?onﬂnL :y
It scems obvious thal widespircad adoption of Enlebbe elementary
schooll prograns will have the same ofTect in Africo.  Indecd, we
heard comments that the first ycar of Entchbe cgondafy dlleQJ
containg material that some of the elementary school students are
receiving now. In scven to ten ycers, the Pnuobbc program will
have to be reviscd upuard. lnpyngn, however, onc debOT in the
situation which will tend to slow Thic _'b"?’ES"CC‘o.J,“ wid that is the
language problen, Perhaps fLD“thJOJ, in Ehiglish; ir the Tirst
year ol sccondary, of material tought in another language in primary

time not anlr“ly vasted,.

8. Teacher Training

We will discuss the problems of iraining clementary tcachcrs
first., In general, onc inds three basic patterns for the eclemen-
tnxy tcachcr. There are a number of teachers whose background con-
blbus vl prlinary school ond two years of specisar viaining i'ur teach-
ing. It is the policy of most countries no longer to prepare this
type of teacher bul, particularly in the uPucounLry regions, there
are quitc & numbcer of them in teaching. The two types ilhat are
being prepared will have two ycars of sccondary school followed by
two ycars of teacher training, or fTour ycuars of sccondary school
followed by wo yrars of teacher traiaing.

In general, the trend has been Lo establish a great number
of quite small teacher training institutes, widcely spread over
the countrics., Thus in Kenya thLJL are prescnt1y ho 1T4's in
Ugande, ?5, and in Ghane 2. Onz conscquence o the large numbor
ol' separate Institutes 1o lhatl thoy cen scarcely afford specialists,
and in gcﬂoza] have no "“departments" providing opportunitics for

A
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discussion, wvoocoreh in mothematicel education, cte.  The
MlﬂLS(JiCt are oll avoare of the problem, ond o1l would like to
change. 1In Kenya, Tor exaaple, they are planming Lo drop back to
sixleen Javger Institules, and in Ugande to only fTour! Yowr
political reeoccenas, 36 scems doubtlul {hot Chone can roduce its
very locpe nusbovs deoediclely, Uhe Poodlditics ot TRI's dn general
do not scom good,  Librovics are small, ond thore is a preat deal
of dmprovisation of cmacquonml matoriale,

It ds hevd Tor us Lo meke an evaluation of the quality of
the T s thatl produce ondy primary leachoers, since woe visited
only onc that was in sceosion.  The rest of our knowledge is hercsay,
or ¢iuranolution Trom Inatitotes thal also prepoarve some ccecondary
Leachers.  From our very Limited knowledge, 11 would eppear that
the Institutes have wore off {he characleristics off the old American
normal school than off modern Anerican colleges Lhatl cuphasize
teacher training.

The teocher treaining tulors (L.e. Tacully), even in the
strongest institutes, have morce of the characleristics of 'ocondary
teachers who have becen upgraded than of colLegn o university
faculty. Tne tutors are primerily cxpateictos, and we found very
many Indiang,

Onc ol Lhe problems with short-term cxpatriates in the 1TTi's
is that they come with unrealistic cxpectations as to the level of
students they will be teaching, expecting to deal with university

Treshmen rather than secondary school students. By the time they
havo adjusted to the real situation, it mey be tine to go home,

Begsides the tendency to consolidate, ihc; scens to be, at
leasgt in the 1 W:n|ﬂtnlou, &, TOLOUDILLOD of Lho nced Lo upgrade
the tralnlng of" the primary teachoer, There is universal agrcement
that the primary school toacher should be trainced to teach the new
mathematics programs, for example.

Are the primary 17T students prepared to teach the Entebbe

mat rial when they graduate? We believe that the answer is

ertainly "yes" for those students who have used the Fitebbe
”“q"L Conrepls™, which was deciznad Sor the purnnse, This would
include, according to our informants, all ncw primary teachers in’
Ethiopia, but Lcﬂohcvu from only Tour of the colleges in Ghana,
We Tound mzny quite able students atlending the T1I's, Tor want
of othcr opportunitics for higher cducation, or Tor an assured
routce to advancced work which evades the university examinations,
Our impression is that, for current graduates, not much additinnal
assistance will be rcqqucd to enable them to begin the Entcebbe
pregran,

The "Basic Conceptls of Mathematics".texl scems to be quite
successful, Wo heerd no ¢riticTems f!Q” Ny UsCIH, cven in




dall

Uganda, and we found that it is widely uvsed as o supplementory
book or reflerence book in schoeols which do not usce it as the toxt,
We feel that, to judge by the customer's reaction, this was one of
the most svccensiul of the Matebboe products, i
At Tirat sight, one Tormse the impression that the Afvican
primary lescher recceives morve training in methoratics than his
counterpart in this countrey. It is cerleinly troe thaet the emount
of maethenatics teught in wne pelimary TS dn ATwdica is noticcably
more ‘thon the leadilional winiwa din the Unitoed Stetes which we

have beon Tighting for so long, The Aifficully with the computation,
however, is the differonce of bockground in sccondary school mathe-
matics givoen the prinaey teachers beflore thoy get to the Inetitute
or the college., Amcricans have had a mininun of ten yeave off
mathemetics belore beginning, advanced training, and so the total
mathemetics will perhaps only be cqualled by a 7(-2-2 primory
“program and excceded only by 7-4-2. However, most of the latter
probahly become teachers of the firsl two years of sccondayy mathe.
maiicsa,

In general, the opportunitics for furthder cducation for

the primarv teacher are less in Africa thon thcey arce in this
country. ‘Yhe pattern of special ‘ummor cf-hoofl. prograus, of
special master's degrees for teachers, of NSE Institules, is pre-
sent in Africa only in a mosat Iud¢MLMLd1y way., After all, the
primary tecacher docsn't cven have a bochelor's degeee, With the
exception of a speclilal -progran al Dar-ce-Salzam Teacher Training
nstitute, we saw no syste HcilC activilies designed to take able
pcople al onc level and upgrade them to a higher level. Individ-
uals desiring such upgreding typically do it by self-study and pre-
senting themselves for the examinations. However, in all countries,
we saw evidence of a groat deal of work te prenarce tceachers
specifically for thc Fntebbe program, We will return to this a
later scction.

In discussing the training of the uocondany teacher, we
must differentiale between teachers for the first two years and
teachers for the upper sccondary. Many of the mathematics tecachers
for the Tirst two years ave now Africans, somethineg thet is 2hill
rather rave ot nigher levels, Tho teachers for the first two
years arc lraincd at a few sclcceted 1 's in cach country. 'he
lower sccondary teacher will havz completed four years of sccondary
school, and had perhaps three years of further work in the T,

He will have had work in ceveral fields, including profcssional
education courscs The upper level sacondary mathematics teacher
will havce gone Lo a university cochgc and received a bachclov'
degraee.

- The curriculum for the uvpper-level tecacher is patterned
alter thc Lvadutlonal Britich uwndergradvate prozram, Therce will
be a greal caphasis on mochanics, ordinary and parcital difTerential
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equations, complex variables, and concertce algebra. There will
be rather few coursces designed specifically Lo cover the content
of’ secondary school mathematics al a hipgher level, Desides the
universitly, cach country has only onc ox two TWl's which train
sceondary teachers, and we judge theso to boe of rather good
quality. Tho curriculum in thoeoo, althouveh novhere near as deep
as in the uwniversitics, has more in common with the Amcrlcan idea
of training Lhe teachers specifically Tor bis job. “he sort of
programs thol we found at Xenyastta College (vuge 11 of Kenye
report) and at Xenye Scicnca Teachers Institute appear Lo be
typicai Tor the two levels of sccondery teachors,

The number ol people being trained for secondary teaching
is small in each countay. Once musl remember that these are small
countrics, that only &« fraction of the eze group gocs to sccondary
school, so thal there are few sccondery schools to staff, I
atltained, an annuel production of 50 secondery mathematics teachers
makes a substantial dmpact.

One can ask again, are the teachers who are beling vrevarcd
reody to teach Fntebba material?  Our belicef ig that the answer
“is yeo, al the level for which the tcocehers hoeve been trained. .
The wniversity graduates willl have had much morce total mathematics,
of & morce odrunced lovel, than many of our sccondavy teachoers,
The graduetes of Kenya Scicnce Tcachers Collepe, for exoemnle, who
arc full sccondary teachers, arce preparcd to teach any progran eny-
onc has yot devised., The graduates or institules preparing teach-
ers for lhe Tirst two years, such as the Der-es-Salanm TTL, arc
clearly prepaced to teach the first two years of Fntebbe. In fact,
as part ol their cducation they are likecly to have done comparative
work on the Fntebbe, EASMP, and the traditional mathcemeatics
materials, : - '

The great difficully, therefore, in secondary teaching of
mathematics, including Entebbe, is not the training of the tleacher,
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 povernment staffing policy, some by the shortncss of
expatriate teaching contracts, and some by such extreordinary
factors as the cxpulsion of the Peace Corps from Tanzania. The
other major aspect to instability is the rapid promotion of people
with rcal training to administrative posts., For example, in
Tanzania, of the eleven African university graduates in mathenatics
in the entire countey, all of whom were sccondary tlcachers at one:
time, scven of them are now hecadmasters and two are in the Ministry.
The net cffcet of this instability is that the relatively permanent
sccondary mathematics <tleachers are for the most part Indians:
These are nol always active exvonents of curriculum change in
mathematics.

Many of the fealtures of in-serxvice training w. comacented
on for the eclemzntary teacher apply also to the sccondary. However,

! N
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the small number of teacheis involved mokes 1€ possible to
assenble all the sccondery teachers dnvolved in @ particulor
program in one ])1'>c" for « highly valuablce period of specialized
discussion, Such gathorings have boeoen financad both by ALD and by
the countyios thenselves, Ve will voturn to this in a latoer
seclion,

9. Uni \l".l sitics

'ne university methematics dopartments offer, in general,
severeal. choices of curricula. There is typically a classical
purce wmathenstics cuarriculun, o very uTwsnLcal applicd mathematlcs
curriculun in the Britich t3:dutnon and & teachoer training
curriculun, There are also the beg 1nn1n"v of work in computing,
and some musings about modern n}ﬂwcd mathenatics,  In the
individual curricula, the lovel ol course vork appears 1o be quite
high, The students, of course, are highly sclected, having
paessed through two Tilters.  Yhe ability of the sludents may com-
pensate Tor coertain Limitations of the staflf. The faculities arc
almost all expalyicio, somclimos Tron a surprisingly large var.cety
of countics, thoush ATyicons aco bepinning to anponse, In {“f‘111~3"501 5
the Taculities remind us morce of the dop"vwﬁnb of mathematics in
Western X Statce Collcgc than of the faculty ol a MdJOM university,
wvhich comoes closer to beling thelilr dovel of responsibility. Teach.-
ing loads arc notv excessive. | There secns to be very little ,
intercst in research, not that we feel that this is nhecessary. The
faculitics scem to take their teaching quite seriously, but, by
and Jlarge, the attraction of the standard of living that is
possible Tor an cxpatriate on contract scems Lo be a morce compell.
ing rcason fox chnL in the countzy than the desire to tecach these
particular students., The mathematics departments also have a
service load Tor enginecring and the scicnces. These arce accommo-
dated uvsually in special courses while the mathamaulo" majors are
in separate courses gencerally restricted to themsclves

The interest of the Tacultics in curriculum reform is an
individual matter. Such interest is not required and presumably .
not considered in Lnn appointment. When it comes to the Fntebbe
pocgran in particular, Uh: goooter mathematical “riining ol the
faculty, even if Bratrsh, makes them better able to sce what
Entebbe is trying lto do, and to appreciate it more than is upr0411y
the casc with the British expatriate secondary tcacher.

The Institute for Education in some countries 1s attached
to the Minisiry, and others'to the University. The Institute has
the primary responsidility in these countrics Tor development,
adaptation and propagation of curricular materials., Its ease of
work depends on political influences. The Institutes appear to
function best i attachad Lo the university, since in this position
the Mstitutes have direct access to all levels of the Minisivy,
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without conceryn over intra-linistry protocol, Il is loss
important for them to have direcl ccceeas Lo vavious levels off
the university, and vresuasbly such access o covier in any casc,

. With the possibla excontion of Upandn, thoe Incstitutes of!
i) t R
Bducation are Lrying to dnnrove and moderid;oe cducation in their
.

countrics. They think well of the Entebbo program end do what
they con Lo push it. :

The mathonaticol stells of the Institutes are composed of
the TEWEA giroup, morc AT rLcan than one would think, and expatria
They appceared to us at level with cducation sch(mﬂ‘ifxcuiij in
many Anericaen uaivers |Lnou. I, howover, & mombor of the stall in
- judged to have a personal financial interest in some aspect ol
curriculun reform, he possibly finds h.u_m..,a,.l.f. inoa diflieult
position.

oA

There is no definite pattern to answoring iho question
vhether the mathematics department in the uwniversily end the
mathematiciang in the Institute of Mducation taJ\ to cach other,
This will vary from counlry Lo country with thoe personalitics of
the individuals involved., 7he situantion here is thevaelore very
much Like the situation in the United Stotes witlh the possible
slipht difference that the relative technical strength of the
pecople in the Institule for kducalion is likely to Lc greater,

gide from sccondory teaching, vhat cen & mothematics
praduate do? A very fow arc able to leave the country and go to
graduate school. Yor thesce, the probable goal is universily

teaching, cither in the home country or in another Alrican country.

There arce cssentially no opportuniticn as mathematicians in
industry, elthough this may come later. Yhe best road to a goal
of a position in the Ministry of Fducation scems to be through
secondary leaching. o

10, Examinations

To the American obcs erver , the examinations system used
oiicoushout Tormerly Brioisu Acrlicae has obvious delfects, The
entire future of a student is determined by three examinations;
there are no alternate routes Lo the university or carcers demand-
ing cducation cxcept through the examinations; although enough
good people arc provided for the neceds of the countrics, not every
one is daveloped to the full of his potenticl., ALl this bothers
Africans much-lcss than it bothered w.., In addition, there is
esscentially no wey to eliminate students for academic reasons,
between exaninations. They ‘arc allowed Lo progress from gradce to
erade essentially no matter how poorly they arce doing. This is
true even in the 117 's where there is 1ittle incentive to become

good in the day-lo-dsy vork of preporing to bacome & teacher,  After

LeH .
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all, a tcaching Jjob is wailing for you rcegardless ol ycur
performance in the 107, Also, the necessity to meelt common out--
side examinalions stifloes un11l~ﬂ6&]e expoerinentation in the
schools, Only a large cnourh (yprrlunnt Lo bhave dils own exami-
nations can hope to moke raoal chevgrn, A wdnor sidelicht off this
is thal teoclhcrs will covoelime have Al{Mceulily Lo got students Lo
pay attention to o }rrﬂtirﬂiLnl'})Tk* senltation that ie nol pert of
the cexamination ny1l'b| .

Therc 18 one other dmportent polint roloved to testing,
In the course of cuericulum vork on Kntebboe moethonatics, the
Alvicens thomselves heve had the opporutnity oi presicipating in
the planing and the writing of oxpnrim“ntuW waterialts,  They
have, however, not particiapled in the cxporinantael teoting,
evaluntion and consecquent reweiting of theooe materials, and this
should be a nccessary poart of the experience. It WOULU scoem hilehe
ly zopropriate to combine {his cxperience of experimental tesling
and cvelvation of curyiculun metoriols with Lhe deveolopment ol the
Af'ricons! owun talents in making oul exoeminovions., Ve wera ploeased
to discovoer thaet an Mast ATeicon Examinotion Council ds beingg
cobobliched with ALD csnict-nce,  Perhops sone oueh ondocpoed viow
of this function can be incorporated into the initial deaoign,
There is, of course, & natural American relvetance Lo help Lo
propogate an O)J'”llP( tiong systoen which is =0 Toreign to our naturald
instincets.,  The situntion in Africa, however, s that any etitempt
to get rid of the system would be quite premcture, 16 is therceflore
excellent strategy to help them improve it and makce it it betvter
their owm situatlion., We should join them becuase, al this point,
we can't lick them, : :

11, Ministrics

The first thing lo be said about the Ministrics of
Education is that the qualiity of the people at the higher levels
is excecllent, more comparable to better American industrial
management than to the usual persons in education. In addition,
they have had Time to think aboutl the problcm of education in their
covntry, and have thought decridy, without a to'(Olvpcd conclusions,
They all are awarce of the importance of c:(‘mm[ jon in the develop-
ment of their countrics, and kuow the local necds, Tney are also
surprisingly well informed about mathematics curriculum reform,
and have great interest in it. On sccond thouhgl, this perhaps
not quite so surprising; a fair pumboer of people in the Ministrices
have comc up through mothematics. There scem to be two kinds of
reasons behind uuch piOmOblOﬂq' We werce told by onc non-nathe-
matician that they have "been trained to think." Also, the ones
in high positions have all beon involved in the Fntcbbo cxperinent,
and the knowledge and statlus gained from this sccem to have becen
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important in their elevation,

ALl the Ministecies sullcr Trom shortages of funds., They
are all Lrying to svrpplemant their countrics!' wesources from
oubeide agencics, ovever, we found a generel inexpoevicence in the
arl of proposal wriling, which we belicve hampoers their oflorts,
We hope that American apencices considering ATricon proposals
conpetitively will mahe allowsnce for this incxpericence.  Ue
belicve 10 1s o real hondicap,

Tt appears to us Trom our discussions that cooperation
between countrias, excoplt on very specialirzed problems, is
virtuelly dimpoassible, s on exemple, Kenya, Tanzania and Uganda
have @11 swithched to the metric system on the same day (soon
after our visit)., Yot il turnced out to be dmpossible to avrenge
Tor cooperalive development end printing of informetion booklets
for the schools of the countrics, despite the Tact thal everyone
involved sowr the necessity.  Abparently the political forces Tor
nationslistic effort ¢re too great to be overcome by the Ministries
of" Pducation,

12, Propzgation Through the Schoois

~ Vhat we mean by propagation of the materials is a good deal
more than. the mere usce of the Entebbe material itself in the schools.,
Ve include the translations of the material and the voriouvs national
adaptations, Tor exemple. Ve also _consider the influence of the
mtehbe melerials on other mathematics texXts. For éxemple, it
scems Lo us doubtful that BASHY and JSP would have been carvriced out
if it hed not becn Tor the }‘TULCbb(‘I)J'C){’Y‘Jm, e

Ve will summarize the current status of propogation
country by country.

Jithiopia

1. The P-1 commentary is being translated into Amharic. Next

v, all Pe1's will be waire the Fnrebbe materio?, ond the

-

adopltion will proceed at one year per ycar theratter.

2. At the sccondary level, this yecar wll grades 7, 9, and 10
are using the Entebbe material. Nexl ycar it will be grades 7
through 11, Grade 9 is using C-1 and gradz> 7 is using an
adaptation from P-/l and P-5.

3. Plans arce to push Torvard Tor universal use in all
primerics, but il is expeclted that the P-1 - P-6 sequence will
take cight years to comnplote comfortably.

I, There is & nocesacrey slowdown in the secondery school,
owing to thce change Trom Ambaric lo English, .
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Tanzania

1. The Tirst two ycars of the parimary in all schools usc
the Entebbe material with the teacher's puide translated into
Swohili., Translations of the remainder arce under way, with
scparalely minoralterations, '

2. Yhourh the pattcern is not universal, sccondary schools
arc not apl to have @11 Lhree of o couwareial arithmetic, an
BASHD class and an ]dgrtgelﬁ,c: clonn, Thoese are apl Lo be used as
tracks in the Americoen sense, with the Entebbe boing the highest
track.

Kenya
1. ‘'he Entebbe primary program is used in 25 cut of 3,000
schools, with grades 1 and 2 using a local modification, and 3
and I using th original FEntebbe material, The adeptation of
P-3 dis in the process of publication, No dmuediale large increase
in veacoe sccws 1ilely,

2. Scven of lhe 500 sccondaiy schools are using the C-L
book in the first year of secondary. The number will drop next
year,

Ugenda,

An adeptation of a Vest Africen adeptation of Frtcbbe, by
a mon naned Okello, is used in grades 1 through 3. They say ilhere
will be no more., Many schools are using the revision of Highuay
Mathematlics in grades 1 through O, a revision prepared presumably
under the leuWLn off the Entcebbe compelition. There is no
direct usc of ¥ntebbe materials, and no prospecls thercof.

Ghana

1. Twenty elementary schools arc using Entebbe materials in
& total of M5 classcs,  Two volumes of a local ;Sa;i;t'Qu Lave
just appcarcd., Ti is the intention of the Ministry to usc these

adaptations as repidly and as widely as teacher training haermits,
v (W)

2. The sccondawy Intebbe is used in 9, and JSP in 20, of the
105 sccondary schools in the country. Both programs will
presuscbly hove wider vse, though the question is out of the hands
of' the Ministiy. :

In cvaluating the forces for pronagation, the first thing
to be said is that the Ministries went to Jmprove their programs
in all subjects. Howeover, in addition to Entebbe's developmont of
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Entevbe early primoery malerial,  They then pgo bacek Lo their
o districls and use this kaowledge o heldp the Jocal primary
teachers, In Yansayia, Tour dinctitotes Tow district supevintend-

ents have boen held.,  Bach off Lheco cvpacintoendents hos thon run
classces Tor primary Coachern in his own ccoce, Apoin, the
propagation cen be expected o contdoee s this woy,  Incidenially,
these efforts of primary proposation heve been done entirely at the
expense of the home countr o and would oonoi Lo be one off the

Teatures of the procont of telion nosl worth supporting.

The originol Focebboe Lextbooks vwore distributed Tree.,  With
the ;."L'on}rim", of Lhis Torm ol cvvporl, ond vith some of the
countrics in necd of Cronslations or rovisions, we are obviously in
a painfol transition.!

In TPansonia aod Lihilopic the primary books are being
printed in tens of tnou”wnm, at & tolel cogtl of what scoms at

Tirst sisht Lo bo en (_,.\“,.-;_f.l,u(,..;:.-.jl;\,v lareo shooa of Lhe total budget
Tor cducational matowicls I Kenyeae also laree mubers of coplc:
hove hoon nedintod, ot ooowine to oo techndces] bhlwmder, ot sveh o
hich coot Lhet 26wl bhoos .lo,»g; ine hotora tho bools arce all vsed,

i
I commection wilh Uhie L‘.U.‘-"L., one musl remen b 20 thal in vhese
countics the books ere uscd to shreds and tatters, in a way that
vie can havdly epprecicle in Averica, where, aCter all, we supply
a new viork nool caech year to the childrorn,

Many of lhe adepleions scem to vs to be clearly necessary,
Umw‘,.mHy, the teacher's guides need modification because the
glich is too Aifficult for wmany of the priw uy Leachers hast

Alrica regords the O.LJ{',.!.'J'C{:I_ kntebbe suudent o: o ‘l)lL(‘d

ralthcer too liberally with the cvllure of Wesl Africa, and belicve
more local scasoning s necoscery.  In coumv-n(‘s, such-as Tanzani
g

and Ithiopia, whore tecching in ]nnj;l.u shy i s begun ot the Jevel of
the sccondary school, simplifbcation of the lemgunoe, Tor the text
at lecast, becomes a necessity. However, we arce not quite sure Lhcat
all the Ld:w’f:tt'i ons have valid reacsons, over and above the desire
to have a n:xblrm\.'Uy produced book, In any case, tne adeptations
do notl sccom Lo be major chenges Trom the Fnlebbe point of view,

The Af'rvican scems to Teol the nkcd Tor making his pathenatics
concrete, and illustrating il with the vuse of actunl objects even
more than his Amcrican COUULOinJb. 1t 3w therelore not surprising
that we saw in every country e fairv amount {0 locally and
dndividually produccd gadgotry Lo help jnth bOLh primary and
sccondary mathematics educziion,  7The peoblen has been sufficizney
important, in fact, Tor some of the Feacce Corps people in Ethiopie
to produce = 'nCTOuU crts Guide to Mathomaticn,” vhich suceests

how pceople in the ijlagn“ can e some ol the Tow locally avellable
malerials to help wilh wathonetics cducation, 1t wovld be rgly

valuable 3T come coicbrea) cttontion c-ov'lr’, in Toet }w:: vaid Lo tho
problom of produceing phy =i Lo beri TS Toct Ty 1o be used in
I L] 1

— FE s ket
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Instead, we want to comment on the program and its operation as
seen on the trip.

Fivst, theroe is one (:]‘.i.'tﬁ.(:.’i s that we mel throvghout
ATrice, and thal scoms to us to be conpletely velid,  There ig no
question the'. the bool »d»,.u ibution has been very poor ly handl 2d.
Books are always arciving (1L<* wc*ll aTTer tho Lime of nced.  In

school afler school, the bt [}

‘ woula tall o us, or Lo the
Ministry roepresentative uucowpmnyiuv un, and complain that thoe
books had not aryvived. As noewrly as we could deiereine, this dg
a lonc-standing problem, and cannol be blowmed on eny delays in

L
the schools or in the Minicstrico, Ve can vadoratzand the diffbeuliies
c)f' printing and shipning which may be at the botbtom of this
;tuaflow but Lhe recult dg sivply unacceptable, I Llhe

d| Lo ’ULIU” sycstomnm could not performn, some olhor axranpgoements

J : >
nh0h1d have been made.  We ran into no other logietical problems,
butl this one has had disproportionately bad ceffects.

Vie wish to proceced nov bto raige some dcopor cducational
questions., Vo hestitete to call these questions "eriticisms”
without beinge cvrer of thelr validity thoen the Limdited scope of
our study b permitted, but they are certainly critical in
charactoer, :

One of these ia the question as to whethcer there should have
becn more invontigain>n oft the nature ol the "hOo!“ belore work
started., We suspeet, for exanple, that some of the difficultics of
language might in this woy have been prevoented, Pcrhap more
attention would have been given to supplying directlions for BTmple
teaching aids, Perhops some of the difficulties with the British
would havo boeen Torescen, and steps taken to dodge them.  The
difficultics with the Tuveuycmv program wight have been prevented.
We conjeceture a natural coxpectahion that thn extensive participation
of' Alricans in thoe projeet would lahe carce of such problems off
information, but nevertheless such problems remained.  The apparent
fact that mosl Afcicans involved were nol classroom teacchers, but
University, 71T, and Ministry personncl has a bearing on this.

This i1s quite diffcrent fron whaf has been done by such groups as
MGG din this country. hothor ¢ickt years ago ey 2307 oo™

.

personnel could have been found is, of coursce, most doubtful.

The Tact that there is such a larpe drop- out during and
at the end of the prumgry °chool may not have been sufficiontly
taken into account in the planning of the materials.” Ve have comn-
mented on this in Section 5, and will not repeat the discussion here.
This situeation is perhaps related to our concerns in the proevious
paregraph. Closcly allicd is another question we have already
asked, whether there was cnough attention given to pracical every-
day<4mlicwufms. RS
Ve fecl surcr of onge criticiom winich was loucnzd bricllty
in Section 10. ¢ we understand it, the 'principal job cech
summer was 1o preparc a new primary and & new sccondary book,.
and there was cu“ontlaWIy no manpower for revieion of praviously
prepared materials. The very plausible ground for this, that the

\
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materials werce so much better than what was being taught belore
that the pressure for further material was irresistible, rcinforces
the immediate political os well as pedagogic priority Tor new
writing ovoer rovision., . In our op:nlou, noevertheless, only

quite Linited view of 'Lh > vurposes off Lhe projoeet will prederve
this decigion from boing adjudged a major mistakde, XL the main
aim ol the project was indeed mercely to turn out rapidly &a scries
of books batlor suited for the Alricen echools than the existing
onces, then the need Tor conteolled classroom Lryout, evaluation,
and subocguent rewriting of the materiels is not so important. Tt
is true that, with cevision, the books would have been better, and
posnidly many of the locsld adaptations would not have been under-
taken, bul a decision to Torge ahead without looking back cannot
really be questioned on the basis of such comparatively minor
uncasiness,

Tn the broader view, however, the major goal of the project
was really to provide s CO“U‘OLO cxperience for Africans in the
design and exccution of a new currviculuwn,  From this viewpoint,
the omission of the revision process has been bad., A terndency of
insufficiently trained cducatove cveryvhaore is to regord the
printed book as inviolable. One must lcorn to look at texls, at
the topics in the curriculum always as only apnroximations, to be
discarded or changed as soon as better ideas appear, or &as soon
as experiment shows deflects. Tt is Oxfromv1y valuable to sce a
good group work for a sammer on a text, get reports back that the
elegant ideas the group had do not work, and then see the group
wipe oult most of what had becn done aqd start revising., This
experience has been denied the Africean Pd?LJCIp”QbS’ and they have
not been taught the methods for such revision if they feel the
need from their own experience to }(VJSC. In fact, they have not
been taught to recognize the need for revision. '

It is easicr to point out defects in what has been done
than to discuss the successes of the Enlebbe program, Many of
these successcs are not documentable in the same way as such
Taults as poor handling of text distribution. However, we arc
Just as convinced of the reality of success., ' :

Above all, material has been provkdod which 1s vas tWy
better then the Africans had before . We _can hardly OVbrcmpnd51AC
this point. We think, dlSO, ‘but cannot prove, that the conpéting
modernizcd Waterials might not Have appearcd without. the Fnicbbe
challenge., Reform in the African mathematics curriculum stems

Trom the Entzbbe group.

At the beginning of the Entebbe progrem, the British had
& wonoply and & stranglehold on the curriculum., This is now
broken. The ACricaen cducators realize that there arc real
alternatives, vractical in their countrics, and can now consider
them, ven when Eotebbe will have bzen Torgotien, this will have

3
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mathematics .

A truly international outlook has bhecen provided for
educetion in Africa in at lcast this one field, and the Alricens
now know tha” they can get ideas {rom the British, the Amcricans,
the Scandinavians or others, and themselves judge and adapt
these ideas,

The ncecessity for in-scrvice training to preparce teachers
for the Entebbe materials has provided a new climate for continued
learning by the teachers, something thalt we judge was nol there
belore lintebbe. The lesson hag been lecarned not only for mathe-
matics bul for other fields.

In addition, in the scnools of most of the countrics, there
is a new spirit of excitment, of progress, of enthusiasm. The
country is going someunere in mathomatics: students are making
more progress than thelir proedecessors, routine has boecen broken,
new carecr opporitwniitics Tor teachors are operndng up., Again, this
is not being confined to mathaematics, The clen vitaloe spreads
rapidly.

A Key part of Llhis new spirit is a J-Tinite incrcase in
national pride., ALl the countries arc dying to be up-to-dalc
on something., They ave finding that they can be in mathematics,
They are even providing their own bLooks, in the adaptations and
translalion.

Probably the deepest effect has been to force the vhole
educational systcem to re-examine ilsell in every aspect. As a
result of kntebbe mathematics there have been continuing ferment,
questioning of aims, and motion., In every field, thce pecople
who want to arguce that it should be the way 11 is because that's
the way i1 is are now on the defensive instead of the offensive,
While many intercsting things remain to be done, this climate for
change has clearly been established, and Entebbe mathematics
ageserves much of the credit.

15, Yermination of' the Research Phasge

In the previous section woe discussed the lack of classroom
testing, evaluation and subscquent revision as a criticism of the
approach taken by the Intebbe group. It was clear to us that in
many of the countries (sce the individual country rcports) the
Ministrics themselves saw this necd, and were preparcd, as part of
the cxperiment, to undertake such activity, by themseclves or in
conjunction witn other countriecs. The decision to terminate AID
support al this point was criticized, somctimes very fTrankly, somc-
tinos more indirectly, almost everywhere, We woel this particulanly

in Tanzenia, and reporl the reaction at some length in the scction .
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with measurement of classroom success, 1t could be connccetoed
with support for the development of the avltonomous exanination
system (the Bast and West African Examinations Councils), This
has beon discussed in more delail in Sccetion 9. :

To male 1t possible to make cslimates of the cost, we
proposc the followinge tentative scheme.  The books to be revisced
should bce tovgnt in o nurber of schools. Probably a local person
would have to visit the schools regalacly, perhaps devoting one-
half to two--thirds of higs timc. Fach school will have extra
autics keeping rccords, giving and geading sovceelsl tests, as well
as furnishing text books and students., The yeor's work would be
followed by a conferance at which the question of what revision
necds (o be made would be decided,  TFollowing that, a wiiting tean
Lol 8 or 9 people would be required for perhaps six to cipght veeks
to do the actual revision. This is close enough to work Enlebbe
has done so that estimaebes of cost should be available,

2. TU would probably be veory wise in the long run to bring
several people from cach country Lo the Uniled Stetloes in order
to do graduate work in the ficeld of testing snd cvelusntion.  Such

training should take place, both at such institulions as k'S, and
in those curriculum development groups cuch ag SKSG that have had
wide experience in evealuation., Africens trained in this way would
ther form the nucleus for the domestic developument of groups in
ctesting and evaluation. o

3. There should be continuecd American support of experimenta-
tion with the books written last, in the same manner as there was
of the carlicer books., This includés the upper sccondary, A-level,
and additional mathematics texts., Presumably the cost of such
experimentation can be determined ecasily from the Entebbe experience
in the pasl, and we do nol make any cstimatces.

i, One or morc high-level traveling consultants should be
made available to groups of countrics to help with adaptations,
fuch-a consultent should be primarily a mathemeticion with an
interest in mathematics, rather than primarily a mathematics
cuadeation specialist, Oio wern function would ue vu insure the
mathematical covrectnecss of the adaptetions. Onc man would be
tine-sharced among three or four countrics, and would be avallable
Tor an ecadcmic ycar. We estimaltce that one conld have three such
mathematiclans at any onc time, over & lwo-ycar period. Nach
mathenatician should spend at lecast a scmesler end hopefully a
yecar, Such ¢ mavhematiciaon would havae an Aucrican academic ycar
salary of around $20,000, from which we are surc a rather accurate
estimate of the -actual cosl of such a visitor cen be made by AID,

5. The uwpprrading o local primary leachor training at the
pre-service level ds en urgent tusk,  The 2ebA workers we met werce

[
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perfoxming a highly valuable functlion. Jul we belicve that more
efforlt is required. Amecrican mathomatical cducators ayre nceeded
not only for dirccelt teaching in the schools, a lesk which we
Tound being done quite satisfactorily by Peace Corps workers for
example, but for pilol progrenas in moderniving the training of
the prescent teacher institute talors,  Perhops onc pilol progran
per country will be required. The Americans involved would be

mathenaticel cducestors in the selevy ronse of $12,000 Lo $1.6,000,
Some additional sunporlt would bao noceded Jor texlueael M4L&lldtn Tor
the tutors, but the overall eamountl should not be large.

6., It is not clear that pilot prograas for in-scrvice lraining
cof primocy teachers cre required, at least in the countrics ve
visited, In-scrvicoe prograns connecetoed with iwplementation o€
primary Intebbe materials are of course very uscful and much desired
by the individual countrics, but questions of AID policy involved
in their potential support arc beyond our comneteonce.  Siwdilar
argumcntls opply to sccondary imploementation--with the excoption of
Reconmendation 3 above. I such assictance wore Lo bn_n'V(n on
the primary level, in-ccevice trainins lﬁﬁii'W“W"‘ Faand e providing
Ancarican perasonnel Lo BHCT U T CoOUTEsT &r R TR
contribution- to cftra‘cowtﬁ“of—EUtn cour~L?."TT'additjon Lo giving
such Courscs, part of the Tass o iﬂk Avcidcan personnel would

be the training 6T A can ¢ ()1111[ crpaals fow such dn-gervice vork,
As o rough o”uimntn“ﬁf Chc ordor of mtbuitudu, ve would estimale
that a mathematical cducator would be reguired for cach country

for perhaps & tWQuycar period, 'he Amagrican salary for such e per-
son would be in the $12,000 to $16, OOO ronoe Toy the acadenic year,
Such a pérson ol 1"IJ 'udJLc,_u.v()uu( ) two-week dnstitules in the
course of his tour cach year. POJhapst@;hwiwyL¢tutc would be
supported Tn the anount of $2,000 cach Lo _cover cost of books, sone
of' the support oP p& Jb!(lp‘Ht and some of the cost of the

African counLcrp“;Lu;'“UnL TR very crudce approximation and would
necd to be studicd in connunction with the counirics concerned,

. A concerted effort should be made to develop simple
gadgetry Tor use in matheomatics education from locally available
materials, This srot of thing, which might perhaps be called a
:V,v“ugc*'m guide to meauncmatlics, is very valusulie jor assuring
an increasing understanding of the relationship between mathematics
and the real world.

8. Throughout our visit to Africa, we found that the typical
primory student is the terminal primary student. We have had
occasion to raise the quescion whother the Entebbe project, or
indecd any mathematics project with developing countrics, has
taken a sufficicently hard look at the nceds of the te ”mlna] primary
student. Just what should he have in the way of mathematics?  One

el

aspcecet of the job is clcarly to collecet local praecticel examples of

KEK)

epplications of mathomolics Lo everydsy 1ife.  This sort of thing
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can best be done by somcone participating in the cveryday life

of thce country who has an eyce for the vselulness ol mathemalics

in cveyylhing avound him., Thesce could be used in o "scecond round"
of curriculun rovision. The total Jjob we have in mind, however,
1s moro demandiag and acbitiouns, T4 conniats of nothing less
than rothinking ithe purposces and methods of primary L”bhcm“tvvﬂ.
Staliing such a projccu would be extremely difficult, and would
demend o world-wide efffort, Tt therefore sounds like en aclivity
perhaps mors rov oan orgenisotion like Uncesco then for ALD,

7. lessons for the USA - iy Ave the Kids Not Turned 07L?

One of the curvent theoories of elcemontary educetion in this
countxy is that culture in the hone is of primary dnpoctance in
getling a good stert in clemenvary school,  In particuler, it is
argued tho L 't the beginming of thc elementary school the primary
procesases are those of abatraction, After all, we have to
associale fMrom objects Lo names for objects Lo symbols Tor names
ol ob;(ct” Lo numbers to symbols Lo symbols Tor symbols, ctc,

It ds argued that this procoos off guccencive abaelreection iIs more
difiﬁrmLLb fowv o child from a homo in wivich ehstroction is novor

practiced. I there arce no books, if no abstract discussion cvew
takes place, this child is al an obvious disadvantage., Many head-
start programs have been foundced in this spirit and they ccertainly
scem to have becn very successful,

In vicw of our briefl experience in Africa, we arc led to
question this theory (although not the remedy) somcwhat. The
elementary school children whom we saw, for example in the country-
side of Tanraenia, most certainly came Trom under-cultured homes
in the above scnse. With high probability the parenls are
illiterate. Neverthelicess, we Tound excellent facility for abstirac-
tion among these children. Onc of the things that we look for in
this country, for exeamplc, is the ability to go back and forth
between numbers and concwycte objecls, Ve arc very happy if a first
grader will take an addition problem, do it abstractly if he can,
bune go to the shelf to get some pebbles or cookies if he necds Lo
count the thing out explicitly. The free interchange of these
processes cends to show o real understanding of mehienatics., Thi.s
Jis Just the kind of thing which first greade students in Tanzenia
did very wvell., They had no difficulty whatever going back and
forth belwecn objects and picturcs and numbers,

What then happens Lo the explanation? We cannol prove i,
but we have a fecling for the possible nature of the differcnca.
One altribute of the clementary school children in Tanzania, which
many of our children lack, ic a complete feceling ol self-confidence,
These youngsitérs have never ﬂobuﬁn, by any form of overt or
subLiminal edvertising, the Teceling thal they might be in anyweay
inferior.  The country belonged Lo thom, thoe teachers were ol their
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Kenye,

——— e ¢ i

General Situantion in ke Schools., Ve found the gencral

L T T R I R Lo -
situatlion in The schools and (ne Torces al work much harder to
understand thon in the previouvs counteics.  Our impression is
thot this ias o local rellicetion off the pencral political situation

- ¢ -
in the country rachoer than oany speciel problen in the Ministry of
" Education.  IU ig not cven cony Lo gol bosice sletistics, although
this ds probebly duce vo the Lluu'uov1ug off Horembcee schoolg.
There orce epparently oboul 3000 prinory and H0O0 gocondory schools.
epy J _ Jou! ) Y -

65% of the population begin primery school ot ages between 5 and
8, and there i nol much dromont dneins pricsey.  (Thia varies
from 95% in Noirobi Lo uader 107 dn Abe move oollying districts.)
Perhape 1560 of priwaey losvers go on Lo sccondery,

The major difliculiy on the prisaey Jeveld dg the uce

off English ag the medivm of ingtriclion. UO sy Tew primary
classes with the entlwvsizon and conlidence we had scen in
countrics using the vernceular,  (Uhe onJy UII|J excellent primoary
teaching we happened to sec wog lwy cone ]J:(Ln N Leachers in o

school whose pupils were also primarily Indian.) The languoge
problem is both practical and politicel. No single AfllCdn
lanpuage is spoken by anylhing cloze to a mojority of the popula-
tion, and it ig dwmproctical in terrs of both finunces and men-
povcer Lo provide toxtual moateriel in coch of the A0 languases
in use. Beyond ihis, however, there are political questions
involved. There ave forces working ltowsards the edoption of
Swehili, perheps as an anti-colonial geslure, and such Torces
are strong enough Lo prevent the wniversal commitmnent Lo English
which would make o real improvement in primory mathematics
possible. Ve found primary teachers vho preferrved to give written
vork ratnher thin talk in front of us - altaough they started
telling aa goon as we MYeft,  Much more of lhe w31 i, work ‘as
correct, however, than we might have cxpoctod A massive
program of inslruction in English to improve the teaching by .the
primary teacher, which would epnear to us to be i necessity,
dmplies the unanimous cowwitment to knglish which ot tho momcnt
secms politically dmponsible. Thc'langﬁAge sitvation is typilcal
off many issuns. We Tell o general air of mﬂlhiﬂé tine aﬁd poet-
poning of decisions. It appenrced thot, for every Torce that
.vanted to do something, there was a counterlforce somewhere clse
that slowed it down.

. N
. The kolebbhe Primary Program,  Thore ere aboul 25 primary

schoole Using Initcioe, noert ol which ere in or around Noirobi,

A
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off mathematicel topics. It wan reported Lo us thotl ot least some
students complodin thoat they do nolb seom to lead anvuehere.

Tt is not svrprising Lthal such o serics writlen by local
laaders, dn the polionsl trodition of wiwont o1l of the teacheors,
and cnergetically puched, -’ou'l G opadn wido accoplanee There bog

been deliberate cf forl Lo slox down the spread of Um’ i Kenyaos
cven oo il o used in ool .!.c'." 20, Lol el sceondng wosehools,

Uhe oot ACricen) Jewdor off BASLY G Dovid loreds, who
hag been {"'l\/(r‘l & pont :i_'n the Inslitute for Mducation Lo supervise
experivente] use of the progrem.  Boext yeor he will be Joined
by u.nm.hc.v_ x-::r:i Lew, Mo Sweiitt, who leaches ol A1 ance High
School in Modeobi ond dg oleso president off Uhe Leayon MNothematical,
Socicty. Morris is o charning, whooe, and dntcllizent wem, Gn
Cthe Leot British tredition of konowing cxoectly whot he wunte and
being viilling to teke all the Lime necesgory to gel it.  Swiflt
ig o peofectly reaconnbhle gsccondovy Leacher of mathew tics who
scemed Lo ug, in our briefl cncounler, to be oul of his deplh,
Morrio dia o somouho® more controversial figere then oo voald
al el belicve., We vere Lold of en allempt to execl him Lrom
fenyd vihiceh was personolly sguelened by the highest British
representotive in Kenya,  The grounds vwere alleged Lo Le con-
necled with J"oy(l._'l_'(‘.fi_(e:_'. Lrom PAERP,

(
A

Intebbe ve. BASHP.  The comparative situantion is, on the
surleco, very cosy 10 describe,  SMP has nothing to offer as
compelition for Eulebbe primory, and, in Kenys ot leuwst, has the
botltle clesrvly won for the sccondary. Even David Morrig can
offord to be very generous in his comments on EnlebbLe.

Honc of this, houever, scttles the roal problem of the
relative merits of the two. Ve believe the Entelbbe program hag
not had o f'u;i r iry, and connotl possibly gel one under present
conditions. Iurthcermore, FESIT has itsclf, in a sccondary vay,
C()Ijlﬂ..l.].”)t"‘d to the negetlive milicu, by the feilurce, al voarious
criticul moments, to get books delivercd on time.

The key facts in the situation are that perhens 507
oL the sceondury leachoers ol Jn::s,i‘hc-'mﬂ‘t'i ce are Asiongs or British
expalriates vio mathematical background and Lradning condition
them very wcTI Lfor SMD and very poorly for kntebbe.,  Additionally,
they have a strong belicel thal the level of sbolroacltion and rigox’
in ¥ntebbe is snnpln not suitoble for the Africen child, Our '
own obgcrvalions in other counirics o Africa oo well as in the
Starche School in Kenya itsell are direcetly at variance with
this belief. Furthoermnore, there is much, in &l Jesob Lhe more
advanced levels off SHP, which would be tremendously improved with
more precisce discussion., TG vas Literslly pointul to sit through
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a clasgs of the best mathomatics students in the best high school,
taught by allegedly the bost teachor, in Konyo, and sce intolli-
gent questions that require proecise discussion to be Lreated as
misunderstandings by the student.,  Yhe teachor would repeat the
sane dvivel and say:  "How do you seo 319" We have formed o
considerably highor opinion off thae jntelligence of the African
secondary student. Briticsh cxpolrictes might perhaps tell us
that we Juast weroen't hoere lorno cnouvsd, but ve bol that isntt the
answer, Woe are svre thel the pintatyy ds awceroe of thesoe otti-
tudes bul Ltho problem just cenmot bo attacked at present.

0 Kloeniontory teachoers
I I)dtb(‘l]\.), I"}UF‘L O‘f L}]U Ol(‘lf.::f"

arc pfkfrjoﬂ i one of sevare
teachers have hod sevoen years of privery cdueation, nona ofl sec-
ondary as such, and 2 of tL‘ cher cdueation, This is called level
Pl, and mey be denoted by (7-0-2). Training now is being pro-
vided only for P2 (7-2-2) and I3 (7-1-2). There arce N0 teacher
training col Iu"(nj, and i1 s the ministry'.s intention to reduce
the rnl»t:(J‘ to 16 in the next two yeara. Tach of these is inton-
ded to heve an enyolldment of at least H00,  The Basic Concepils
texl ds availaple in coch of thoe preseat T0Cre end ds eppaevently
vell regarded; SMP 1 is usced as a text in some of thom.,  The
methoemalics curriculum is 2 periods in P3, and 3 ov hoin P1oand
P2, 00 the two-ycur training poriod, about 2/3 is spent on
academic and 1/3 on professional training, The mathomatics panael
is said to be developing matcerial Lo be used in the 19C's alter
it is approved by the Ministry. Ve were told of onc tescher in

a TTC who is using Intebbe and has asked fer permission Lo con-
tinue to do so.

Teochery Training and Hichor Bdueati
L'r

The Kenyatlta College trains teachers for the first lwo ycars
of secondary. There arc two programs, a (7-1-3), with currently
L8” students, and a (7-6-1), with 11. The first ycar's mathe-
matics program contains a course in BASHP 1, a course in the
development of mathematical concepls, and a coursce in the history
of mathematics and number systems, The mathematics faculty had
the charactoeristics of highly competent secondary teachers who
have been moved up, and is mostly British. We beliceve that they
aic doing & good Jjob, «ud chat they arc likely o produce coougn
African tcachcrs to take over mosti of the mathemzatics teaching
in the Tirst two yecors of the sccondary school.

We visited briefly the new Kenya Science Teaching Center,
which is staffod and supported by Scandinavians. We have an im-
pression of exccllent facilitics and facully. Ve examinced the
syl.abus and texts for mathemalics, which compare favorably with

the Amcerican Standard. In PdJLICU1 *y, teachers trained under
this curriculum should be able Lo tcuch any of thc new sccon-
dary school prograns wilhout additional stuldy. UThe chaiiman,

Mr. Andvejs Dunbiala, who ie denarting, sceomed Lo ous an exeallont
man with strong mathematical {raining., Thce school is likely Lo

producc the first large numbers of African tecachers for the
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higher Torms, provided they are not prosotod too quickly to
other positions. These people may make the cventual introduction
ol bcitm‘ sccondary mathematics poasible,

Unlvc“nliy ollegpe hos an oxceollent cureicolwn for the prep-
aration ol sccondary teochers, but fow studonts clecet it., Once
they goet thaet for, thoy all weant betier jobo., PFears woere ex-
presscd that the boetier jobs may not bie forthcoming., In fact, at
cvery level of cducation thore are woreics about overproduction,
Theroe i an excellent progean Tor stuodents with o concentration in
pure nathoenatics and o voery Beitish one in appliced mathematics,
The mathoematics deparn nnlli consists of two Americans (including th
chairinon), two Hungoriang, three Africans, one Indian, and onc
British. They alao hove sceverald Aflrican graduatno .,lude'ut,... There
is concoern about the small number of students going into teaching,
and dicscucsion of usc of an indonture system., I, Tor onc reason
Cor anothoer, more students go into teacher preparation, they will
got very good training,.

'J'hcac' 1o very little to indicate the prescnce of any cxtoen-

sive In-scervice Lraining in mathematics in Kenya. Ve were told
ol H (‘m d|"1 cducators conducting in-scrvice programs for pri-

"

mary teachers with minimun qualilications, and ol a URESCO proguen
to provide primary school supcervisory teawms., The present assis-
tant cducation officers spend thoir t:'l_mo. on adwinistrative dutico;
spcecial mention was made to us of the collection of school fees
in order Lo prevent poss ublo misappr O})L"dtt("'l by the headmasters.

In Kenya, Tor the fhirst time, we felt that we werce serving
not only as obscrvers bul also as commnication chennecls, Tt dis
apparently as hard for local pcop]n to get to sece people in the
ministry as it is to goet decisions. o be fair to the Ministry,
they are overburdened; they have exactly the same numbers of
stal{ now that Llhere arc 500 secondary schools as they had when
there weoere 13.

Our trip was plarmmcd by Barry Vogelli and Sam Kagiri Trom
KLE, who accompanicd us on all our visits. They did an exccllent
Jjob of plonning and sequencing, and i€ the overall impression of
Kenvern patnopatics cduratiom is not as impressiyve ce that in
Tanzania, this is certainly not their fault.
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Some of our Contactls:

Hosts and Guides: Mr., Sam Kagiri, Kenya Institute of Education
Mr. Barry Vogell, Kenya Institute of Hducation

Ministry: Mr. Kanina, CRO
Mr. Oluvoch, Agsistant CEO
Mr. Hunja, Inspector for Mathcematics

NIE: My, Jijombe, Sceraitary
David Morris, Mathcematics Section
Nairrbl City Educaticn Deparument:
' My, Machane, Chicl School Advisor
Misa Khaonna
Mr. Nzioka

Loretta Convent Pri. School:
Miss Shechan

Dr. Agegrey Pri. School:
Mr. Gichuru (1)

Starche Boys School: Mr, Griffin (1M)
Mr. Bill Montfort

University College, Education: Professor Cammaerts
Mathematics: Professor Weinstein

Kenyatta College: - Mr. Mehta
Mr. Douglas Field

Nairobi School: Mrs., Nancy.Roach
Aga Khan School: Mr. Corkcry (HIM)

Mr. Mohammcd

Mr. Montiro
Alliance High School: Mr, Swift
© City Primary School: Mr. Raftan Singh (HM)

Kenya Science Teachers Institute:
Mr. Andrejs Dunkels
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TAVNZANT A

—_—a

Primary Schools. Our visits to pana1y schools ranged
Trom Tong- ¢staplished missionary schools lu the -ﬂpital Lo rural
towns (1ip countey schools).  We were very impressed with wnal we
sav, There wes nuch entl ntebbe program. At

iasn for Lho L
this line, two ycirs of the Intebbe progvaii have been. transloted
lnto Swahili and_arc being vsed in all “schocls. In addition,
exporimenial work i1 Lhe hishoer standerds 1o being carried out.
The Ministry plan is to intcoduce onc new grade level per ycor.,
The Tavvenians are enthusiczstic aboul the program for threo
reasons: (1) They believe, and we agrece, that it 1s much better
mdtthdLJC than the progra it rppWaCOA. (2) The children rc-
spond to it well, and enjoy the vork, which we undcerstand is a
change.  (3) The Tanzanions regard Whe program as o muen more prac-
Lical than the one it Jcplaccu. Ve doubled this instinctively,
but they veren't Lo be shaken,

We thourht the level of plimwry Leaching was quitc good,
most of 1ihe pTlmle Leaching being done by Africans. :

The country has made the decision to nse Swahili for all
primary teaching., Assuming thal extensive instruction in Fnglish
is given throughout the primary school, we think lhe decision was
wisce. The teachers asscert that the students do much belter in
Swahili, which is the native tongue for the great majorily of the
population. Ve vould like to recommend that the instruction in
Fnglish in the last year of primniy should include the necessary
background for sccondary mathomatics in Englich,

Ve saw no cvidence of any difficulty with abstractions, The
students made the transition flon OhJO(b. Lo picturcs Lo wor s to
Symbols with ease. Considering the extreme poverty and lock of
education of most of the parents, this is in striking contrast
ko the "culturally deprived" ~,cwmwnl,‘ of the American schiool popu-
ation.

By Amecrican standards, schools, especially those whose sup-
> has historically been orly e governmen are
port has historically been only by the \% ment, are guite
iLppe MNevertheless, we saw man Iﬂ”ClJﬂu” examples of
poorly equipped. Necv 1. , W y mples of
improvisation of tcacnln" aids.

The single exception Lo _the A ral enthusiasu for ihe new
primacy n'thomailém“ﬁ' Father Frankin, head ol the Morogoro
(prlnaly‘ Teacher UI&LMIHP C'ollcm and a man of much expe.icnce
and influence in the countwy Ho sserted thal the experimental.
prograls funded ron ontside, and nob only in polbhenatics, wore
"nbO“CUlOﬁiH1”7 and Jdid notl face he realilies ol Yanwsonian 1idc,
He had had {he standard tour of North Koreu and Red China, and
vas much impressed by their education but not, according to him,

by anything else. The primary school progranmn, in his opinion,

(_
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some _of our Contacls

Regional Bducation Officer in Dodema: Mr. Nycne

CAlliance High School in Dodoma: Mr. Juma (HM), David Martin

Dodoma Secondavy School: MNr. Mwanukuzi (ITM), Mr. Knaki,
Mr. Lisase

Mpwapwa: Mr., Mumbray (lLutor helping primary school.) 4
Mr. Mbale (primary leacher), Mr. Lema (M), Mr. Cardwell

Morogoro: Mr. Mohuwl (primary head tedcher)

Marian Secondary School:  Sr. Julia ‘Kubista

Mgzumba Sccondary School: Mr. Ambangile (HM)

Dar-cs-Salaam TG: Mr. Muwowo (LM), Mrs. Peera, Mr. Spfinger.
Aga Knan Scecondary: Mr. Lila (HID) , M. l’ia.‘m:.i_r

Kibaba Secondary: Mr. Bergsornue

Ministry: Mr. Alfred Newa, Molhemalics

Mr. Meena, Asgistont to CHO for Teacher Training
Mr. Michael Kinunda, .CHO '


















