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Preface and Acknowledgements 

The American Institutes for Research (AIR), and the Accra Office of 

* 	 the Test Development and Research Office of the West African Examinations 

Council, present this evaluation of the current utilization and impact of 

the African Mathematics Program (AMP) and the African Primary Science 

the Education Development
Proqram (APSP). These two Programs, developed by 

Center (EDC), are currently in their implementation phases under, Contracts 

AID/afr-711 and AID/afr-791. A summary of major recommendations and conclu­

sions foliows this preface. For the reader unfamiliar with AMP and APSP, 

the report then continues with a brief Introduction to the African educa­

3tional setting. This Is followed by a presentation of the evaluation 

criteria, an abbreviated history of the projects which provided the research 

and developmental basis for the current implementation phase, a section on 

current utilization and impact of the Implementation phase, and major conclu­

sions with 56 program recommendations. 

This 	study was funded-through the Agency's Indefinite Quantity Contract
 

,AID /csd-3377, Work Order No. 2. Three full-time AIR staff members and two 

consultant African educators conducted evaluation field visits between 5 

October and 11 November 1972. The five-person evaluation team included 

Dr. Victor J. Cieutat (Principal Investigator), Dr. David J. Klaus, (Project 

Director), Mrs. Jane G. Schubert (Project Associate), Dr. Christian 0. 

Agbenyega (Consultant Coordinator for West Africa and Officer, of the West 

African Examinations Council), and Dr. WIJ 1iam C. E. Young (Consultant 

and Senior Lecturer, Faculty of Education,Coordinator for East Africa 

University of Nairobi). The in-depth cooperation of two African educators 

was helpful in assuring an assessment report of AMP and APSP which Included, 

the viewpoints of African educational experiences and philosophies. 

impemetaionat hetime ofthe evaluation team's field visit, between,
 

5October and 11 iovember.1972, and developments subsequent to that time are
 

U 	 i onnoincoveedprt Much of the utilization and impact Inf ormat 
, *, 	 - ,*, + + + +:+++ +++ ;: i + i ++ + +:+++r1 ++ 1+ 

i
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upon which the report is based was obtained through field interviews, the 3 
primary source of this infomation being the 47 interviewees listed in -
Appendix A. This annotated Appendix indicates each person's association 

with the programs, as well as their Ministry, University, or other affilia­

tion within each country. Fiscal and scheduling constraints did not pemit 

differential estimates of the accuracy or timeliness of the information 

obtained From each of these sources, operational constraints thus dictating 

the acceptance of interview Information at face value as a portion of the 
data base for the report. These sources of information, however, were in 

*many cases supplemented by Information intrinsically more reliable, such as 

data from the contractor's reports to AID, records of meetings, and actual 
classroom observations which were conducted in each country visited. 

Major recommendations and conclusions are summarized to nrovide the 

reader havinq limited time with a concise overview of the report. Those 

readers interested In further details should note that the section on recom­

mendations and conclusions does not contain all data upon which the 56 

recommendations are based. These recommendations in many cases are based 

on detailed data within the utilization and impact section. 

Recommendations are directed at the major areas of the implementation 

programs as required In the evaluation contract: curriculum development, 3 
teacher preparation, in-country utilization, evaluation expertise, project 

administration, and Institutional structure. The purpose of the evaluation 

was not to evaluate the research and development phases of the predecessor U 
contracts, nor primarily the quality of the educational materials produced. 

Inclusion of a history of these projects is presented only to place the 

present implementation projects in proper historical context. 

The AMP implementation contract includes Ethiopia, Ghana, Kenya, 

Liberia, and Sierra Leone; the APSP contract covers Ghana, Kenya, Sierra 

Leone, Tanzania, and Uganda. Three or four members of the evaluation team, I 
in every case including one African consultant, visited each target country. 

(Visits to Tanzania and Uganda were scheduled but later cancelled during the 

field trip at the suggestion of AID. By reviewing secondary sources, and 

interviewing EDC personnel who had worked in these countries, the utillization 

and impact of APSP activities inTanzania and U anda were partially deter­

mined.) 

viii 



3 The evaluation team acknowledges the competent and willing cooperation
 

of EDC staff throughout the planning, conduct, and report preparation phases
 

of this. evalluation effort. Following an oral briefing on the field visits,
 

presented to AID/Washington officials on 12 December.1972, a preliminary
 

report was prepared representing an amplification of the tentative conclusions
 

I . presented at that meeting. It was based upon further analysis of field
 

observations, comments from the two African consultants on the tentative
 

results, and additional discussions among the AIR project staff. This version
 

of the report was reviewed by EDC staff and consultants and discussed with
 

them at a meeting including AID/Washington officials on 14 March 1973. This
 

meeting was attended by the following EDC staff members and consultants:
 

:
i Jack S. Goldstein, John Joanou, W. T. Martin, Gilbert Oakley, Jr., and
 

IRalph H. Robins. Appreciation is acknowledged for their insightful review
 

of the preliminary report, identification of certain factual errors which
 

I"were not apparent from the field interviews, and presentation of supplementary
 

information in areas where full data were not available during the field
 

* visits. ".
 

At this same meeting a number of project developments were reported, that
 

S.- had occurred subsequent to the evaluation team's field visit. These should
 

be taken into account in any re-programming of these projects. It was noted


3 - that the present report should remain as the team's evaluation of the projects 

at the time of the field visit. Recommendations are thus based upon the 

3"- status of the projects at that time. 

In addition to the interviewees listed in Appendix A, the team also
 

3.met with numerous classroom teachers, headmasters, and AID staff. It is
 

impossible here to acknowledge adequately the indebtedness to all who pro­

vided guidance and information for this evaluation, sharing their knowledge,
 

epartu preparations, field interviews, and report writing.
 

Inadditi-tos fv EDCstaff and consultants mentioned above, the team
 

yenerous assistance of the following persons:
 

Samuel HI. Adu-Ampoma, Bryan A. Axtell, John E. Bowers, Robert W.' Carlisle,
 

'.Julius
E. Coles, Roy Dubisch, Samuel D. During, Hubert M. Dyasi,
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3 Makonnen Eunatu, Alvis 0. Hardie, Doris Banks-Henries, Robert G. Houdek, 
$George G. Jespersen, Clifford S. Liddle, Christopher C. Modu, Donald W. 

Murray, Richard R. Rowe, Larry S. Skurnik, and Willie A. Whitten, Jr. 

Victor J. C "eutat
 
Principal Investigator
 

February 1973
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Smmary 

*>::;'.The' purpose of -this'evaluation pr'oject- was to exam,irI'thecurrent
 

activities of the'African ,Primlary'Science Program (APSP) *and the' African,
 

Program 	 and asaresultof th assessment Idetify ways 
flflflonginqflfot'4flPseflrtnmigh be' enhanced . Both,,woIn'whch 	 h i projectsmight 

:programs were evaluated 'simulIt 	 sebotl are being conducted 

*udrcntrac't'wi th Ithe Educat ionalI DevelIopm Ient Center _(EDC)adbt 

Sclude~h pa-cptoof,three of' the,same'African countries-., 

rAlthough AMP has been underway sice 1961',,and, APSP since, 1965, ti 

uii1i	 simplementation phase of'each projct.
evaluation .fccussead onlyon the current 

, 417 1, the larger group of1implementation activiti'es ,are ~imitedto those. from 

earl ier, participating countries which demonstrated' both a need for, and an,
Iinterest in,continued assistace I hebcgoud'f each' projectnL II -Ts sus, wh -it ckgrndo
 

beenn thasreprt toprovidehistorica perspecti, this
 

74a d~~iio clus Ions-,.an ', ' .......... Il t one 	 i ',:address
 
evaua nd the io adrecomme nd isderived from itaddress
 

on I 	 ~get of t, asbe, vryr effortpny:,,the motrcn 

atempt:.wasl madet0. thkiil~iat.ofta ses 	 these two. projects-oon r a 

patee"n-
"d'u tio'i'n generaor Ithn contrIes:,,no ~t cn&h n
' 

,Itatioh.projects'-1II 

Visits by, the evaluation team 1weremad i ngqO'ctober"~andovme 
'I 	 mDeetto192'o,* 

*~ l72'o~fve of-We sevencountr'es 1 participatIngIn'th'e io etain 
~e~ia~ nd Sierra -Leone." ICrcumstances,1ii~ '~ poj ects,:V ,Eth lop I a' Ghana ,',Keni 'a' I beia a, 	 n~1 

prvne- v:I s':,t oTnai'adUganda but-" ''e~information was,tbained;' 

hse countries tas welt'( ing the Aon th prjcsi D vistr _ 6s '-,:, 

Education off icials, tsenior eduicatorsanwer -odcedWt 47 t nsro 
'e a-I. ;4 1

conI~tratr pesne in,,ii0 'classroomobsrvtio~ere mad In each 4 

_f:e ountariio thr~cntct 	 teachers,s n s 	 ee'mdewith cla'ssroom 
e4 'I 	 444e 

i'ndty aY"sc ool1'principai s',$ bn'"the'r Iv 'nd 	 related 
n 	 um 'Io to hs wdoiii~rts~rovided Iadd n~fal hs w poet., ~"~'1reI'l e&& their status~at'he time o'f ,thie dh~'visits ndaccomplihm~entsw~ 1 2 

" I 4 j S~ .L AP
4~~~~~~I 

siin'e t'n'-have' not 'beep-jincorpori'aed -irto. ~ repor t.., 	 ~ :' , 

4'~~~~~~ -I I'1*' 	 ,4,< 

http:thkiil~iat.of
http:Ions-,.an


UTh
Isevaluat ion concentrated on 'assessinq ~pors toward 'Implementation~~ 
Obecivsn Si aea adscience: T curricylmdvl 

opmn~,ech r,."pep tI nI n -66u n ty util ization, evaluation expertise,, 
Sproject adm In. 1t ra t Ion, -,and i'nstitutional structure-, Because of~the patterns -, 

of Institwii Izt ,on~~fzat ~hav ev)vdtemteais ~oeta o 
:,siderdSeparately for Eat and Westi: Afr ica' while,the'scIence'project' Was. 

iewe~lds, a.,single: effo'rt."-'Emph'as'is'was gven(to:each, 6,tee tre-porm 
as' awh'v fr cons ati inltheIr, status 'or impact' '~ 

iwiti n viu'I'onre. Fu'rthermo re, no -attenp'Was.made to evaluate 

-*the 
 technicaFqual'ity~of ,thiicontents of- the cu I l or to,
 
ases,,hi rl ofthcurriculu prjet :i e
 

ekrii um r ' n c-omcdV om ,<rd 

AMP~and APSP~ both resulted'from a con eree aMassach Stt Insti tute, 

'of Technology's Endicott'-House' held- in 1961. The part Iipa t!nq African and 

Ameica ~eucators -concerned themselves'.with the'need for ~oern and inova-, 
tiv -curri'cula ,in:,Africa,priulryto~ewi yad 

e-: partc'Oaly~to's- Wih'''erphasized' Inquiryad
to Ic 4 .t IdaiiactiIIty,'t echn i ques as cass roomitetrs des~tra tionslpoe& Ac 

oavar iety.'-of-the' ne prach'esmade a substantialImpact on th'fia
 
~j~ ~e uctor :a h njofern .he.al1so was-cons iderablet :i n -the<.
 

d ua ct- t h e c o r ek c e T h r4se I a i t e e t i p 4.i­
nonntraditional ~content reprisented by modern" mathemtics and~newporm' 

Twosuseuen cnfrenesinAfrc led'to- the-<creato.ifheArca 

Matth ema t ics"-i Prog ram., The goal ofths prog raml was the~design, nd"'developmen t 

of -,the. neede stdn texstahr guds acivmn exmntio n 

~-I --~r5J miaterials -was. tJ-.pporting rcarried-.ou~t tnroughvalser es-'oseven-sum 
~wokshpsf~i~il96~tb~i968.?Th f sst 'three, of -these e're hield at 1EntebbeK2 

"'adth K ~TnAriccotrs were 
g~ n a.n-,ndte-rema~nera-omasa, nya. .1a'cunri~-JnA 

represented at-Athe:'worksho'ps, rogh .- afof the,_ c answre African , 

',;,,and- ha 11f.'were- Amer-cAn exprts - ­

Six-/tyt-seven, sepa rate: volfumes were _producedudi nq-5thes' workshops a 
They comprs6d a"curriculum,n:matkematics ,fronPery'I ugScn r . 

Xia~t~oghScnayV
 

-l - -- 11 I ­
> ,F
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"..... 'dvanceaiseconaary! pup.H s'andteacher-/ trapIu':ad itIn ':t1exts. 1or! 	 i n ig , ::: ,:.: + 

ac~olmews eed': was'sen e0ondIdaA, '' 	 om I t to 

texgts for 	advaned ehodar pobeuisd arly4teachers
conplus ddtobese m<',r 	 1969 w tosrclasstu tes tu the tru ;en ies 
nsnto-r onf suefficientr tr out Innthe 

190 ndiin iaprgmofis­weekseachbetwere163rad~to 


for8 inathed
ettng and fothefa euaosfsufficientope Thirotsm 

-

'SmatnmaE 	 :5 or~iia teng countries. Theg toge70.The withsadditionalhcopiesreroue
K 

* 	

i-cnspectors2and eachvera was cttpletedkp o toonesnth-fore 
prvide possible fvorsan estiduae 2,00fiatrbytsomeo to~heouties, maeutor 


classs touethe masterialos beeimn tall Etirough o99then tes series
 
was i'ae ning 	 with:.emphasi'siveoun to te.;; tii: to acuint teacher th newi: 

reswascmple-ted. is. hspae s6in odce o einlbss
 

Al,thogiavdt 	 matiat moderne athemaics
the'develfoprment of curiclu eil ion 


u.Naly
cotetto begos tauhroughtheire meaosrog eAfr000MaaeetCmiteaes,
 

ePhgam, was givn d, teceria' 	 teachers with tegw
. rainintoacquant
an 	 was oferedB, t senior maheatc
for, ttori~secorrsodeea lessonshe 

cWRM)
 
oArginl tentwounebr',cbegnrin 1970ad. Thaegulno thisonparerton
 

thematis Prga 

commoni at 	 iofmrmahematics' baed on t efthe'tbheand poterets,ond tos, 

headuarermn ntucuinsls I In7!Adi'ab 	 riculuevelomentnquater
buitada nuiu~tIerefr nnael'mipablteir 

effrt pimriyo nw-eahe traIs ~ngts Tehaegl.M on t es~bs 


Ghan' tutorsatende workshopso toneto te
.Bthrergrions h 
pXi 	 ir 



of which now- has .a'complete 'modern mathematics curricuum,' have bequn.aa~ 

re. r~ hga full series- ofpriar secondary, and teacher training texts,
 
aa.,aaouaa th the curn seriestof ;smerwrksho s. Ir ac.reaata e.
 

aa'aaa 


aaaa.none 


ro u g h-g cu r r e n tmsu mm e r d u 

~, edi'tors'and trai'nee evaluators have''been.-appointe toVrdalIasm ha 

ng oeiig'n 
studies,. 
oles;of,a'dtn~n~rganog Iif draft materials and the conductro 'evaluation 

developmnt,phase of athe Afr'ican Primary Scien~e:Prog'ram began, in3 
1965. The goals of this project were wprmt national, sacience, centers inthe 

a .a~The 


atcptn cutis to-create -center staffs~~capableaof creating curricu-

Ilum materialsand offering in-serv.ice:',traiing, 8fldato"poid n distribute 

a 

rcuu material's appro for primary school cience in Africa. Four­a a aaurclmpriate ~a-

teen' countries have participated' n'the project at one time or-another. 

Unli'ke AMP, witha its focus 'na full range 'of student~ texts'andacconpanying 

*teacherguids h~antrs of APSP hasa been toward development of-flexible a 

unt of'aInstruction which depend primnarilyaon locally available materialsa-


'such as sand', jars, and tubing. 'The students us hs~aeil to partici­
paeineann atv~~s~htare'described- for the teacher-in apamphlet al 

preparedaafor each unit. No student:,tectsa are required-for mo~st units,a nor. 
are fixed ofa instruction requred4aa.:aaiaa 

aaa
rkshops atoadevelopaaprototype, 'r imary seCe maeil ereaaaa~aaaaasummerawo Iy
a~aaaaa held: invavis AfricanV untries fromnal965,t 199 'T ' ifr' l~ at 
.~~a'aaaa'aa~-whic aa aaa m-' y aa' . a a a a n ai aa' a. 

:~-aa~a deaas scien ecurrIculIumproducedo5.4ascienceaunitswlr intt 


'sa supplement to othera science materials, or as modelsfor acaadpta­
'tions. During this aperioda local' science' centers we re estabilished in, seven a 

of the participati'ng countriesa'as bases for further curriculum development­
elffo6rts. Bo'th preservlice&and ~In-serv Ice teacher training was carried 'out 

to" acqua int' classroom,teachers wit 'thieadiscoveryll method -of'instIructiona " a 

fetu'red b'thscurriculum.. aiaaa'~ai~[.7aa' 6aaa 

'f~aaPaaa~APSP.:'begahn '97 riThe,five InIa1j mpIemnentatjon phas!r1oo yA'aaa'The 

a .tkaticierigLonte, which jolined this :Phase of thie project were Ghana,~ 

Kea, Siraen, Tanzania, and Uganda. The goals 'f, this-'phase have ~been,
 

a~a,~a
h preparation of jteache~r training materials and, aids to~tutors in 1the usei{a 


pesone
of' thes'e'.material's, taning'ata acriuu'eeomn a.,-h c 

scene etes~aanaa~da suprtt of an Africn based an~d' dlrectedaao'rqanization a 

aaaaaaa~a'a'a ap~ . ~-aaa .aa'~aaa 

r-t0a - a 

http:bequn.aa


a n" a ~ a. 

APSP '-and has' Its headquarters inAccra Ghana. 

''AMP R have had Impact on effortsBt 

~ throughout Africa.' These'tw46.projects are widely known'and !many thousandsa' 

of students, teachers, and educators have used,aor have: been Involved. with 
there was: cons'iderable ~athea new acurriculum materials. Not 'surpri~i'k y 

due c6prtn~~w in the present ,or pand uses of, the­

curr'cuum':ateialscre t trough these efforts. 'This,,variation may be
 
due'in-art
todiferig nedswithin' each country. Criuumrfr
 

ies'rirty
tante'or Imdiat'e task of pro iding as many'
 
e
 Preferencesstuden ts as possibleithaclassroom, a teacher,,and a textbook. 


tuce educatioflfor'co eting-approac ad ofnother assistance, 

z' # + - f: + + , ' 

programs can 
. 

detract from teunanimIty of support and endorsement frequentl 

needed for' success. Problems inprintIng, commui onsand teacher prepar
 

I , a a a 

"iation can override'schedules' nd riestrict options. Finally, an eaqerness to 7 

I t ; its+ f 1 undertakings by,gI ingg
'*ioachnvenatona 


priority, to uni'quely' national solutions. 

Despite'these distract ons,educators In llaoh the co ntries visited 

irm cmmi'tmenttoWard thts of den thematIcs, the' 
laementary science programs and the i c prin'i Ie of 

'~1 th dscoery'aproach. Even more aiprant is the' Impact which 'these ' 

a'Shaovery pt nt i h 

projects have had on knowlede withinAfca aboutthe process of curriculum
 

aefor and' '' on tne eagerness African educators to a dnew,
 

curricul UM models arid--materials to meet,,their~ own needs. ]n theseraccomplish-
 ". 

ments, ,the two programs'have made lasting ai'd far areaching contributions t 

the future growth~and quality lofAfrican education. Thus, while' th'e objec-a 

tveasof this evalIuat ion wered Irected, only at the current 1implementati on 
a '"a a +p7 ] a be<'a "phase'f AMP andAPSP, theacumultivega fr ea 

the results are,divided~ ,Ai'I t dfrom theeva IuatIon':res ulIts. Thea rema inder of3 oa''-'a 
'' ~ a~~aa~ -)f >-'-+'aiiaiaa' ~ a'-~ xv ­

a a East African.Reqionai.,,MatI'ematlci Program,nohs appropria teto the 

-~'ja~~ the West Africa'n Regional remai ndae Oa'iz'i Iat s a re-a' a'a:fMathematics Program, and ,,the African Primary 

'a""' a;'<Science. Program. aIaf7--'>a 
'-
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The:i,(Implsentat in,~~-6fa .new, modern' mathemat IcVs'cu'rr Icu ium* has. bee 
intite cnidnif the participating cu r'es-1h',ach at

itiate ,cindetreesintnI 
- Afrla..' In.Ethi op; a4where ed ucat in mathemnatics, 'a5ircivedhi 

-iority w thi ~ears~of thelor gI'a 

'fo-h se I 'gr dstre truh5x.-.S-o Meanwhle, localI y;.. 

prouce.vers ions,'fThe Entebe'ater lals have-been adopted as the standard%4 

,txt fo~'dl an Iodr~rd' hr Engish'ls ui~dd foristruction,, 

-and prob'ab.,I... 11. b ' ip m d the, : roacn 9and, ontent,,Is ,' ectd to-~ 
c6, ii - u mp 

n n aI4 oli-,nes:I" 

-n",cotiu alon of, AMP.atmae isWabeu , y nsr 
"Kny a~~- ew prpr 

cat i py 6
onreyiat 


.9 ',t 6. ntbe eth gu by noeaso. Mi isr.I17 
~~I--tIe'Elebe -program but 'their ~developers tetmrea Vcons,de riina texts:, 

~ than'as!,adaptat Ions.-,':Studen't'and1.teacher ' volms for:tetl 9f-s' 
.abei' '& 

1
9 j' 

ha~ v n~, I i~~ued" t.'te.shos's nd t te r. 

1wereevd."-A cetiws conpleted for scnay , tuetnew-,curhriculuI 


mfaem6a t'cs. I t sBare I'.yri tish or i ente6d ,.reflect inq 3th'e expatrlates. -

A9 o f. secodarr s' 66 instruct in . 
"-oinance o em~ndn schoola 

,99Keny .9' '' . " -9 ;"A9',9 ', 1 9
 

,999 - - "11 9-9.g 'K n a rP;- 9In1 is9' reg rde 9 as 'a'191 ,~ 16a
999'A .-

i ~ In9 th ,,' lo I9'a'9 and' he;,9~'<'< '9.\~'9 '9'.'t-. ' ~ 

Volume911 boh6eehiwitteand w~"achuer trining9lis,'rg.deda a r~ii'i 

Tyomhee' thxt aiu'eARMent ndpe4 ataiothe dexecm9td'..9adt vume~' hnow 

'4' of be tc cout duto a1 973.na 4i.ne, then~iteil cntractfraistanceuton~i 1
4'.--.~ 

The'99~9 rtse fourrolnm the'.rof th Eneb traini-"ng
'bs'sateralswr 

5 '..b rie t av be 'sinp ified '. bette meet~ the ned of, typica teacher 

C,~9 ad. a i/'-'S.~' t'*. 9utoltJ~~vst ~ 

9rtoya trVlue-Inanb'enproga o uosa eachertraiedqcolleeisead:9A.
 
,o c d -hsbeen udego''" '9rtciato n. 99the-.h iset less .'A-.9 '9 '. 

~ 9'...'tn .49 ~ ~ad~ ~ ~!x i.f. 199,'~-: 9~9 

%~~ 'im~I '9'~~gf ld'.~s, g~C9 
Ilray''~ 4 
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*.$correspndenc' prt",of Ithei program, 1whIchWbridges -the,-instittin hel 

summer, -has beenplow _in both countries. Turnover amonq.tutr inEtioi 
andth rlatvey oo mtsaics .background.of school inspectors in 

Kenya.hve furtherddetractedfrom the prora s poetil Aes a consequence, 

Itsilb ~.er-yer before the preservIe and in-service, training of 
7.v
it wi1 a e r. 

teachers' in,the proper use of the new mathematics, curic lum material s being 
,<­introduced Will1 be geeraly evident. 

-K%possible in cer tain' area s.. The curriculum development efforts that~hav~been 

undertake by eahcountry could,prof it,from.more 'direct-,assistance and the
 

assignmentof staff as full-'time counterparts to, contractor. personnel working 
on the teacher triigtexts. -Eauto'ffots'haetu far tended to 

be informal and, al though an-,evaluator Isbeingrtrained ,for eahcountry,
 

insti~tu-
development Wou d.be he]lpful. Fnlythe'creationof a regional 

m'tionto carry on program. ac ivities'after., thecompletion of th~e contract'has .' 

*proceeded more slowly than pdanned,,perhaps because its, Intended functions 
donte~~ obeesntial' to eithe6r ongoing or !planneefot. 

in theWe Afrcan attemptfris 

'I tewet ficnregion, an atep sbeinig made -to prepare new . 

vrsis of 'the' entir pimary ,and secondary seresonareinlbsss 

-
WeIJAs new".ece~ri n 'texts. _All theIontishv indicated the'ir,. 
ntentono cosdrthis new poram whienjit is a'vailable al though ther e,, 

It 7 ar cbstaces in eac ,country. wi'chmay hinder their ultimatei adoptionof -

these maerals. i. - ------------­ '' 

6'ne ere of piaytexts in modern mathematics recently
-- '' 

"~~~ a~en 4 dopted by. th .,MInIstry of Education,'. d~these materials currently 

.,­are, being furnishe'd for .the firs't four of: the *seven years of primary, school. 

TIs rvtely,authored,, series .was inflIuenced by but not based upon, the­

math.'-Eebbe curriculuM. All of 'the,'eodr schoos that teach modern 

maic'' nw'usIng la rit'h-'~ne:ei which was recently.prepared,are 
-'---nGhana by British expatrats The' present, availablitytofthes w 7~ 

theniaead riiIy~u~u~Igropsoftexts, 

7antcipte cstof' introducing anoIth'er-,new c'urr-iculum wereident ified'as 

ant~~~x Iciatdcs 

4 



II 

~ Nihe r a , L eaeonea cu rreantly, use' modr t aiI<-'' , 3 
xts tmryr rn ar sch'oo s,~I bothl'cure o 

clnnnimIttei are:~ now n process devinrq-mdr~ 
~e 

~curr culuf ng:Lf 

.,ne thunr:hdexper im ates, 

h' of~i~it and Cu aI shriafe- texts 

-wr Iahuit~id Ato-h barIa-an eSra -Le'one co d optAtha 

'wtesemr'et eing -prareog-thoughbeRMia ofiCIlsadidanods-.In. ah 

eU 'h~ .Itwyas feteWRM's:,I 	 1

of tet,-"s'I'. 	 I ~hevluemaor hadvi ben 

trIalsavailable'fotrials 


r~r Iat as ) great a concern- n'West,~rc&-Teacher, 'IIn g'si 

untso I16" 	 bwaited9tte;,~ 	 lAlh 

S . Meanwi Ie' Ghana ha's 1Witiated-i ts 6 4 in-service for mathematic's-program 

teachers and has~already, prepared someof- Atown~pre-service, techer 
t,......~...terjas Libeia is bout to1'Lnitiate': substantansr 

-an rer,esher prog rams-for, teachrs a 6d %'iI requie it~,Kfr'hs jJ' 
--

II.-.. 

IliletsIdentandi ng-.t.'n-the 'rigina IEntebbe ~""effrtsl~hic, re caip~~d 	 as only a mcidese eo e o 


tec'her' tra SI- ea ,L n~~W
'~ ni ng texts: I n wprogram~.~,~i'e 0 

eahr-ranlrg1 mahmais Its -nesas a're for simpletexts, qichjw;~ 

b4;,w'-~Iilieip'teachers1 b'ecomemore comfortable'.Wthi the concepts, and,approaches,~-

IT,
Vk.I'Vm-je.nmt Il 

1 	 4A. two-yea r 1 tra iIng 'prog ram for tutors- and, scho 1'1nspectors has been 

intite. i"he vAMP 'countries as~ the beginning of ala nge souin91~ 

imheai cs. Unfortunately atendance
-casomtahn 


9 

- -~to-enhanc	., iig, isro tahI~i7Im~~i ~ 41 . 'att 
­

-. ttenstitute hich began~tte program~was. poor, and patlc at---I:n1
been' beWexecaton
fLfo 1, ],:5 

9r a th * have,,not yet reevdthe text 
SraLeone. t~nyo 

o particpats" 	 ~ 
,4--1 

mte'riaIslthat are; necessary to-com~p Iete theIcorrespondence .Isos.Thusx,1, 5mz 

41 ~ ~ ~ ~ ~ ~ v H. . 
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th 'ne fo iteachr',Ilupgr'aiihichi as videt ,~tevaluation team 

will'n't, e remediled" at least for, several years.~durit-,cliasro66hvifts_,-'w1 

yT r I to6.ittlelrie -curriculum devel'opment ca pa 6i11tt In t h e 

treWest,African countrIes to,permit ,them- to undertake any substantial 

~rvsornsorexpansionsfs -mathematis curricu Ium,material. The brief and 

w,'videly -spaceidwri'ting. workshops and the lIack~of African:particiption' In 
bly, i :6.,'AMmaterials have not' helped to 

',promote ,th ,s..capabilty. Apparent: Weaknesses Inthe present' program also, 

m ~were noted In th ara of criulum evlutonan ocal' project adiis 

tratio' Futh' ot are needed Ito demonsrt th and 
r 1 , ' -, - 1 

the poetial 'contriMbuin of, the' new imathemat ids criumfrtethree 

rl~es, and, strong-er ,on-s ite,, Ieadersh Ip will be needed to increase the 

pouctivity,of wor 
"'count 

The implementation phased of :APSP is proceeding steadily and the materials 

have achieved acce'ptance as an integral component of African elementary 

science educat ion.. InGhana, a'strong,%science unithahepditouehe 

APPcurricul um which isn :at lest' atill in use Inabout'one fourth ~ 
%of ri.alk have not ytbe lotd 

of the primary schools. even thuhthe materasytee adpd
";' '"~~ 

formally by: theMnsr of Education. Key,.ch heavily, 

in; the fiel& tiali of the service unitrts, has madea limited number~of units ,
 

avII b~ e.for, use. In the- lower pr Imary; grades 'and is currentlIy cons idering

3 steps to make,'useothprgm frupr rirytdns Several APSP 
availab~e, e~of thee ae rsaetind 

'5-'units are being 'usedron,an experimental-basisin Sierra ,Leone, and this use' 

*''Is expete to increase as moeecesaetand -Tanzania was~reported 

-tobe 'makinriheavy use of the mater als In its on Sahil I version.' It''"­

asalso e that Ugand' 'I plining'to widely employAPSP materials 
soon ~s changs heave beenmade inthe primary schol 

- ' 

,-'-"-~ylbs
h-sy- ' 'hhe~avibe
3 : ooj-' appropriate 

~"''. >~.4 n taste~fi educators who, were Interviewed'evidenced a'~'-'--­

theeAfr ogan 
strong Com Iitment t,o~the' peao et os Utikedicv prah used"' " 

""' "" 

'~' for, APSP, lessons. Teacher.trainIng"in, the ur e-''hsemto i h'cas
 

actor, howev,er. Several .of the partici_
-~>~"Nroom has been-' an. importa Int, IimI'ting~ 


s gnifcan'f forts to ove rcome this problem,,
pating countrieshav'e begun 

-l suich as 'the establ ishment ,of-district field-superv'isors ,to visrit and -help..
''" 


2 ~s"teachers in Ghana,' the"dsrbtonok~s of mate ri.alsnneded foJh nt 

n. '4.-- j4 
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I 

in Tanzania,and t'he ,arrangemen'trto,--ha've Peace Cor'ps' Volunteers-.'provide > 

'-evc-''a:cere ., Leon'e.,,. A varIttyof t'raIning i nstI­
~tutes alsoar, being 7offered, bySEPA'th
- PnArian organization beIng
 

spotdb.the 'APSP pr .je . 

'' J. 

v'resufficientlcurIclm devel­but'thes nitsWe not. reported 'as yet 'having 

-- ,pment. capabiity to :undertk arisons of -he. scienc un~t le 
-o td prepare'adtional units tilored to_ the needsbof individua 

~~~- cou~ntries.-. Onstcnrc staff didcontribute to, curriculum eeomn 

S s sdrngams-the entire" aenth~of the-'APSP, but~fther :tra ining E 
In these s'k'iI Is for AfrIcani educators would be'useful. 

Some specific difficulties widre identified which have tended to inter­

* fere with the mnore widespread 'adopt ion. and, use of the sciencematerials 

w~ i One,of: these' ha sbeen 'the need forwih in the participating countries. 
slaurevisIons- n -seera I of,the-countries. to,:exparid: the roleand'aims. 
of~~~sciience 'teaching atth eeleme.....r, I..~.eAoheva'beetepobel
 

of Ia bI Iab VAlthough onlY a,,simnple teacher sueity 6 fm ter aIS~. 
ncessary for most ftelsos hr were a-number of reports. sugqesting 

t hat,'gre'ater: use woiidobe.made of the nsif,.thes 'qUId~s'were more readily
aVal albiean moe I d. be'­

- need for epa s,,on, evaluation1 to,deminsr~h~ia~ uV o6"6fgreater 'ep ' V* -,.,e ! the 

0pV r m t Af rIcan em~entary.euctin _Thisber remed 1ed6'how'ver, 'by: 

the efforts,:of the rec,entlyestablished SEPAT'raining' et VndEauiin 

at':'' I~ b, , ad n 9 "V- -V' 

Thet.Pan'-Af rican,.org~nliat ion, bei~ng-as std b. e th c 

nes2-a"t capab it ~epreseintIlsnnlgl. ~ oaive~cnertrthtaf and 

t on' 'xp c'-d 6 '; 4 V ~"~ V f 

oniland meaningful amounts of locafll suple fud.SEPA hasb eri"-'­

fotnae i'its'strong iand agesv edrsi n h qua i~t', of i ­

.iI-efforts -to date. There isevery iAndication that itswil11 be able to obtain­
its' lann'ed cmltauoomy in the near future. K~V I 

-

'I~ ~ ~ cmlt auton V'V ~-~'V-­

'V~ ~ -. ' ,3 V' ,vV~:1~VV - - ­V 
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~ ':-~seOfmendations ,:3 ~ ~ ~~ 

As a result ofthesefndns 56- reced n ae6ien 'eae' 

-sugge'sting'pbssIbIe red i rect Ions' and addltlons~to th.Peetiplmnaln,: 
~'maimumjI1 1flxiiity inprojec 

thee mcomendat ion ve, in; the.sense ,o,;representing alteehlatlve ,:., 

0~~~,c on.,'4{~44'4, 

'' 

~-Frthe LEast African 4Reg I naI Mtathemat Ics .Program, It ',,.wam., de 
tat te-.6r iglnal -plannedcurricula.development ,efforts lbe continued .and 

~4 ~'-comp Ieted as: scheduled.". Mrtrnnwa sugse to :strengthnte' 

4a 4cenuIarin 

oi'a. andm Kenya, and poss ible, Iiprovements wereidentifled to*,'nhance­
~curr culundeeopm capabnationalcurriufum 

- 4,-4,'.44.Ethi 

'.4i an d:sper to r4"'mph4

current 'teacher,:, ttr,,:efrs, at 
wassuggested in,the are orinn effrt Greater emhai 

~ proposed, in ne )super~/i s'r ri,6ed '4personnel 6lW:,uJntiL,.UUL ng .to, t e ,p
 

Fnlly, Jthe need to continue,a';reglona11, 1nst ttIon was ,qe e: em
 

of Its probab11' ability adfntos
 

. 
I44 ,~v- "or,-th . West African, Regional ahmtc 

4,4'' '~ 444r.'"*' 444'444.44t,44;' .4.44,4h4Pthat's'upport~ 
Y'4' .l~"1arg e-'under-ta k ng .l V&sderablyy beh nd-..schedule andthere ares srea 44 444tAi1 

.doubshte"tejat cl~patig &untr, es.,wI, beabetdom
 
>;pl ei en t these'4imaei Is4o 'reg Ionair44blas Is ,as, 4.was,,or igi nay ne
 

of, hsact vity, it'as,' recommen ed ta't more 'empha sI'sbe a'e 

i i o al4' u ,c u :e '4, 

inthe'present tutor training program-and ',in4 e~auationatiii~ ',,Sroge 

leadirship' by-.contractor,'perison'nelI andi a re-examinati6n bf, thei'future.,of.'the 
'~~WAR~fr' lowsproposed.- -, ~ in'itto 


4For. the' Afric~n 'Pr m4 ry,-Sc Ience' Prog ram, Itwas recommended thacurn 
4 

,~~4 implement the scIence.' c'urr iculum mate'rials,be4 contin:ued,"an~d 4that'
4~4-efforts ito ?4
 

supplementary assistance be given'.to individual. 4couritri-es to heI l 'them nr 44,xj4
 

to mak~ethese materials' more readily vaial- in4he4"r 
4theirfft 


4
schools. 4 'Suggest ions we re mad frenagg /'4' 44-4er4 44 and 

K'efforts-and forexpanditng national curriculum developmen~tl'capabilities.4 i'-' '­

- 444444-4 44'444'4444~44~44444.'4xii44. 4'4' 4~4 

http:given'.to


il-, proos ed, In-g,thihi-rof Iit$ichanes3were 
tha t program effor ts to crea te a.v iablIe- and ueu fia~si-t jsiuton in.%i**useful~fricau 
scec idt~dcton,have.;Just'about achIeIved success, and'.t s:t 

shhouI'd,'be ae:'o 'ntaem e SEP't 'fUrther Its~ s 

,gothowr I ndependence., 'V ., ~ < I~ 

I x I~ 

'~.-- 44­~I4 ~ 



ut"y 	 I.INTRODUCTION'L ' -'' 


A. The African Educational Settin
 

Curriculum reform has been a major focus of attention in educational
 

3systems throughout the world. A number of factors contributing to this
 

Wreform include the changIng nature of society, the notion of equal educa-


U tional opportunity, and the increased awareness of the need for relevance in 

education.
 

The current emphasis on curriculum reform inthe United States can be
 

1960s when educators quickly responded to the post­traced to the early


3Sputnik emphasis on technological progress. The new curricula Inmathe­

matics and science which swept elementary and high schools received broad
 

support inan attempt to avert Russian technological dominance.
 
-*nationalJ 


An additional rationale for introducing new curricula was a reaction'against
' 

the traditional practice of spendi,,g the majority of classroom 

time memo­

ri'zijg f s.and-!figures, unaccompan
Ied by understanding of the material being
 

intellectual development. The pendulum of
taught and devoidOf any broad 


reform has now reversedin 	at least one academic area, as support for the
 

The' reverse ischaracterized by a return to
new mathematics declines. 


instruction in basic reading and computation' skills. An example of this
 

reversal was the discontinuation during the Summer of 1972 of one of the most
 

prominent activities Inthe new mathematics, that of the School Mathematics
 

Study Group (SMSG) at Stanford University.
 

A group of 15 African educators, who convened with Boston and Cambridge
 

scholars at the Endicott House Conference in 1961, generally agreed that
 
-

Teaching demonstration
curriculum reform was needed in African schools. 


conducted at Endicott uti1 ized innovative instructional techniques devel­

oped in the United States. Inaddition, discussion centered around changing
 

U 	 instructionboth to university­curriculum objectives to provide relevant 


A 	 ,j*A ++. theconclusionformal education at
*bun stdnsadt~toeemnt 	
+J
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,fof secondary school.TeAfricansprsnatheCfrncsuotdtee
 

new educational approaches that were displayed at EndiCott.. 

Even though African curriculum reform received verbal support at 

'Endicott,other more pragmatic considerations prevented thesn lnso...... 
reforms frombbing' implemented rail. Sarp difference btenthAfia 

and Amrcneducational systems prevented the-imediate introduct ion of cur­
-

riculun' reform ini.Africa. The European-modeled African examinations f ram-
work, for example, hinders a rapid alteration of instructional procedures and 

academi,c content. A paper prepared by an educational officer of!*the West 

African Examinations Council (WAEC), concerning the role of examinations in 

African education, for example, states that "th'e curriculum of schools has 

become very highly content oriented, and the examinations that help tomain­

tamn such sadrsare equally rigid incontent [p. 2]11Vest African secondary 

school students wfio meet specified standards of achievement receive certifi­

cates. The syllabus whiich determines content and standards against which 

achievement ismeasured receives priority, from educators twho have created 

the syllabus, over non-syllabus classroom activities. This priority results 

in part from the regional and international reputation.. tached to the cer-

tificates of educational achievement. As a resultof this priority, the 
need to improvie curricula by changing content or instructional procedures 

Id 

U 

3 
5 

receives verbal acknowledgement from educators and other appropriate decision­

makers but little-actionin individual classrooms or schools, which leads to3 

real educational change. Unless a curriculum change is reflected in the 

syllabus, there will be no change in classroom instruction. : 3; 

I --

Concern among African educators about making classroom activity more 

relevant isoften Iunaccompanied by action leading to syllabus change. This 

~situation isnot limited to African nations. There are educational issues -

,, in many countries' which provide much discussion but which are followed by 

limited clsro chne Nwcncepts and ideas fo uriculum reform 

~abouind-in the,Uni ted States,' fosteredby a myriad--of privately- and federally­

spnsreprojects. Many of these undergo field trials within classroom 

Cu i 1972t Africa.. . ..­ mccra,i 

I5"+41 
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P In a paper prepared by a Senior Lecturer on the Faculty of Education at 

amajor East African University, support isgiven to the built-in conservative 

-:. restrictions 'against drastic educational experimentation inAfrican countries: 

"the reservoir of trained personnel and training facilities islimited, these 

problems [choice of educational methods, lack of flexibility for innovation] 

. . . ~have far-reaching consequences [p. 2.1 

Implicit in these statements isthe fact 'that the African educational
 

system isnot well suited for introducing curriculum reform without careful
 

assurance that the changes are incorporated into the endorsed syllabus.


I€
I -.- curriculum reform usually frher involves an alteration of teacher training, 

K production of new instructional materials, and a number of other aspects 

which are integrated ipartsol, of the implementationsUno rt process.d .172 nb- :: :suje' e: w ysnea: ive y 1a~irb team 

curriculum reform involves an awareness of the educational
 

*setting where' such reform isattempted, and of the conditions necessary for
 

I;.Evaluatlon~of 

] pilspy- . ;. t2Young,;:IF C:; E-; Afian fe'uato ndfreg ad­

'------­~ ~ nivrit.f....133.implementation., The African setting and the American setting are not com­*~~~~ ~ r~~ani~rsona .,17.' (npb 
3 * if :iii 17iiii''i~Tianifis !ipt ,!:i il i)ir~ tlI 

parable; this frame of reference must be understood inexamining the African
 
-( 4h ve- a- acbi i .. 

M'athematics Program (AM)- 34344 -,3",....3.'--.duca and the African Primary Science Program (APSP).ona 3 
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2. Data: Coll1ect ion 

African educators were used wherever possible to assist inthe data
 

collection and planning efforts. Inaddition to those consulted regarding
 
the proposed evaluation plan, the evaluation team included two African edu­

cators:, Dr. Christian 0. Agbenyega of the AccraOffice of the Test Develop­

merit and Research Office (TEDRO/Accra) of the West African Examinations
 

CCouncil (WAEC) joined the team for the West African visits, and Dr. William
 

C., E.Young, Senior Lecturer, Faculty of Education, University of Nairobi, 4


3 ~ . 

the team for the evaluation inEast African countries.
.joined 


In
I. . . designing the data collection forms, the usefulness of AMP and 

APSP was determined by, evaluating- the status and impact of these projects,
 

and the development of their regional implementing institutions. Specific
 

attention was directed to evaluation inthe areas of curriculum development,
 

teacher training programs, production and distribution of teaching materials,


3 	development of evaluation expertise, and usefulness of the new regional
 

institutions.
 

To measure the status and imnpact of AMP and APSP, questionnaires were
 

used as,a basis for interviews with personnel at various levels within the
 

educational systems ineach of the countries visited. These personnel
 

included Ministry of Education officials, university staff, tutors in
...­

3teacher training institutes, and classroom teachers.
 

From the Ministry officials the team gathered information regarding
 

formal support of these Programs plus an official estimate of their utiliza­

ion; university personnel associated with thedevelopment or implementation


3of the Programs were interviewed to determine their opinion of the scholastic
 

content of the materials; tutors inteacher training institutions were
3questioned regarding the extent of use of AMP and APSP materials inthe
 

instruction of content and pedagogical methods inpre-service training; and
 

classroom 	teachers were interviewed to determine availability of the mater­

ial1s at the classroom level, the actual, adoption of thematerlals, the type 
In3 	 of-tr~aining they received to use these materials, and student response. 

addition, personnel associated with,'the-governing bodies of the regional
 

,implementing institutions were intervlewed&to determine'the current develop­

mental-status of the,institutions and'the expectation of their continuation
 

fol lowing, the. termination of the presentL contracts. 
5 



the evaluation team to assess actual classroom behaviors and use of teaching3
 

methods admtras ThQusinarsndObservation Formsweeud
 

to gud h olcinof information rather than for recording data.
 

gisidweetaioedtoahiuton, 	 knweg h
The Q::;::::endivda' bu 


Progamandtheparticular areas of his Interest and concern.
 

The toevaluated projects represent extensive efforts, both chronologi­

caly and geographically. Therefore, selected components of the projects.
 

hensive evaluation. For example, no visit was planned or made to Nigeria
 

* where' the support period for AMP had ended, and no effort was made to deter­

mine why different countries followed different pattern of development for U 
their primary science programs. Expectations about the kinds of information 

and the resulting current u'seful recommendations guided the selection of 

evaluation components. The purpose of such recommendations would be either 

* to enhance the 	present projects or to assist planning similar future projects.3
 
+ + : : / 'f'4 9 U 7 + D { ? : 
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The following components cF the two projects received primary emphasis:
 

*.a. 	 overall project goals, including realism, attainability,
 

explicitness, and suitability within a multi-nationail
 

African setting;
 

b. functional utility of the projects, considering usefulness
 

h 	 of instructional, products, effect of project activities on 
regional and national educational decisions and capabill­

ties, and impact of the projects on classroom teaching;I 

c. project 	approach for promoting curriculum reform, as shown
 

by strategies used to generate interest, prepare materials, 


and insure effective implementation;
 

d. project administration, including appropriate staff selec-U
 

tion, anticipated difficulties, coordination of efforts,,,
 

precision of field scheduling and reporting, and flexibility,
 

demonstrated Indeal ing with changing requirements and
 

circumstances3
 

6,'m 

I 



e. 	project accomplishments such as viability of newly created
 

institutions, relevance of participant training, and
 

a quality of evaluation procedures; and,
 

f. 	degree of Africanization as reflected in the involvement 

of key personnel, responsibility given to Africans, 'and 

the extent to which African needs and desires shaped the 

projects.	 .two 

3 	 The following components of the two projects received secondary atten­

t ion: 

3 	 g. technical strength of the educational content and peda­

3R 	 b9.1gogic approaches; 

3 h. 	 desirability of curriculum reform as an element of devel­

opmental assistance;
 

i. 	appropriateness of past levels of funding and the degree 

to which programs were monitored; 

I 	 . rationale for decisions by participating countries con­

cerning the extent of their program involvement or the

I. 	 *ordering of their own educational priorities; and
 

or
k. relationship between the programs and any evident 


j expected economic, social, or political changes within
 

participating countries.
 

Finally, it is important to clarify what the evaluation team meant by 
"curriculum" and the steps it regards essential to comprehensive curriculum 

deveopmnt.A curriculum isa productive sequence of student experiences 

in anteducational setting designed to accomplish certain overall goals. As 

such, a curriculum is the planned process whereby students.learn, and not 

the textbooks, lesson plans, or other materials which are produced during
3a curriculum development ef fort.. In~order to produce a usable and relevant
 

xicurriculum, thje following steps must be accomplished:
 
a identificationof expectedcurriculumresults in the
 

cognitive, affective, and reasoningdcmains; 

b. establishment of a Syllabus identifyi~ng the scope and. 

of the'.subject matter t~o be taught;
* .sequence 



c. 	selection of instructional content and pedagogic methods
 

to be incorporated into the curriculum;
 

d. 	preparation of student, teacher, and appropriate support
 

materials;
 

e. 	development of teacher capability, organizational structure,
 

and logistic components;
 

f. 	implementation of the new program within existing classrooms,
 

schools, and systems; and 


g. 	evaluation of both the functioning and the product of the 

curriculum. .. . 

3 



1I. HISTORY, AND DEVELOPMENT
 

A. General
 

3 1 Inception of the Projects 

During the International Conference on Science in the Advancement of
 

3 I ew States held at Rehovoth, Israel, during July 1960, a series of conversa­
-
:y" t 	 Fourah Bay College,i ioqnsas held between the Reverend Solomon Caulker of

3 Sierra Leone, and Professor Jerrold R.Zacharias of the Massachusetts 

Institute of Technology (1IT). These conversations led to a mutual agreement 

to explore the potential application of modern curriculum development tech-

I ' niques to the educational needs of Africa. Although Reverend Caulker died 

'".,- soon after the Conference, Professor.Zacharias, who had been largely respon­
. 

sible for the innovative Physical Science Study Committee (PSSC) curriculum 

in the United States, continued' to pursue the curriculum development idea in' 

steering committee of3the following months. Largely through his efforts, a 

scientists and educators was formed to plan a conference of leading educa­

tors from Africa, the United States, and elsewhere. The purpose of this 

conference was to discuss the application of modern curriculum developmentr ' 3-:::techn'iques 	 "ii!::::: ... tilo :Afri can: educati onal needs.: :-::J" 

* ; The Conference, held at MIT's Endicott House from 19 June to 29 July 

,1961, 	was attended by 79 individuals. These 79 individuals were composed of 

15 African participants, 37 non-African prtpa ants,' 12 non-African speakers, 

.. .... 't
c	 nan
and 15 non-African visitors. 'Grants of, $110,500 from ~the Fod Fonai 

of $122,500 from the International Cooperation Administration supported the* 

prora.,Theworking conference, or "SummerStudy," consisted of several 

groups., Six of these groups, assisted by Educational Services Incorporated 

(ESI), later renamed Education Development Center€(EDC) prepared reports 

based onttheir discussions -and plans. The following paragraphs contain 

3	 i :' :;3'":''Y 

4 	 theser tbrief summariesof 

3 	 3 3 -3 9r 
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the least 	effective teacherseither.English orFrench. The group noted that 

ofte'taghtat the primary level during the establishment of pupils' 

languagepatterns. They proposed supplementing teachers' efforts with
 

audio teaching aids to parallel textbooks already inuse, and which would
 

provide an appropriate model of spoken English or French which the students
 

could imitate. The value of incorporating supplemental language instruction
 

into other school subjects, such as science, was also noted, inaddition to
 

the need for early reading materials which were particularly relevant to
 

* 	 African culture and experience. Tentative implementation plans included
 

scheduling an additional planning meeting and the preparation of sample tape
 

recordings of model spoken English.
 

5. Humanities and Social Studies Group
 

Lack of teaching materials with an African orientation was noted by the 

. 
They felt that this wisadsoils-ouldresult in
humanits adsclstudies group.

3the African student lacking sensitivity to his own cultural and social heri-

I 'i ,; :I tage 
. andi' ,'!,having limited: background;, P! , :for ', ', :appreciation':: : i of, : '•differences; :, >:: !"!i ' !?:i:iamong"?" . .,,!' ' : , , !! :: !" , i :; ! '' ?: . ,i: ,: :iy ?,ii ',-: ! i ' ./: '''! .i ':' 

included: 	 a) creation of materials:1cultures. The recommendations,i i of the group 	 'i :, !: i~ ~ ,i~?I 	 K 44 !: i~ iy G i i;'~ ~i :i ? i i!i i ,i :! i; ,! ?!; ;; ! :! : i:' ii; 'i :: ,., : 

which focused on Africa; b) various changes inthe educational goals in
 

humanities andrthe social sciences; and c) revision of curricular structures
 

to. broaden and integrate the teaching of these subjects. A committee respon­

sible for. more closely examining these problems was proposed, and tentatively
 

PU 	 to meet at Kampala, Uganda, late in 1961. 
.scheduled 


I6. Research-Oriented Group
 

This group considered the need for, and then planned, an African-based
 

The tentative title given
Iinternational institute for educational research. 


the proposed institute was Educational Resources, Africa (ERA). Itwas


3 envisioned as a,private, non-governmental center where modern educational
 

methods, curricula, and materials could be studied, developed, and made
 

3available totropical African countries. The specific purposes of ERA
 

would in~lude conducting educational research, creating instructional mater­

ials, organizing new curricula, preparing test instruments, conducting
 

Uteaching aid workshops,'implementing teacher training, demonstrating experi­

mental materials inschools, and disseminating useful findings. At
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3e'' n organiz mein for ERA was proposed:'tim!the])] :iof the 
3- ' 	 for N 1961 a Daka, Seng, for educators from Africa, theUnited 
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Thethe ofiethe Cofereee r 


states drctohe cn ounris.o cec urcl i fia ugsin
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fundamental classroom material; c) emphasizing the discovery approach char­

acteristic of the PSSC course in physics; and d) self-involvement of 'the
 

student inscience instruction. Two specific plans evolved for promoting
 
efforts in.this direction. First, on a short-term basis, the group proposed
 

to seek financing to prepare a series of biology films under the direction
 

, : 	 +, , 3 '' , - + ++ +: + , +' 
,' 
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of Professors Weston and Walcott of Harvard University plus contributing to 
1I 

3 ' 3 , 3 i i ': ¢ !i'i;: .' C!!;i: i'+: i'i':y 3 	
;'3i73 3 	 ' the support;' ? of an ongoing effort in the development of an elementary science + 	 : i : ,.i ; 

;. h r~ 	 I! '4 ! : Y. ,;I :+ , -' D3: 3'L, 3t :: 'h : ; I;?;<,I+ ( h( + ' ~ r ;: ! .tS4! ,2:'<qi!,ii ~ : ii?:i ,, l i;i + ~i'~i' ; I: 3,?:: ,i;,!Ci+,:ih + 'L:7!,i: '!!D<lYy!' I?+,!: Second, the group3

3 curriculum under the direction of Professor WJalcott. 	 pooe 3h3 eo,+te.Cofrne 	 nztoa~et/ r::EAws 

suggested that major curriculum centers be established inAfrica and the
 

'I'United States to work with the proposed ERA organization indeveloping a'
 

+ 	 3 3i ia~t s oit+m n s3:i s3c33 3+ basic African science curriculum and science reading materials invernacular +++++++''-'4 :++ +3n + 33 3+ ,+ + ':+ r3+i+++ ,3+++A: + 7++ +++++++++++' 3333'3:+ ++ 33++++++,+3 333+++i+ 3 	 + ++++o +++ +: 
languages, and Investigating science, education problems.,3
 

s 
n ~jpat e. ~o seve333c thU~ e. . ere+Inte~ +td ! : 

""
'The directions proposed by two of these working groups, Mathematics 


and Science, served as nuclei of the two African curriculum development 

projects, the MIP and the APSP, described inthe remainder of this report. 

The plans of a third group, the Humanities and Social Studies' Group, also 

3 
Although no specific projects"''cienc~3 ~3~3:: 	 te~supprt project,n whicheffortbeganin~ inthe'evelpmen:1963. an:e~ementa'y: 


resulted from the other remaining groups' efforts, many of the ideas
 
:: ::,:. 	 resulted inaf ngln ; f e 

' : . eo~' 	 3333"'33 , : : ~ :E A o g n z t o: : :I~ ~ es : ::,n: : , 3. 
: : : 33 :. :::. : : + 

generated and problems identified by them were incorporated into the plans
 

and activities of NIP and APSP.
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B African Mathematics Program
 

1. Initiation
 

IThe proposed conference on mathematics education for Africa was held at
 

Accra, Ghana, during December 1961. In preparation for this meeting, Pro­

5 ~fessor Davis of Syracuse University visited Kama, Ugna ogter infor­

mation. A sample of modern mathematics material from the Stanford University 

Arithmetic Projects (SUAP) was introduced experimentally in 11 Ghanaian pri­

mary school classes, and a sample of materials from the Hadison Project 

(Syracuse University) was tried in Uganda. The Accra Conference was atLended
 

by African, American, and British scholars. Once again, demonstrations of
 

several new American modern mathematics curricula were conference highlights,
 

with participants learning about the M~adison Project, the SUAP, the' Univer­

sity of Illinois Arithmetic Project, and the work of the StISG. At the
 

conclusion of the 5-day meeting, the conference recommended holding an 8-week
 

summer workshop at Entebbe, Uganda, during the summer of 1962. As a prelim­

inary step, there would be a continuation of the trials at Ghana and Uganda,
 

I plus the development of additional working groups at Nigeria and Sierra 

Leone, to study existing materials. A follow-on conference was held at
 

Ibadan, Higeria inflarch 1962, to consider progress made by 'the working
 

groups and to formalize summer workshop plans. 

workshop program was proposed to AID by Educational Services Incor­
*'The 


Uporated (ESI) which had assumed administrative responsibility for the program.
 

The purpose of the workshop was described in the proposal as, ''the experi­

mental design of curricula inmathematics for possible use inAfrican schools
 

and the preparation of experimental curricuilar material." Three workshop
 

phases were envisioned: a) establishing guidelines for mathematics curricula,


I designed for African use', which covered the Primary One through Sixth Form; 

b) initiating the preparation of materials within these guidelines both for' 

inschools and for teacher training; and c)conducting3experimental use 

teacher training for participants who, as teachers, would be responsible
 

for first introducing the new materials in classrooms. The proposed budget
 

of,$205,735 included the participation of 30 Africans and 16 Americans, plus
 

staff support from ES I.
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2. Materials.1-orkshopsu 

The actual workshop was sponsored by AID (AID/afe-24) and was attended 

by 	56 participants. Inaddition to those from the United States, there were 

work on various activities during'the workshop eid TheFirst Year Pri­

mary Group focused on newi curriculum materials which would substitute dis­

covery methods foe rote learning and introduce concepts such as sets and
 

nmber lines to the pupils. Drafts of illustrated student materials and
 

TheirstYear Secondary Group emphasized attaining new objectives while
 

preervngtraditional ones so as to ntinterfere with School Certificate
 
Exmntin.Draft maeil eeprepared for a 9-chapter text and corres­

ponding teacher guides. The Testing'Group began the construction of objective 

tests to be substituted for the essay tests used inthe General Certificate ofU 

Education (GCE) Examination in WIest Africa, and for their evaluation by Educa­

tional Testing Service (ETS) and the I-est African Examinations Council. A 

similar program was planned for East Africa. The lon-Textual Itaterials Group 
h ,. : , J; , , , , ; : , , : ;i ; , y : , : , :14, :: : - r :;: ' :> ,, : '::: ' : : ;. , , ' ' ,:: 

concentrated on design and production of models of measuring devices, games,
 

and other aids to enhance mathematics teaching and which could be prepared
 

.1	locally. The Teacher Training Group outlined the contents~of a teacher3 

training text to introduce new mathematics methods and content to student 

teachers. The group also visited local schools and other facilities to, 

gather implementation information for use by the other groups. The Curricu-U
 

lum Group outlined complete curricula for revised instruction inmathematics
 

at both the primary and secondary level. Italso reviewed available American
 

texts to evaluate their suitability for African education.,
 

This first, or 1962, Entebbe Workshop set the pattern for additional3
 

workshops that were held over the next several years. All employed the­

strategy that the first step was to prepare revised curriculum materials.I
 

When~these materials were completed, the second, and much needed, step could 

be undertake'n inthe form of a massive program of teacher education. This 

ver 'sizable efforf-.was not expected to be accomplished at the 1962 work­

shop,' and the need for at least one further.workshop, in 1963, was recognized 

even before the first had begun. Italso was expected that some work'ont 

maeral 	 reproduction, and tryout.
dveopenparticularly the completion, 

.. ,..14,I; 



~"'w 	 of the classroom units that had been planned at Entebbe, would continue in
 

the~participating African countries~ throughout the winter with some American
 

assistance.
 

Efforts did continue during the winter. Experimental ruse, of the SUAP
 

inGhanacontinued into a second year with 700 additional students. A par­

allel experiment also based onthe SUAP materials was initiated in Liberia,
 

and plans we're made for Liberian tryouts of the new Entebbe materials. Sim­

ilar plans were made or projects undertaken in-Kenya, Nigeria, Northern
 

Rhodesia, 	Sierra Leone, Tanganyika, and Zanzibar,, all involving teacher
 

training 	activities as well, as the use of new classroo materials. litan-

U 	 while, ESI took~responsibility for both editing and reproducing the draft 

Entebbe materials for these tryouts. These reproduction costs, together 

with certain other expenses of ES1 connected wth the first workshop, were 

made possible by Ford Foundation grants.
 

U 


The second Entebbe Wo~rkshop was held in the Summer of 1963, again under
 

AID sponsorship (AID/res-21). All nations-represented at the 1962 workshop
 

*.again attended. The participants this time were divided into four groups.
 
:! 	 i +! ;: i' :+ i :~i 44 :- i ::! !i, ;, :? !;' : :!: , !i! ++ '"'',;i i: ! 	 +;:i:, A i;; i +:: !! + !: 

-The Second Year Primary and Second Year Secondary Groups continued the devel­

3 i 	 opment of ,classroom and teacher training manuals which was Initiated the year
 

before. Although feedback data were avallable~from all participating countries
 

on the experimental use of the first year primary and first year secondary
 

materials from the preceding months, itwas decided to emphasize the develop­

ment of subsequent units so the new materials could be produced Intime for
 

use during the coming school year. Both groups, however, completed all
 

planned units of the new texts and also revised the 1962 material during the
 

eight-week period. The Testing Group completed the preparation of test Items
 

-for materials covered by the new Secondary I curricula, and the Teacher
 

- * 	 Training GrouIpexpanded eIxisting materials into a manual for use Inan experi­

mental teacher training program to begin during the 1963-1964 school year. An
 

added feature of this workshop was the .participation of a group of linguists
 

who had observed trial classes using materialS prepared inEnglish. Their
 

dete in heed or erils I venaclarlanguages or
 

for changes inthe original materials to make them more suitable for Pan­

f4African 	use I
" 	 ' 

'15
 



Additional AID-project funds were made, avai l ablIe to ESI1 (AID/res-21) 

to finance a third Entebbe Workshop in the Sumer of 1964 and for a series 

of teacher training institutes during the 1963-64 end 1964-65 schoolI 

years. These institutes met the~urgent need for a small cadre of teachers 
'	properly prepared to conduct experimental.applications of the new materials.
 

Nine of these courses were offered during December, January, and February of
 

the' 1963-64 school year, each lasting between six and fi fteen days. One
 

course was held in Ethiopia, Kenya, Tanganyika, and Uganda; two In Ghana. 

and two inNigeria; and one in Sierra Leone for teachers and tutors from 

both Sierra Leone and Liberia., There were roughly twenty to forty partici­

pants at each institute. The institutes consisted of lectures by visiting 

United States educators on the content of modern mathematics, demonstrations 

of the new Entebbe materials, and discussions of the value, goals, and 

application of the new mathematics in African schools. 

The third Entebbe Workshop, in 1964, included participants from the
 

-same countries. In this case, however, the session was reduced froma eightU
 

to six weeks. The Primiary Uriting Group focused on the pupil texts and
 

teacher guides for Primary Three, and the Secondary Group on materials for
 

<.Secondary Three. Also, itwas recognized by the time of this workshop that
 

the plan of seven years of. primary instruction and4 five years of secondary3
 

'combinin th small group began
S++++ be red-+ ininstruction was not suitable for East Africa, and a 

cominig te first two secondary texts so the series could beofferdi 

four years. The Testing and Teacher Training Groups continued their efforts 

7-fronm the preceding years. 

41 Beginning with the fourth, or 1965, Workshop, sessions were held at 

Kenya, instead of Entebbe. The final four workshops proceeded much3 

as before,.except that the number of participants gradually diminished, as 

did the number of African 'countries represented. The initial three wo+rk­

shop included representatives from eleven nation~s: Ethiopia, Ghana, Ieya 

Liberia, Nigeria, Northern Rhodesia, Nyasaland, Sierra Leone, Tanganyika, 

4Mombasa, 


4 

Uganda, and Zanziba'r. -By 1965, only eight countries were represented:5
 

Ghana, Keny$, 'HaIai (formerly 11yasaland), Nigeria, Sierra.Leone, Tanzania
 

(formerly Tangan',Wa and Zanzibar), Uganda, and Zambia (formerly Northern
 

Rhodesia; seven countries participated in 1966, six in 1967, 'and seven again 
16-4
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aeso nInTbe1
Attendance figures for the seven workhp 

It should be noted-that many individuals attended several of the workshops 

so that the number of different persons who participated isconsiderably 

less than 359,3 This overall total approaches. fifty man-years of effort. 

LuA supplementary workshop of two American and four African participants met
 

in.1969 to review test results and prepare some examination materials needed
 

Ei to complete the test series.
 

n1968. 


1
.. . .TABLE 

Attendance at Mathematics Workshops from 1962 to 1968
 

~3 Year Africans Non-Africans 	 Total 
' 

U.S. Expatriates Others Combined
 

1962 25 19 11 1 31 56 
1 35 731963 38 18 16 

3 33 57

j 1964 24 22 8, 
2 28 . 51
1965 23 24 2 


.29 	 47
1966 18 23 4 2 
21 36.
1967 15 20 1 0 

4	 
-* C 4. 

,,, .4 4.. .. ... 4,wrkh 

. 

,'.•.y4.fky4~r po44,see4 ' 4........39 ,
4 shw4nTal21 	 231968 16 	 02
7e' 	 l*p 4of, t~ 4. 44.4 44Wh°P44S C4CP. *4bt'd7l nd/ .~ 4i,44att~ehdedSvrt'i' 	 4. 


42 11 200 359
UTotal 159 147 


3. Workshop Products
 

IThe products of these seven workshops were a series of student texts,
 

teacher 	guides, and supplementary materials covering a completemathematics
 

More speci­curriculum for primary, secondary, and teacher training levels. 


fically, the. following materials were prepared and published:
 

3EDC reports indicate a total of, 372 participants, including 186 different
 
IndIviduals (102.Africans, 75 Americans, 7 British, and 2 others); this
 

S however,.does not'differentiate Africans from Expatriates, nor is
 
'figure, 


At consistent with published lists of participants identified by 	name.
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a.. Primary School (6years) 

Primary, One: PupilI Book and Teachers, Guide 
PrimaryTwo Pupil Book and Teachers' Guide
 

mryThree: Pupil Book nd Teache Gu
 
Primaryi Four: Puplil Book~and Teachers' Guide3 
Primaryfive: Pupil Book and Teachers' Guide
 
Primary Six: Pupil, Book and Teachers' Guide,
 
EntebbePrimary Series-Guide
 

Handbook for Primary.Teachers
 

b- Secondary School (5-year program) 

Secondary One: Student Text and Teachers' Guide
 
Secondary Two: Student Text and Teachers' Guide
 
Secondary Three: Student Text and Teachers' Guide
 
Secondary Four: Student Text and Teachers' Guide,
 
Secondary Five: StudentText and Teachers' Guide
 

c. Secondary School (4-year program)4
 

Secondary One:. Student Text and.Teachers' Guide
 
Secondary Two: 'Student Text and Teachers" Guide
 
Secondary Three: Student Text and Teachers', Guide
 
Secondary Four: 'Student Text and Teachers' Guide
 

d. Additi.onal S.econ.dary School (Britishsystem)...
 

* -Level: Student Text andTeachers' Guide
 
A-Level: Student Texteand Teachers' Guide
 

e. Teacher Training
 

Basic Concepts of Mathematics, Volume : Teacher Training Text I 
Basic 'Concepts of M4athematics, Volume II:' Teacher Training" Text 
*Basic Concepts ofiiathematics,,Volume Ill: TeacherATraining Text 
Basic Concepts of Mathematics,AVolume IVI: TeacherrTraining Text 
Sourcebook for Teacher Training Colleges 

~A few sample sections from the Entebbe materials are reproduced on the
 
following ten pages. These sections, selected by EDC as representative of
 

the content and approach of the materials, are from the Pupil Book and
 

'Teachers' Guide for Primary Four.. 


11+++
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Pupil
 
Book
 

*ENTEBBE 	 MATHEMATICS SERIES 

Primary Four 
Preliminary Edition 

* 	 Prepared at the 1965 

Mombasa Mathematics Workshop 

Published for the 
AFRICAN EDUCATION PROGRAM 

SERVICESof 
EDUCATIONAL SERVICES INCORPORATED 

Ne6vton, Massachusetts 
)by 

SCIENCE RESEARCH ASSOCIATES, INC. 
a subsidiary of International Business Machincs, Corporation 

-- Chicago, Illinois 
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116 	 UNIT 9 
_STRYPROBLEMS 

The total number of people in Zambia is about 3,600,000. The numbers of 
people in Zambia's four largest towns are: 

Lusaka 118,000 Ndola 88,600 
Kitwe 114,500 Livingston 33,900 

1. 	About how many of the people of Zambia do not 
live in one of the four largest towns? 

2. 	Estimate: The total number of people in all of 
Zambia is about __________times the number 
who live in the four largest towns. 

The railroad in Kenya goes from Mombasa to the highlands and on to 
Lake Victoria. Mombasa is at sea level. At one place in the highlands 	 I 
the railroad is 8322 feet above sea level. Lake Victoria is 3726 feet above 

sea level. 

A train moves from the highland to Lake Victoria. 
How many feet lower is it now? 

S3. 

4. Is this more than one mile? (One mile, is 5280 feet.) 

I5. 	Is a train on this railroad ever a mile above sea 
level? 

Tesfu lives in Addis Ababa in Ethiopia. It has about 443,700 people. Until I 
last year he lived in Dire Dawa, a town of about 40,000 people. 

6. 	How many more people live in Addis Ababa than 
in Dire Dawa? 

7. 	Estimate: The number of people in Addis Ababa 
is about the number of people in-times 

Dire Dawa. 

George took an airplane from Entebbe in Uganda to Lusaka in Zambia
 
(1106 miles). Then he flew from Lusaka to Blantyre in Malawi (538 miles).
 
His sister, Mwera, took an airplane from Nairobi in Kenya,' to Lusaka
 

miles), then another from Lusaka to Blantyre a(538,miles).a(1154 

8. How far did George travel? 9. How far did Mwera travel? 
10.Who travelled farther? 

20 
11. How much farther? 

i~Y!ia 
, 
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1'4~UNIT 

AREA OF REGIONS ' 

I -C.B 

unit uniO0unit 
1.The area of A is 2. The drea of Bis 3. The area of Cis 

units. - units. -units. 
. 

* D 

I, Dunits I unit 
'4. The area of D is - Units. 5. The area of Eis - units. 

I.F 

4 unit1.''. [J
16. The area is -units. 
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ENTEBBE MATHEMATICS 

Primary Four 

Preliminary Edition 

SERIES 

. 

Prepared at the 1965 

Mombasa Mathematics Workshop - . 

Published for the 
AFRICAN. EDUCATION PROGRAM 

of 
EDUCATIONAL SERVICES INCORPORATEDI 

Newton, Massachusetts 
. .by ... 

INC.SCIENCERESEARCH ASSOCIATES, 

a subsidiary of International Business Machines Corporation 
Chicgo, Illinois 
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I STAGE 3: Word Problems and Applications of Addition and 
Subtraction. 

Vocabulary: No new vocabulary 

Materials: Pupil pages 116-119 

Teaching Procedure 

":" 

The activities in this stage give practice in solving story problems and 

applying mathematics to problems of money, weight and mea'sure. You may 

introduce these activities in the way that is best for your class. For example, 

if the children have difficulty in reading, read a problem with the entire 

class, let the children solve it independently, then read the next problem, 

and so on. If some children have no reading difficulties those children 

may work alone while you help others. 

You make the solution of some problems an activity the class does 

together with your guidance. The solution of other problems the children 

may try without so much help. 

Notice that in may of the problems several questions are asked. 

Some require addition or subtraction or both and the answer is a sum or 

difference. Others ask which of two numbers is greater. Some ask for an 

estimate and not an exact number. Point these things out to the children 
before asking them to do the exercises ... ; 

Encourage children to make mathematical sentences for the story 

problems. This is important information for children who have difficulty 

relating the numbers of the problem in the way the story suggests. The 

machematical sentence is a way of stating the essential facts. 

-i ACTIVITY 1: Story Problems in Geography Pupil page 116 

/ 1 Go over and revise the steps in solving a story problem as you 

discuss the first problem on pupil page 116 with the children. The 

1. Decide what the problem is about and keep in mind the question 

in the problem..asked 
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The problem is about the number of people in Zambia, 

how many of them live in one of the four largest towns and how 
many do not. The question asked is,, "How many people do not 

live in one of the four towns?" 

2. Write a mathematical sentence for the problem. There are two 

ways of writing the sentence. Either may be used:,*'A A 

3,600, 000 -(118, 000 '+114, 500 +88, 600 + 33, 900) =n 

or 

(118,000 + 114,500 + 88, 600 + 33, 900Y + n =3, 600, 0001 

3. Find a number that makes the mathematical sentence true. The 

number shown in brackets in the sentence (the total population of 
the four towns) is found first. The children can write the numerals 

in vertical form tofind the sum, 355,000. Then subtract this 

number from 3,600, 000 to find n. n is 3, 245, 000. 

4. Use the number to answer the question in the problem. 

The number of people who do not live in one of the four 

largest towns is 3, 245, 000. I 
Let a child read the incomplete statement in Exercise 2, about 

estimation. Revise briefly the idea of estimation. (An exact number is not W 
required. Facts are used to make a good guess.)
 

Put these facts on the blackboard:
 

People in Zambia 3,600,000
 
Pepl inIu'ags on 5,0
 

Peoplen in four largest towns 355,,000
 

Guide the children to say that to answer the question they need only the 
first two facts. Let a child write a mathematical sentence for Problem 2. 

3,600,00 =n x 355,000
 

S Let the' children make an estimate of n. By inspection they may say that 

the best estimate is 10. The product. is about 10 times the known factor. 

Use a similar procedure with the other problems or let,the children 

work independently and then discuss their answers. 
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Notice that the method of estimation in Exercise 7. is very much like
 

5f thatof Exercise 2. It also asks 'for !iiSsn g fctor­an e stimatei of thS6 iii

(The best estimate -is about 10.) 

SExercises 3 and 5 use ideas of altitude. You may wish to precede
 

the exercises with a brief discussion of altitude, the meaning of "sea
 

I level'. and "feet above sea level", and so on. In Exercise 4 a distance
 

I% ,expressed in feet is compared to 1 mile. 

ACTIVITY 2: Using Addition and Subtraction Pupil page 117 

than one operation. YouThe exercises on page 117 may require more 


3 may wish to do some or perhaps all of the exercises with the whole class.
 

Or, you may let the children work in small groups, with perhaps some working 

I independently. Go over at least one problem with the whole class, and talk 

about all of the problems when they are completed. Point out that several 

problems ask more than one question. 

Show the children that in some problems it may be best to get all 

expressed in one unit before writing a mathematical sentence.measurements 

1 if 50 pounds is changed to 1000 shillingsFor example, in Exercise 

(50 X 20); the sentence is: 

S r 1000 - (220 + 220 + 200 + 200) =n 

I Also, emphasize that in other problems it is better to relate some of 

in Exercisethe measurements before changing to the same unit. For example, 

S -5it is better not to change 10 tons and 12 tons to pounds. The problem asks 
- . 

Sthat the measurements be compared. 12 tons is 2 tons more than 10 tons.
 

3 tons is changed to 4480 pounds (2240 x 2) and the sentence is:
:Then 2 


2600 __ 4480
 

I To make it true write:
 
2600 <4480
 

Therefore, 10 tons and 2600 pounds is less weight than 12 tons. 

Guide the children to see that they should think about the problem 

The best place to startcarefully in order to decide how to plan their work. 


will not be the same for all problems or for all children.
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sides :of the cutouts..They will find that the sides are one inch long. Say, -

- The cutouts so-s'rh i We wi-qr6i ch - -­ ls­-e a- squareinchasaunit to 

measure regions. 'Which region shown on page 182 is the largest?" Some 

pupils will guess, some will suggest that they can tell by measuring the 

' 
regions. Let each group lay the square-inch units or inch tiles on the regions 
and :tell the measures of the regions. In their exercise books they will write , -

for example: 

The size of rectangular region A is 10 square inches; 

The size of rectangular region B is 6 square inches. 

Let someone tell which region is largest. (Region A, because its measure is 

greater than the measures of the other regions.) 

On pupil page 183, there are regions shown which are not rectangular. 

Ask the children to use their square-inch tiles to decide how many tiles can be 

fitted entirely inside the figures. • " 

(6 in G; 3 in H; 1 inJ; 4 in K; 5 in L; Z in M) 

Ask how many tiles are needed to cover each region completely? 

(8 cover G; 6 cover H; 4 cover J; 6 cover K; 11 cover L; 6 cover M) 

Let the pupils write in their exercise books the results, for example:I 

Region G is larger than 6 square inches and smaller than 

4 - :8 square inches; 

Region H is larger than 3 square inches and smaller than 

6 square inches. 

ACTIVITY 2: Square-Inch Units and Square- Pupil pages 184-185 
Centimetre Units . 

Revise-the idea of measuring a rectangular region with square-inch units. 

Show a rectangular cutout 4 inches by 6 inches and let a pupil measure this -

region with square-inch tiles. As he lays the tiles on the rectangular cutout, 

ask the class questions such as: I 
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*How many rows of square-inch tiles does he need? (4) 

----- many-square- inch-tiles in-each row?-( 6) .*___ 	 iKk5~---How 

, How can you find the number of square-inch tiles he used?
 

6, 12, 18, 	 24; Add,(Accept any answer such as: Countby sixes, 

6 +6 +61+6; Multiply, 4 X6) 
Does 1he need 	to put all the tiles on the region to find how many 

tiles he needs? (Guide the children to decide that he needs only 

the tiles along the edges to show how many rows and how many 

in each row.) 

r43. PL

I~ 
 4tiles 

< -. 6 tiles 

Does he need to lay tiles on the region to find how many tiles* 

he needs? Can he find the number another way? (Guide the children to 

decide that he could measure the two sides of the rectangle in 

inches in order to find how many rows of square inches and how 

many square 	inches in each row.) 

use the word area for the measurement of a region. Say,Explain that we 

of this rectangle (hold up the cutout that was measured) is 24 square"The area 

3 	 : inches". 

Note: The word area is used for the measurement of a plane region. It 

is correct to say, for example, that the area of the rectangular region is 24 

say "the area of the rectangle", since 
square inches. It is not quite correct to 

But this is such a common expression that area is a measurement of a region. 

we will use 	it without misunderstanding. Thus, area of the rectangle" will 

.mean area of the rectangular region . 
use to measure line 

. 

segments?" (InchesAsk, "What small units did we 

asmaller square unit than
and centimetres) Explain that people often use a 

UNIT 15 259 

M~ 	 27
 



square inch. They sometime's use a squrecentimetre. Show the class 'a square­

~c'entimetre-tile...and.let -a.pupil-measure-its. sides. with-a -centimetre ruler .,,He -will- 5 
say, "Its sides are each 1 centimetre long". Guide the class to say, "It is a
 

square centimetre".ti ..
 

Hold up a rectangular cutout (3 cm. by 7 cm.) and ask the class how
 

to find the area of this region in square centimetres. Let the class watch as
 

you give a pupil some square- entimetre tiles and he lays these tiles on the
 

region. When he does this, again ask questions similar to those asked about
 

the 4 in. by 6 in. cutout.
 

Guide the class to decide, "We can find the area by finding the number
 

of rows of tiles needed (3) and the number of tiles needed in each row (7). The
 

area of this rectangle is 21 square centimetres".
 

On pupil page 184 let the pupils use their rulers to make sure what size 

units are shown in the figures (square centimetre). Then ask the children to I 
answer the questions. Explain that they should imagine that square-centimetre 

tiles are laid on the regions (as shown by the crossed lines). In Exercises 4 to 

6 the children imagine extra tiles that are needed to cover the regions. (Region 

C has an area greater than 24 sq. cm. and less than 30 sq. cm. Region D has
 

an area greater than 25 sq. cm. and less than 36 sq. cm.) The number of
 

square centimetres is found either by counting tiles or by multiplying the.
 

number of rows by the number of tiles in each row.
 

On pupil page 185 are exercises finding areas of rectangularmore cin 


regions. In Exercises 4, 5, and 6 the children will find that multiplication is
 

the easiest way to find the area, because parts of the regions are covered. .
 

Enough of each region is shown to give the number of rows and the number of
 

units in each row.
 
Answers for pupil page 185:
 

1. 20 square units 2. 18 square units 3. 35 square units 

On4. 70 square units 5. 48 square units e6.39 square units* 
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test andtryoub ts on Ieyethe PrimaryOne and Volumes I and IIof the
t result 


shwas
Teache a re rev:ised. This. probably due in part to
eTraining materiaIs,-we 

the sheer quantity of materials, the entire si nvoved se vu
 

averaging.about 200 pages each. As it was later determined, this amount of
 

content may havebeen more than necessary. The EntebbePrimary Series
 

Guide, which structures the sequence of individual lessonsat various grade
 

levels for 4 different patternsof school systems, notes that, "Experience' 
inthe six books of the Entebbe Mathematicshas shown that the material 


Series Primary has more learning activities than can be used in six years."
 
Even when adjusted to an 8-year ,eprogram,e n occasionalr isuain....................eunits still are to be
 

from what was Initially'planned as a 6-year program.
Laa,,deleted 


problem was the publication of materials. Various volumes
3'StHilanother 
were published by Science Research Associates, Inc. and 'Silver-Burdett, under
 

- contract with EDC,,at a total, estimated cost of slightly more than $500,000.
 

U>A few volumes were published directly by EDC at the end of the program, and
 

ScienceResearch Associates, Ltd. (England) agreed to publish a few of the
 

'7volumescommercially (Primary One, Primary Two, Secondary One, and Basic
 

-There usually was a considerable time lag
 

<. 

Concepts, Volumes I and 11). 


between the preparation and printing of a volume; the Guide for the Primary
 

iBooks,
for example,was preparedat the Mombasa Workshop in the Summer of
 

1968 but was not-.printed until June 1970., All materials were edited exten­

,ively at EDC's United.States offices between their writing and printing.
 

'Theruse of American editors was felt necessary for the entire Entebbe series
 

- and has continued for the regional programs. 

over 500,000 individual volumes were printed with the direct
3Slightly 

Of these, 429,619 copies were reportedr
support of project funds through 1970. 


as distributed to the 10 participating African countries. lt should be noted,
 

however, that'a number of these were likely to have been inspection sets of
 

between 50 and 67 volumes each, that an average of two volumes were needed 

3 per 'pupilI per year, and that a significant number of thIese volumes were. 

'acopies~of Teachers'.Guides. Inaddition,,more-than one million copies of, 

translations or adaptations of the Entebbe texts were reproduced locally,
 

inEthiopia, Kenya, and Tanzania. An estimate o~l tie actual
 
aprincipally 


number of stude4ts who used the materials ,can be derived from the following
 
a a+: 
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data- reported by--EDC- at-teen'f 199;cvr 9" rai43 r s 
comp'leteithrough November. 1967. A total of 1,667 classes was quite~conserva­
tively es'timated to have grown to 2,000 by 1969. (The Final Report to 
AID states "At the latest date of full detailed Information, 1967,te,
 

materials were being tried out In3,400 classes [African Mathematics Program

(EDc) Final Report to AID, April 2, 1971, p.5]).*'
 

Estimated Use of Entebbe Texts at the End of 1969 

Number of Number of 	 NubroICountry 
 Primary Classes Secondary Classes Teachesrinn
 

Ethiopia 25 300 	 4VGhana 1637 20 
Lie ra 351 1832 
Lberi 35. 18 ' 13 

Nageria 130. 6,0 10
 
Sigerra~en 160. 600 1056.
 

Tanzania 115 60 10
 
Uganda 28 -- 60.,a
 
Zambia 65 3 405
 

* Total , 777 630 	 260. 

*Approximatej
 

The estimated present use of AMP materials ineach country participating
 

inthe ,implementation phase of the project isgiven later in'this report.3
 

itshould be noted at this point, however, that the original Entebbe mater­

*>	ials are now out of print and unavailable from either EDC or any commercial
 

publisher.
 

4. Training Programs 

Three main types of training programs have been offered. The first 

uses an exten'sive series of in-country, in-service workshops for teachers,$,
 
tutrsinspectors,anotes Dreotiniaeteflvigisi
 

tutes were held:
 

1 
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1970A~j,.

Hel from'~* 1963< to'-' 

Insttute
Training(
Teacher 


1963196 TAL 36 

1964-1965. 1 6 263 
1965-19616 93754 

1 5441966-1967 10 

167-96813 751
 
0968-1969 11 683
 
1969-17 9 839 

67
3.Total 3,815 

These institutes, which usually ranged from one to three weeks each,
 

£wereoffered inthe countries served by the project. Instructional duties
 

generally were shared by Africans familiar with the project and visiting
 
.American educators. The typical program included lecturers on the content
 

of modern mathematics, discussion periods to inspect and review AMP curric­

ula materials and, often, demonstrations on the use of the inquiry method
 

- for classroom presentation of these materials.
 

A second type of training program was a series of ABC Institutes held
 

between 1966-1968. This program, sponsored by the Ford Foundation as an 

adjunct to the AID project, was designed primarily for senior mathematicsItutors inthe ten participating countries. The purpose was to produce a small
 

cadre of qualified educators ineach country who could then assist indevel­

oping adaptions of the Entebbe materials to meet local conditions and incon­

tinuing the in-country training of teachers, inspectors, and other tutors. 

I'Attendance at the three summer sessions, one month in 1966, one month in 

isshow-n below by "type" of participant (A,B,
4K1967, and two weeks in 1968, 


The original plan was to have the same group of individuals
C, or D), 

However, the eight Eastern Nigerians
Nparticipate In all three sessions. 


were unable to attend'after 1966 due-to the Nigerian civil war; Ghana
 

changed its delegation between 19'66 and 1967, and Zambia did not participate
 

in 1966. Also, twelve of the participants in 1968 were Zambians who had 
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-werenot always-consifstentwith this-object ive.- InWest-Africa',, Sierra------'' 

Leone supplied mostly primary school teachers, more than half of the 

Liberians were in job~s other than teaching, and 11 of the 74 participants 

from Ghana stopped teaching mathematics soon after the course. InEast
 

Africa, 12 of the' 67 participants from Ethiopia were lecturers Inmathe­

matcs'ndwere regarded as over-qualified for the instruction; in
 

Kena,24of the 41 participants were primary inspectors who did not
 

specialize inmathematics and for whom the training program was too compre­

hesie The correspondence materials used for the program were based on
 

those developed for the ABC Institute's correspondence lessons. Attendance
 

at the first series of formal courses, two each in East and West Africa,
 

isshown below with data reported inJuly 1971 on the number of attendees
 
who were then participating inthe correspondence program. Since then, the
 

rate of participation in the correspondence program has been further reduced. 

'TABLE 5 


Inst itutes -for'Mathematics
 
Tutors and Inspectors for 1970 and 1971
 

Course Correspondence
 
institute/Location Attendees Participants
 

Nijala Institute
 

irra Leone301
 
Liberia 15 4
 
Ghana 17 J5
 

62 35 

Cape Coast Institute
 

Ghana 57 46
 

Addis Ababa Institute
 

Ethiopia 67 30
 

Nlairobi Institute
 

XKenya 04 24
 

'135
Total, "All Groups,, 227 


'''~'"This represents"5 9% of: all attendees.
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initially were late for the workshop 'at'Fourah Bay .College, Freetown, Sierra 

Leone, primarily due to the long delay in the selection of that location. 

Sierra Leone for the workshop.Materials assembled in Ghana were shipped toM 


These arrived in time, but some needed books were omitted from the shipment.

5No advance arrangements had been made for typewriters inSierra Leone, and 
3 

- several had to be purchased hur'riedly; typing volume was underestimated and 

an insufficient number of typists had been arranged for; insufficient letter­

- ing materials had been acquired; and there were problems with housi',g and 

meals. Neither Ghana nor Sierra Leone had yet appointed trainee editors to ,. work with their American counterparts. Although each of the three partici­

pating countries was asked to nominate nine individuals to-attend, eight 

I indicated they would not attend and onlythree replacements were found, 

leaving twenty-two expected. Of these, four arrived after the sessions had 

a.. begun.. 

SAs a result ofthe above difficulties, and although copies of the
 

S.text were needed only for two trial classes in each of the three countries,
 

the planned trials still had not been conducted prior to the 1972 workshop
 

Sand, for that matter, neither were the materials ready for trials during
 

the 1972-73 school year. In contrast, the, EARMP group had developed the 

412-page Volume I of their new teacher training text into camera-ready copy 

in time for trials in the participating countries two weeks after their 

first workshop ended. 

Additional problems were encountered by W'ARMP. tlo Trainee Editor is 

available to work with the EDC Mathematics Editor on a regular basis. This 

means almost two years have elap ed without any systematic training in this 

skill for Africans in the three western countries and, because of an absence 

of editorial assistance, editing is proceeding very slowly. Some relief has 

.. " :,been received recently from an American volunteer designated to serve as an 
.: 

assistant to the Mathematics Editor, but this is not contributing to the
 

been a
development of Africans.' ed.itorial skills. Another difficulty has 

lack of agreement on drafts being prepared for teacher training. Text for 

this purpose are very much needed but none are likely to be completed untilm 
some fundamental differences are resolved between'EDC and certain of the 

-3 writing comm."ittee members., 
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6Materials Evaluation Activities.
 

k:-, Evaluation of materials produced at both the Entebbe and regional work­

shops has been' regarded as a project component since its inception. During
 

the project, on the other hand, evaluation has been relegated into a secon­

dary role because of continued time pressures, frequent unavailability of
 
materials, lack of skilled evaluators, and the apparent absence of realistic/I
 

a plans for evaluation programs. The result has been a series of studies of
 

.7 

questionable validity and significance, which have provided minimum guidance
 
*: for systematic revision of the materials to better meet classroom needs.
 

~:a *~* It was evident..to the evaluation team in1972, as itwas to the Committee . 
on International Cooperat~ion inM~athemtics Education5 in1968, that very
 

little-emphasis has been given to the revision process throughout the
 
project. The only consistent use of field information seemed to be teacher
 

comments. Yet, the project field staff expressed doubt concerning the util- 5 
ity of information from this source: "One cannot rely on teachers' reports ma 

on the use of materials and there appeared to have been occasions when the I 
local supervisors did not recognize weaknesses in the materials or were un­

willing, through diffidence or fear of upsetting susceptibilities, to report 3
 
on the weaknesses (African Mathematics Program EEC] Final Report to AID,
 

April 2, 1971, p. 32)."
 

7. Personnel
 

Throughout its entire history, AMP was guided by Steering Committees
 

composed of leading mathematics educators. Many committee members have
 

remained constant for long periods of the project, givin continuity to
 

the group. The Committee also has reflected interested African membership
 

over the period of the project as shn in the following table.
 

1969. (This evalua­tion in the African Mathematics Program, September 16, 


tion was sponsored by the National Science Foundation through the Conference
 

Boar
ofthe'Mathematical Sciences.)
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TABL7,6
 

Steering Committee and Management Committee
 
Membership,forSelected Years
 

YearsToa
 
Membershie * oa 

Year United States Expatriate African 

1961- 1962 16 0 0 16 

1964-1965 17 1 7 25 

1970-1971 24 1 ~8 	 33 

1972" WARMP 2 	 0 68.2 	 1 6 9a'EARMP

Combined 4 	 1 12 17 

U"These figures refer to the January 1972 Management Committee mneetings.~
 
Two EDC 	 representatives are usually present; African participants range, 

Itwas originally the responsibility of the Steering Committee to make
 

plans and monitor progress; beginning with the regional implementation phase,
-

it is the responsibility of the two regional Steering Committees, now refer­

red to as Management Committees, to appoint each regional Program Administra­

tor and to eventually assume full responsibility for planning and policy 

making for each of.the two regional Programs. The EDC Project Director is
 

not responsible to the committee but does report to it on progress at 

Committee meetings. During the current implementation phase of the project, 

5 	 the two regional Management Committees meet twice yearly. 

I 	 Three different individuals have served as AMP Project Director since 

the inception of the project: 

From 1962 to 1964, the Project Director was Professor William Ted Martin. 

-. , 	 He received his Ph.D. in mathematics from the University of Illinois in 1934. 

Professor Martin was Head of the Iathematics Department at the Massachusetts 

Institute of Technology for 23 years and has regularly attended their meet­

ings. During the, length of the project he has visited Africa at least yearly
 
to attend wokhpsadvisitthe Mnistr ie~s-of ,partimcipatingl conres.:!!,: 

+ i
 Director.Professor Martin served only pat-t me during his term as Project 
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From 196 	 to 1971, the Project Director was Mr Hugh P., Bradley, a 

British citizen w:ho had previously participated in the project as a repre 

sentative 	from Kenya where he had been Inspector of Schools For the 16
 

lie received his M.A. from the University of Glasgow in 1937, Inmathematics
 

and physics. Mr. Bradley was unusually qualifiied for the position inthat
 

he was a joint author of the revised Highway Arithmetic and Mathematics
 

series which was the standard primary text series inmathematics in East 

Africa and elsewhere i' the early 1960's. He also was a founding member 

and an officer of the Kenya Mathematical Society. As full-time ProJect 

Director, Mr. 'Bradley visited Africa as often as three or four times per 

year. 

*.From1971 to the present, the Project Director has been Mr. John Joanou,
 
who initially joined the project in 1i967 as a Project Associate. M1r. Joanou
 

uattended St. John's College, Maryland, from 1954 56. His previous work 

experience was largely in the field of' communications and public relations. 

Mr.' Joanou has averaged three trips a year to Africa while serving as Project 

Director.
 

Another group of key AMP personnel has consisted of consultants who
 

institutes. Between 50 and 60 educators have served inthis capacity since
 

its inception. In'the earlier phases of the project, most of this group
 

was composed of faculty members from United States universities.. Gradually,
 
however, more Africans have assumed these roles, and there isnow a sizable
 

{. 9 j *. 	 cadre of African mathematicians and educators who have served the project' 

as technical experts.' 

A third group of personnel has been the EDC field staff who were added
 

to the project after 1971, following the inception of the implementation
 

(MatemaicsEducator, WARMP); Professor Roy Dubisch (Mathematics Editor/ 

EduatrEARHP); and M.Jh . izead(ahmtis dctrAM) 

Messrs. Alexander, Norris, and Fitzgerald arrived on~site InOctober 1970; 

Mr.Harmanand Professor Dubisch arrived inJuly 1971. 
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8. Financial Support
 
Theinancial hsto'y of the AMP project is summarized in the following
 

Tab e*(7). These are based on budgeted amounts rather than actual expendi­

3tures,for AID support, and do not include local cash and in-kind contributions
 

by participating countries. Of the total amount of $ 1,583,610 summarized 

-. in the table, AID has provided or allocated $4,204,610 (91.7 percent) and 

S Ford Foundation hasprovided $379,000 (8.3 percent). 

TAD..E 7
 

Financial Summary
3 	 .AMP 
Contract 	 Amount
gPeriod 


.$122,500
12 Jun 1961 to 31'FHar 1962 ICA c-1962 


10 Dec.1961 to 28 Feb 1962, AID c-2350 62,000
 

10 Dec 1961 to 2'8 Feb 1962 Ford Foundation 7,000
 

AID/afr-24 2o4,512
531.tMay 1962 to 12 Nlov 1962 

3 May 1963 to 31 Oct 1967 AID/res-21 1,823,012 

g ,A I Jan 1966 to 30 Sep 1970 Ford Foundation 372,000 

S-AJun 1967 to 31 Dec 1969 AID/csd-1567 	 1,034,286.
 

a 26 Jun 1970 to 7 Aug 1973 AID/afr-711 	 958,300 

'$4,583,610
Total 


9. Implementation Phase Goals
 

3 	 EDC, (Progress Report to the Agency for International:According to 


* Development on the Regional Mathematics Programs, February 1, 1971' to
 

1 October 5,1971, p. 1)the purpose of the regional implementation project is: 
"1a),,To improve the mathematical background of the maths 

tutors and/or supervisors and the qualityof maths­
education inthe training colleges through insti­
tutes and correspondence courses; ­

b) 	In cooperation with local personnel, to review, adapt 

and1 produce inAfrica suitable common math textbooks 
based on the Entebbe Mathematics Series and other 
existing texts;,I 
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C) To give local personnel experience inthe preparation
 
adaptationand trialtesting of teaching materials to
 
help to build up a nucleus for ongoing curriculum
 
devilopment and research in mathematics.
 

In general, the program is intended to make possible the 

implementation of primary school mathematics curriculum reform
 
by training middle
:level personnel who will be responsible
 
for pre-service and in-service teacher education and at the
 
same time, to make available suitable local primary materials
 
which will be used in this implementation."
 

l
T thmo limplementation of newmodern mathematics curricula, however,
 
is not expected to be accomplished during the tentatively scheduled four
 
years of the project. Even from the beginning of the present regional3
 

program, itwas noted that, "This retraining of teachers isnot' a short-term
 
program and may take five to ten years. The main purpose of 'the 'Regional 
Programs isto ensure that personnel will be available to undertake such 
retraining (African Mathematics Program [EDC] Final Report to AID, April 2, 'f' 
1971, p. 35)." Furthermore, the workshops planned for Ilest Africa were 
designed to complete the draft revisions, trials, and re-revisions only of
 

the Primary I-IV Pupil Books and Teachers' Guides, Secondary I-IV Teachers,
 
Guides, and the Teacher Training Materials. The remaining.primary materials
 

secondary,pupil texts, and' other volumes were to be completed after the'5
 

termination of the project. 

The program includes the participation of five African countries: 
 3 
Ethiopia and Kenya inthe East African Regional Mathematics Program (EARMP).
 
and Ghana, Liberia, and Sierra Leone inthe W-est African Regional Mathematics' 
Program (WARMP). As illustrated in the map on page 41 (Figure 1), this phase *~~ 

of 'the program does not include five countries with extensive earlier AMP 3 
participation: Malawi, Nigeria, Tanzania, Uganda, 'and Zambia. Headquarters
 
of EARMP is located at Addis Ababa, Ethiopia. The staff there, aside from 3 
P~rofessor Roy Dubisch, the EARt4P Mathematics Editor/Educator, consists of the 

Program Administrator, Ato Makonnen Eunatu, and a Secretary, Mrs. Hlaile 
Egigayehu. WIARMP Headquarters-is located at Accra, Ghana. The staff there, U 
in addition to Mr. Roger Hartman, the.14ARIIP Mathematics ditor, and fir. John 
T. Norris, the Mathematics Educator, consists of Mr. D. A". Brown, the WAR11P 
Progra Adiitatr n ir.Stephen Haynes, Secretary. The role of the 
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Program Administrators, who are EDC employees, is to "arrange-for the Imple 

mentatron of program decisions andbe responsible for the day-to-day adminis.
 

the program' in the sense of "proper fiscal management,planning
 

and operating teacher training institutes and workshops, and preparing pro­

posals and budgets for ongoing activities (Progress Report to the Agency for
 

International Development on the Regional Mathematics Programs, February 1,
 

1971 to October 5, 1971, pp. 89-90)." The responsibility for technical and 

managerial direction of the program now rests with EDC, which has invited
 

advice and guidance from the two regional Mafnagement Committees. At the, end
 

"an interim period estimated to be eighteen months to two years" from the.3
 

be ginning of the implementation phase, itwas contemplated that "full control 

of the fiscal, administrative and educational responsibilities of the program3
 

will pass on to the Management Committee (Progress Report to theAgency for
 

.of 


1971 to October 5, 1971, pp. 89-90)." According to this schedule, announced
 

inJuly 1971, control should have been turned over to the Africans by late
 

1972. .Further consideration on Management Committee participation inW1ARI1P
 

and EARMP policy making and planning is included inSection 111-C of this 

report.
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C. -African Primary Sc ience--Program-

Plans for science curriculum reform inAfrica began in 1965, although

IEDC cooperated with several African nations working on the development of 
science programs following the 1961 Summer Study-at Endicott House.*, In 

34Nigeria, for example, workshops to develop elementary science curriculum
 

materials were 'held during 1963 and 1964. Some materials from the EDC
 

Elementary Science Study (ESS) project were locally adapted to the Nigerian
 

setting inaddition to the local creation of materials. The Kenya Science
 

*Center, operational for more than three years, introduced new materials and 

I techniques Into Kenyan elementary science classrooms. Similar work was 

ongoing at Ghana, Rhodesia, and Tanzania. 

1. Planning
 

3.Based on the general objectives for the reform of elementary science
 

education stated at Endicott, two planning meetings were held: one on 4-5
 
..
 

.September 1964 at Rome, Italy, and another on 
7 +!( Ai! 

22-26 
: ! !: : 

February 1965 
%: ' at i + 

Kano, 
: :A $A:W!: , i ,i , , ,. ; ' i + i :+ ! J ' ;!:!+i '~+,& 'Tk: +' i i , >:ii 4i! i i i! :++.,V + Ji7 Y > , i: L:2i+7 ! i~; i '< ! Mi ,!: L , ! % > !7 "! + i;I:Nigeria. The Rome conference was sponsored by the Ford Foundation and the
 

Kaoconference was jointly sponsored by the Ford Foundation and AID. The
 

Rome conference was attended by fourteen participants, eight non-Africans
 

*from the United States and United Kingdom, and six Africans representing
 

AThey
141igeria, Kenya, and Ghana. developed the following goals for APSP 

activities:
 

1< 
 a. to support existing science education activities InGhana,
 

Nigeria, Rhodesia, and Tanzania by creating science
 

centers on a scale appropriate to local resources;
 

b. to form 	science center staffs capable of developing and

3 new curriculum materials as well as
 

providing in-service teacher training;
 
. . . .demonstrating 

c. to employ materials already developed under the ESS
 

~~ 	 project a's a basis for experimentation and adaptation;
 

within local settings; and
 

d. to provide curriculum materials to teachers distant
 

from the centers via a low cost mailing system.A
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b. 	 preparation of tcxt and ,teaching materials plusssome 

laboratory experiments n~ 

c. 	coordination of programs being conducted in the partici Q 

pating countrics. 

The 1965 Entebbe Workshop established the procedures followed by sub­

sequent materials development workshops. There were 52 participants,
 

including 34 Africans and 18 non-Africans. These participants included
 

Ministry of Education officials, university scholars, and classroom teachers.
 

worked informally to develop both student and teacher materials, all
 

of which unlderwent field tests in at least one Ugandan classroom during the
 

3They 

3workshop period.' Following the workshop, each African participant received
 

copies of 8 units in draft form, out of 22 units begun, useful for adapta­

3tion to local needs. The remaining units needed further editing and
 

additional revisions before they could be field tosted.
 

In 1966, Tanzania hosted the second workshop at Dar es Salaam. Fifty­

six scientists, science educators, and Ministry of Education officials
 :
' 	 ifii,% m: > k:i ' 	;! , !'! ,4 t ; # / < G:+,*=Q S iVx H ! % : ';,x '"< , ( ,qi '!i!/ < : ­3representing the participating African nations worked with personnel from
 
;! , ! i i,4 ! i
 

!i)i 	 7, ! 
) ! 	 : ~ <7'; :' ! 7 >! ~;!i!~~i~ ' ui ;': !", V7 	 2 ! : ,, w I' :H3 , , +-4 ! ;i' '! 	 !U', ' : !
the United States, the United Kingdom, and Canada. They continued the devel­

opment of materials for teaching science to African primary school children,
 

with heavy emphasis on the use of locally available supplies in the design
 

adproduction of units. Groups representing the physical and biological


V.sciencesvwere subdivided into working teams of three to six members, and
 
each team prepared units in specific subject areas. Seventeen units w~ere
 

least one
3..drafted and, as at Entebbe, each unit was field tested inat 


Tanzanian primary school during, the workshop. Again, participants returned
 

home with a sample of six units useful for local classrooms.
 

In adito tomtrasdvelopment, activity began in producing films
 

Teprimary purpose of these.,films was to be in teacher training.
 

The tiird development workshop convened in 1967 at Akosombo,.materials 


Ghana. The 53 participants included, 35 Africans and 23 non-Africans. They 

continued development of new materials for primary school science students 

inAfrica.' Participating countries included Ethiopia, Ghana, Kenya, Lesotho, 

*115: 



Liberia, Malawi,,Nigeria,,Sierra Leone, Tanzania, Uganda, and Zambia.
 
Fifty-fiveunitsshad reached various stages of coip.let.on, and were prepared
 

primarily as-teacher guides to employing local resource's for teaching primary,
 

school science, Additional materials also were being prepared, such as pupil
 

books, science-readers, and pilot films. Itwas recognized by 1967 that the
 

APSP curriculum materials could be implemented inone of three fprrn5:
 

a. as a unified curriculum science package;
 

as material supplementary to existing science education
 

curricula; or
 

c. as models for local adaptation.
 

Program direction was redefined by 1968, as the African r~ountries3
 

actively worked to implement APSP materials inprimary schools. The initial
 

goals were to create a set of curriculum materials and, implicitly, to (live3
 

a large number of African educators curriculum development experience. The
 

aims also included development of new science centers, or the expansion of
 

existing ones, from which field tests of these materials could be conducted.
 

The science centers also would operate as the institutions through which
 

African curriculum development capability would be enhanced.
 

The need to develop teacher training programs closely relates to the 3
 
development of curriculum guides, to assist teachers in using tnedscovery
 

approach in teaching primary science. Although teacher guides had been3
 

created during the 1965, 1966, and 1967 workshops, major emphasis on in­

service teacher training did not begin until 1969 when-the majority of tutor3
 

positions became occupied by Africans rather than expatriates. These teacher
 

training workshops convened in teacher training institutions; outside resource 

people contributed ideas about teaching techniques and strategies. SomeI 

APSP training workshops attempted to involve teachers in the development of 

classroom materials. This was done not only to create a curriculum develop-3
 

ment capability but also to Increase their ability to implement these.
 

materials in the classroom. Pre-service teacher..training occurred sporadically 5
 
throughout countries participating inAPSP. For ~example, Tanzania concen­

trated on the development o~f pre-service teacher training and adopted APSP 3 
materials for inclusion in the teacher training college syllabuses. 
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37Iishmen of.15 'scien'cecenters*n 11 African countries. 'As. the project 

developed, EDC personnel met with Ministry officials in English-speaking 

,)tropical oncerning the,extent of their participation in
African countries 

APSP and the possible formation of a science center as-the~institute for 

creating curriculum materials and conducting field trials. APSP also joined 

forces with the existing centers in Kenya and Iineria. By 1967 efforts we re 

directed toward assisting seven countries, committed to improving science 

teaching in their primary schools, .to establish operational science centers: 

Kenya (1965); Nigeria (1965); Ghana (1966); alawi (1966); Tanzania (1966); 

Sierra Leone (1967); 'andUganda (1967). (See Figure 2, p. 48.)
 

3. Workshop Products i 

A total of 51V units are currently available. The majority of these 

were created at the three materials development workshops from 1965 to 1967. 

Following completion of the materials development workshops, materials were 

edited 1and brought to final~form at three writers' workshops: Na irobI 

Kenya. (1968 and 1969); and Takoradi, Ghana (1969). Products at the conclu­

sion of the workshops phase include: teacher quides,,student materials,
 

science readers, mini-units, and teachers' background books.
 

Table 8 (see page,49),,adapted from Final Report (EDC), Beginning 

~~ Science Curriculum, December 1, 197.1, pp. 80-82, summarizes the curriculum

3" material's completed by 1971, and the suggested class levels where they could 

most appropriately be used. 

A sample of the APSP curriculum appears on the following pages. This
 

unit,.prepared by the Physical and Chemical Sciences group, isdesigned for
4< 

students in Standards 5-7.
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TABLE 8
 

Suggested Class Levels for
 
APSP Printed Curriculum Haterials
 

TITLE 	 LEVEL
TITLE LEVEL 


i- ;3A. Maki'ngTeachers'a StartGuide. ".to the. APSP..';:.:171-71-7::PhysicalDLand; Chemical Sciences :­. ..:i,'; 	 : 


Makng Strt *.* . -7 Making Paints . . .	 .. . . . . .. 3-5*. 

Water and 	Paper. . . . 4-5
LOWE PRIARYColours,

LOERPRMAYSinking and Floating . . . . . 4-5 

Torch Batteries and Bulbs . 4-5 
-
Introduction . . . . ... . . . 1-3 'hnigSld . . . 4-6. . . .. 

. . . . . . . 1-3 'laking-aManiferArts and Crafts 

4-6'
CConstruction . . . . . . . . . 173 Friction . . . . . . . . . . . 

Cooking . . . . . . . . . . . . 1-3Dryand.ookng .. ... , .: !.3. Estimating Numbers . . . . . . 4-6
 
Dry Sand . .M.... ..u. .- 3 Making Things Look Bigger:
 

. Exploring the Local Community . 31-3 Teachers' Handbook . . . . . 4-7
 
Plants in the Classroom . . . 1-3 A Scientific Look at Soil . . . 5-6
 
Playground Equipment, . • . 1-3 Inks and Papers. . . . . . . . 5-6
 

. .ater . . . . . . . . ... . . 1-3 Construction with Grass . . . . 5-6
 

W'et Sand . . . . . . . . . . . 1-3 Powders. . . . . . . . . . . . 5-6
 
Wheels . . . . . . . . .* 1-3 Chima Makes a Clock . . . . . . 5-6


3. 	 Woodwork . . . . . . . . . t.l-easuring Time: Part I . 5-6 
Bricks and Pots . . . . . . . . 5-7 

MIDDLE AND UPPER PRIMARY 	 Tol^frS oo . . . . .5-7-7... 

'Making a.Microscope . . . . . 5-7 
Biological Sciences and Weighing . 57'Balancing 	 ..
 

*ExploringNature, 	 3-6 Sound:, A Look at Musical
 
S ... Seeds .... . . 45-. Instruments ". . .-. 5-7
 

The.I-oonlWatchers . . . . . . .5-
NSmall Animals .. . 4-5 Stars Over Africa . . 5-7.SThe"\,Water Book ::, ,., ; 4,"{:,1-5 	 :' . .. 

Ask the Ant Lion . . .. 4-6 Strangers 	in the Sky . . . . . 6-7*
3. 	 Juba Beach .. . . . 4-6 'Usingthe Sky.'.. .. .... 6-7 
Mosquitoes . . . . .* . . . . . 5-6 How the Sky Looks . . . . . . . 6-7 

Common Substances Around theOurselves . . . . . . . * . .. . 576 
. . . . .' . . 6-7*Chicks in the Classroom. .5-7 Home.. ; 

I' :Tilapia.. / . . . ' " . .; . . 6-7 Measuring Ti me: Part II1 • 6-7 

'Buds and Twigs . .. . * . . 6-7 Pendulums o 6-7 
A Book about Pendulums... .6-7 

V 	 . . . . . . . . * 7-0

,..Liquids, 
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Sound, a preliminary teaching unit, was developed at the 1966 Workshop in Dar es 
Salaam. F rther. versions of the material have been tested in African classrooms and, 

-after several modifications Sound: A Look at Musical Instruments was written. While 
many, people have contributed ideas to this unit, principal contributo were Dr. D. M. 
Lapp and D. Kiyimba, Uganda and M. B. R. Savage and W. U. Walton, Kenya. 
photographs show children and musical instruments of Uganda. Comments of teachers 
using this material are needed and will be appreciated. Correspondence should be" 
addressed to your nearest Science Centre:~ 

Elementary Science Unit Science Curriculum Centre 
Ministry of Education Njala University College 34P. 0. Box M 188 Private Mail Bag 

Accra, GHANA Freetown, SIERRA LEONE 

3.Natural Sciences Education Section Science Education Department 
Kenya Institute of Education Morogoro College of National Education* 
P.0.Box 30231 Box 691 

Nairobi, KENYA Morogoro, TANZANIA 

Science Centre Uganda Science Centre 
Domasi Teachers College National Institute of Education 
P.O. Domasi, MALAWI P.0. Box 7062 

Kampala, UGANDA 
Science Curriculum Centre3 
Department of Education 

University of Lagos 
Lagos, NIGERIA3 

These materials have been developed with assistance from Education Develo mnt 
: Ce : Newton, Mass., U.S.A. operating under US/AID Contract csd-772,a 
the African Primary Science Program. 

JULY 19713 
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LESSON 3: MAKING HIGH AND LOW NOTES WITH INSTRUMENTS' 
' ": THAT ARE BEATEN :' 9 

LESSON 4:: MAKING HIGH AND LOW NOTES WITH INSTRUMENTS :­
r'"; " THAT ARE BLOWN :-:::'"1.1 

LESSON 5: MAKING HIGH AND LOW NOTES WITH INSTRUMENTS . 

' "'" : ,' THAT ARE PLUCKED ". ."';14' :" 

i!:':,:.;: "LESSON MAKING HIGH AND LOW NOTES WITH STRINGS ' : 16.. 6: 
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;:. : :"LESSON 9: HOWCANTH SUNDS OF INSTRUMENTS BE , . . 
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INTRODUCTION -

This unit is about sounds: low sounds and high sounds, soft sounds, loud sounds and 
sounds that are musical. The children are given opportunities to make and play musical 
instruments, form bands and enjoy the experience of making music in groups. 

Other activities are presented for the children to explore the ways in which different 
sounds are made. Simple equipment, interesting questions, and problems are suggested
to encourage exploration, construction and experimentation. 

Before you begin work on the unit, it would be valuable to read through the entire 
guide and to be familiar with what is to be done in the various lessons, as there are 
many ways in which you, the teacher, can use this unit. 

Beginning 

The order in which you use the lessons, you will decide upon. You may decide to 
begin by: 

-following the lessons in the order given in theunit; 

introducing one activity as an, extension of work you are doing in some other 
subject, for example, a study of sets in mathematics may lead you to look at the 
classification of musical instruments; a music lesson may involve discussion of high " 
and low notes and this may lead you to the lessons on making high and low notes
with different kinds of instruments; 

making musical instruments in your classroom; 

talking about the music in your region and having your pupils bring in a variety of 

encouraging, those pupils who may have made musical instruments at home to bring 
them to school; 

visiting a local expert who makes musical instruments. 

5' 
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various lessons and the activities in the lessns,, you Will-se-...As you.. look over.. .

3 
-

they can be arranged inthe following way: 

The Activities 

1 	 3-4-5 6 

Playing and Classifying Making high and low Making high and low 

listening to instruments notes with: notes with strings 

3 " instruments 
Instruments that are 

(1 and 2 go together) 	 beaten 
Instruments that are 
blown 
Instruments that are 
plucked 

(do one or all of these) 

9 	 107 	 8 

More work with How do traditional How can the sounds Making instruments 

strings instruments work? of instruments be 
made louder? 

(systematic 
experiments 

_with strings) 	 _ _ _ _ _ 

You, of course, may want to change this order and should feel free to do so. You 

may want to start with "making your own instruments" (10) and then take the 

- . . activities in order 1-9. Alternatively, your order may be 3-4-5, 8, 7, 1-2, 6. Enjoyment 

and learning should go together. You, as the teacher, can decide the order of activities 

will encourage both learning and enjoyment in your classroom.Srwhich 

(2)
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.- ,In this first lesson, ;your, pupils will have a chance to discover by themselves how 
; ' .various instruments make sounds. At'the same time, the children will have the pleasure. : 

~ofr playing ;different i:nstruments'and can begin: to think about how :the various 
... . instruments are alike and different." ; " .' ,..- " - -.. 

Preparation"
 

..,..> You should try to obtain two or three of each of the following kinds of instruments: r" 

blow n-"i" ' :Iinstr~uments that are ' -' _ / 

4,,' .'4*instruments)*wStringe w...;" * "r'.- U 
• Ringing instruments that are struck, such as bells, gongs, earthen jars, bottles....,, ;' . ; r
 
iii: .-. orumsof varioudstypes, and various sizesof tins,. .,'ii ,.;: ;: ':' 

• " ~~Instruments that are pinchled or plucked, such as athumb piano i i".. ; .. 
•... :Rattlesand other instruments that are shakenl '.--. . ; '. - .. ! 

Ask the children to bring from home whtvrinstruments they can. Borrow those ,..';; 
from friends. Perhaps you can talk with children a nd lt h e ir parents who-.. . •that iyou can , i.!instumetsae aike nd iffeent 

-'.. -have instru~ments and explain to ithem ,what your class will be doing and that the-.. : 
insrumnt will bewllcre.. However, some instruments may, be of high value :i ,

n not ablesto borrowed,and youwill have to construct models asintheictures 
vsiown winhthefinal activisoin this guidesa ie, the hildre will have the pleasur 

oflaingdife t i cnt ad 



* 
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* 
Snthem 

3 
''U 

- Somechildren will enjoy helping you make beforeth sound activities 
are begun. 

Although the children may not be sure in the beginning exactly why the instruments 
are made as they are, they will be learning many things as they work with tools. During 
the activities in this guide, it ishoped that your pupils will gain a better understanding 
of why instruments are made in certain ways. In the final activity, the children will 

haveacanc tomake their own instruments, and will know ways to improve the 
instruments to make pleasant sounds which satisfy themselves. 

When you have collected and made enough instruments, plan to begin this first 
lesson. 

You will need some place to keep the instruments between lessons. A table, a shelf, 
some baskets or some cardboard cartons will do. You will have to decide whether they 
can be kept in the classroom, or in a place such as the school store when they are not 
being used by your pupils. 

You will also need a place where the children can play the instruments and make 
noise without disturbing the other classes in the school. (This may not be necessary for 
all of the lessons.) Perhaps you can find such a place under a tree across the compound 
from the school. 

The Activities 

Take your pupils to the place where you haveput out the instruments. Explain to 
them that they are going to be working with musical instruments, making music, and 

perhaps later making their own instruments. Today they can play the instruments you
have collected and find out how the instruments' make different kinds of sounds. 

Let them begin. Most pupils will pick up instruments and begin to play them with 
other children. Small groups will form. A few pupils will like to work by themselves 

and find out just how to make different sounds with the instruments they have. 

Drums are always popular. Many of the children will soon be beating on tins and 
bottles as well as on any real drums you might have been able to collect. From time to 

time, you may need to join in and play with a group to show them various ways of 
using the instruments. Sit down and carefully select different-sized tins, and drum on 

yourself. Pour water into,bottlesto see if the water changes the sound produced 
when 'you tap the bottles. Children, seeing you do this, will soon take your lead and 
begin to experimeint with the, instruments they have to find out what different sounds 
they can make. 

(4) 
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*I Truhu thdeeopmenta I phase, -severaI- art-iclIes -about APSP- were-


Upublished. A list of these publications appears below, as adapted from "Final
 

Report (EDC) Beginning Science Curriculum, December 1, 197.1, pp. 118-120."
 

1965. 	 Martin, W1. T. & Aldrich, J. L. The African education
 

Program. EDC Quarterly Report, Summer-Fall 1965, pp. 107-116.
 

1966 	 Oslyale', A. 0. Primary school science in Africa: An educa­
tional experiment. ESI Quarterly Report, Spring-Summer 1966, 

3 .Yoloye, E. A. Trends in elementary science curricula. lest 
African Journal of Education, February,1966, pp. 18-21. 

:1967 Godfredsen. E. A. Teaching science in primary school. The 

Tanzanian Education Journal; January 1967, 9(3)p 23-26. 

3 
 Kimball, R. L. The science center. Malawi Science Teacher,
 

I~PP. 39-40. 


taximon, L. C. An African sojourn. International Science3 and Technology, June 1967, pp. 14-15.' 

1969 	 Elstgeest. J. Science education in the General Teachers' 
College. Rehovoth Conference on Science Education in 
Developing States, Israel, 18-26 August 1969, p. 11. 

Godfredsen, E. A. Aims of.,a science experience in primary3', schools. Teacher Education in New Countries, February 1969, 
p. 223
 

Lapp, D. M. Science through discovery. The Teacher, 1969,
IVol.
1,pp. 13-17.
 

Osiyale, A. 0. The challenge of science teaching today.
 
Teacher's Journal, 1(]), 10-11, March/April 1969.
 

1970 Ayankogbe, A. Investigations with the ant lion. Journal of 
the Science Teachers Association of Higeria, 90),3 

1970.
 

Gornall, F. A. The African primary science program. Common­

wealth Education Liaison Committee News-Letter, 2(9), 3, & 7,
 
4 	 flay 1970. 

primary~science. ,The British Council, Dar es Salaam, Tanzania,
 

August 1970. (Mimeographed 13 PP.)
 

Yoloye,, E. A. The African primary science program. Journal 
of theScience Teachers'Association of Nigeria, 9(1), 25-32, 
1970....
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Yoloye,' E. A., A9 std ofteacher response to training on APSP..9 

materials. Journa'l of the Science TeachersS:Association of-

Nigeria, 9(1), 21-25, 1970.
 

Yoloye, E. A. The readability indices of APSP units, Newton,
 
Mass.: Education Development Center, 1970.
 

1971 	 Nigerian Educational Research Council. The potential of APSP 

units for teaching scientific processes. Report of the Science
 
Group, National Workshop on Primary School Curriculum, Lagos,
 
Nigeria,.May 1971.I
 
Osiyale, A.D. African primary science program. Journal 'of
 
the Science Teachers Association of Nigeria, 903),71~F: 

Seawell, J. P. The elementary science unit and the development 
of elementary school science.. Journal of the Ghana Association 
ofScience Teachers,,12(2), 8-11', June .1971. 

4. Materials Evaluation Activities
 

APPevaluation activities have expanded steadily following the initial
 

p.9. attempt at the Entebbe materials development meeting in 1965. The EDC Final 

Report (1971, pp.,52-58) summarizes the activities and the personnel involved.
 

A more detailed compilation of APSP evaluation activities appears in"Eva]-U
 
uatlon for Innovation,', an APSP evaluation report prepared by Dr. E.Ayotunde
 

Y*. 	 At the time of the 1966 Entebbe meeting, prelim-­olote in November 1971. 

inary thoughts on the nature of evaluation for APSP were documented by Dr. U 

Anthony Elite, a psychiatrist from Massachusetts General Hospital. Discus­
sions specifically related to initiating evaluation activities were led in . 
1966 by Dr. Robert Chin, a social psychologist from Boston University.A 

paper outlining his opinions about evaluation concludes by suggesting that
 

the dialogue between the science educators and program policy groups be
 

expanded 	to include evaluation, and that evaluation activity eventually be3
"' . 

responsibility of individual countries.
'the 


At the Akosombo workshop in197 a full-time evaluator was appointed
 

~'99~to conduct evaluation activities, Dr. E. A. Yoloye of the University of.
 

Ibadan. Dr. Yoloye worked with seven people to clarify the goals of APSP
 

andrto begin development of evaluation instruments specifically designed to
 
measure these gol.Preliinary evaluation instruments reevdtrials in
 

classrooms during the work'shop meeting.
Ssoie,Ghanalan 
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iltoevaluation 

activities. Eleven full-time participants, representing four academic' 
19 Knahotdno dvt n re68y 

disciplines, worked closely on evaluation procedures with staff members of
 

the Curriculum Development and Research Center inNairobi. These'procedures
 

71 were compiled by Dr. Yoloye ina "Source Book for Evaluation," which con 

'Thse nstumets asonly limited assessment of their
erepreimiary 


Ruseflnessand validity had been undertaken.
 

3Evaluation activities encountered difficulties, and were implemented
 

less extensively than desired'.", For example, although materials development 

was concurrent in several countries over a wide geographic area, the coordi­

of evaluation efforts'was based at Ibadan University. During the
 

civil war in Nigeria in 1966-67, evaluation activity was terminated rather
 

Iination 


than relocated.
 

Partly to compensate for these difficulties, an evaluation was under­
takon by Eleanor DuckV'orth, a psychologist knowledgeable about ESS who
 

had conducted evaluation activities during 1968-69. Her 1970 nonograph,
 
4 444!i' i ~, ! i; u.~ i . ; : U ; !i+ : i; !! .i : 

4-:' .' + i i - ~i ! ,,i ! i i i! I! 'ii.i !;-+ 4 ,4';/- 44. ,i;' !:.;,,44 . i'!; '7I 
!i ;i i', ,i ! 4 ;i4 4 i! '44 * J i ~ !i i i, !,ii~~ (i !+!, i!i !i ! ,4r'; ! reported the results"Evaluation of the African Primary Science Program,'' !! i '! 'iJ ~+ ;'i ;?! ; . 4 ! 

ii:iii ! '; , .T i4 ! . :i : : i ; / .i .444/ , ' .4 4 Pii :. 
44 '; 

!i ! :. ; 
4 

: ;! 
' = !i . i: ,!1; . + + '44. ! : ' 

.'i " U " '; =; ' ;i ." !' 4 ' , +! 
i :i; ; / [ U* .L w254? 4 + : . : ; 'L Z2y4;'44 :% : , ,~~ii ' i' 4 ,!4i!;.~ ;*. ! 4 ¢ CY S¢!: ! .; '~! 

;;+iy i i ! ;, ' ;~i' 7ii,i,? ! i i! ;!, i , i;! , !4 iii i4 ! i !i!: +' i~ii4, i i i!;i! i ,:?! ' !+ %? I? '!, i~Shei+;. i i ,; visitedi i~" iii ~i!i ;~i+ %;+i several! ! ; science;f i! centers'!! ,! , : ! ! !i and administered someand conclusions. 


of the previously developed evaluation instruments as part of the first
 

general evaluation of the project. The primary purpose of this evaluation 

was to "develop ways to help people judge wqhcn their ideas are working well 

and when they arc working less wellI [p. 13." -The data collected were used 

to provide teachers with indicators to judge the effectiveness of their 

courses and Ministry officials with ways of judging how the program "as a 

whole can help large numbers of teachers to Ihelp children become competent, 

confident, resourceful individuals [p., 31]." 

yE. A. Afrikan primary science program. Source book for evaluation.
 
lbadan, i!igeria. University of lbadan,1IloVembe 19OWTT
 
1DckorhE. R., Evaluation of th fia rmry science program. 

Newton, Hass.: Education Development Center, September 1970. (Monograph, 

series.) 
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Sas n.devaluatio tul Vas oducted in 1971 in Thes ynKenya.sud 
w~s~dvided Into: two phases Phs xmnd h eoreulesadid

pendendence demonstrated by children when performing tasks with materials in 

accordance with specific directions or tasks;-Phase 11 required individual 

children to solvle specific problems without detailed directions. Results of 

this evaluation suggest that children expOsed to~the APSP materials displayed 

an ability to'develop ideas for using materials, indicated self-confidence 

in using their ideas, and interacted compatibly with one another when pursuing
 
their ideas.
 

Based on the exploratory evaluation studies, teacher triighas been
 

identified as the,.weakest area of the program and the one which needs most
 

attention. Therefore, Dr. Yoloye has directed recent evaluative efforts,
 

n 	 toward teacher training activities and this has resulted! n the development 

of classroom interaction analysis techniques and child observation techniques. 

* Research now in progress includes studies of cognitive preferences of primary
 
school children, and of the reading abilities of primary school teachers and 

pupils in Africa, 

5. Personnel 

Representatives at the Kano meeting decided that APSP would operate
 

under the overall direction of an Advisory Committee, whose responsibility 

would include monitoring program development to assure that APSP activities 

responded to local needs. The success of the program was viewed as dependent 

upon the expertise of people experienced in developing materials for use in
 

elementary science classrooms, plus-an organization within which program
 
> participants could gain necessary training or experience and share, ideas 

with members from different national educational systems. These conditions
 

would be created by conducting science workshops during summer vacation
 

periods and by receiving EDC assistance to develop science centers in the
 

participating countries. 	 ­

-Duckworth, 	 scienceE. R. Acomparison study for evaluating primary school 
.in'Africa. Newton,M: EducataonsDeve.:n Center, October 1971. 
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-Commlittee'compos itiion -changedfirom-1964-67-to -refletnncIsn 

V-4 commitment to and involvement with APSP by Africans. In 1964, the committee 

.consisted By 1967, membership had changedof 26 non-Africans and 3 Africans. 


* 	to 7 non-Africans and 5 Africans. The following table from the Final Report
 

* 	 (EDC) Beginning Science Curriculum, December 1, 1971 [p. 79], illustrates the 

* 	 increased Africanization of the Steering Committee which began in 1968. By
 

1969 the existence of the official Steering Committee had ceased.
 

....	 r :untrie TABLE 9 

3 
 CounriesRepresented at the APSP,
 
. .. 'Advisory leetings from 1968 to 1970 

Dates and Locations 
Countries Kampala Takoradi . Freetown. Kampal a 

1968 1969 	 1970 1970
 

. . . 9 . . .. . . .. . . , .ot Gam a . . . . . . 
Ethnopia ... . . . .. . . . . . ... . . . . . X . . . . . 

9 9 * *LeothoGh n:. .. .. . . * 9. . .9 * . . . . . .. * , x . * . . .**. X 

9 X. ." , .
Kenaw ' ,* *" . ." " • 9o XNieria . . . . ... ... . .. . X . . . . . . . . . 

. X ... 	 XSi er a Lo. . . . . X. . .X . . . . .
 

Sala nd*. .~ . *.
Sie 	ra-Leone .X . . X., .. * * X .* . .* . . * . . .. XX '. . . .'. .. .. . . 

Twaziland.Ta: •. . , . . . .. ...... .. . .. . . ×X ..... . . . .nzania .	 x 
x


Uganda . • .... < " X ... .. * X . . . . . X. . . . . X 

. . .. . . . .'. x eZambia . .. . . . .. . . . . . .. . 

.11Total 6. 6.. 9 

(SEPA) was formed at the FreetownThe Science Education Programmefor Africa 

meeting. 

EDC was asked to identify the key personnel who contributed the most to 

APSP planning and development. These six persons, with brief coroents on 

their contributions to APSP, are the following: 

Robert W.- Carlisle: Project Director. Mr. Carlisle served 

on the APSP project from 1968-1972. During this time, he was 
aa. 

~responsible for coordination of instructional materials and,
,~a,.a 

decisions in the seven.Englishv-speaking APSP countries,
a apolicy 
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and guided a number of workshops during thie development and3
 

implementat ion phases.?:.,. ... ," p:
 

b 	 Daniel, E. B. Chaytor: Director, Science Educatin Programme
 

for Africa (SEPA) teacher training. Dr. Chaytor, former
 

Dean of the Faculty,of Science, Njala University College,
 

University of Sierra Leone, contributed a scholarl back­

ground in science to APSP.. His primary current function
 Uisto direct teacher training activities. 


C. 	Hubert M. Dyasi: Executive Secretary, SEPA. Since the •
 

1970 creation of SEPA, Dr. Dyasi has expanded his APSPU
 

involvement from Acting Executive Secretary' on a part­

time basis to full-time Executive Secretary. His current
 

responsibilities incluide recruiting membership from African
 

governments interested in curriculum reform in science:
 

-educatlon, inaddition to expanding thecurrent training
 

and program activities within individual African nations.
 

.From
d. 	Jack S.Goldstein:, Academic Director. 1965 to
 

1972, Dr.'Goldstein participated in a number of workshops
 

as a technical consultant in science. Based at .EDC, he
 

was a:prime decislon maker in the'selection and develop-


ment of curriculum materials-. He currently serves as a
 

program consultant.t
 
e. 	Ralph H. Robins:. Director, APSP. From the beginning of
 

APSP to the present, Mr. Robins has been responsible for 
 ' 

'.15'non-academic programming activities. He currently directs 


all 	aspects of APSP.
 
f. 	E.' Ayotunde'Yoloye:.-Director, FrAPSP/SEPAEvaluaton. 


4'1965-to the present, Dr. Yoloye's association w~ith APSP 


4focused4 on evaluation. InA967 he directed the 'inltlal4 


atteptsat measure
ev~pinge~vlyaioninstruments to 

achlevement of-the APSP objectives. Since then, evalua­

.. tion -activities have increased4to include-teacher training 

4and 	in-service workshops at the Evaluation Centre at the 
<'UnIversity of Ibadan in,Nlge'ria, directed by Dr. Yoloye. 

4 	 '4
J4 
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3iTable 10, adapted from "Final Report (EDC) Beginning Science Curriculum,
 

December"1, 1971 [p. 19]," shows the location and length of service of the 

Members of the field staff were assembled* APSP professional field staff. 


from a variety of sources. EDC perceives early recruitment tasks as very
 

difficult because of limited availability of experienced personnel in curric­

been EDC's Elementary Science
ulum development. The largest single source has 


Study (ESS): five Science Educators were employed directly from ESS and
 

5three other ScienceEducators had participated in some ESS-sponsored activi­

ties. The second largest source of personnel was the Peace Corps: three
 

staff-members transferred directly from their field assignments to APSP and
 

three others had Peace Corps experience prior to EDC employment. Ten field
* 


staff members originated from educational settings and a "variety of other
 

Of these individuals, eight held
* 	 working experiences (Final Report, p. 18)." 


Masters' degrees, and three
Bachelors' degrees, primarily in science, seven 


or an Ed.D.
Sreceived either a Ph.D. 
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16.Financial Support 

The financial information contained in Table 11 -iasprovided to

Ithe evaluation staff by the APSP Director. The table depicts expenditures 

during the research and development phase and the committed funds through
 

3:.June 1973 of the initial implementation phase.. 
 A 

U TABLE 11'
 

S AAPsP Financial Support from 1964j through 1973
. 

Source Cumulative
 
Dates Contract Ford (AID and
 

AID Foundation
. ''Ford)
 

U Oct 1964 to Apr 1965 Grant, --- $218,000 $ 218,000
 
:Jul 1965 to Au166 :"csd/772 $ 1118,6037 "3,0--


Jul 1966 to Jun 1968 Amendment 1#1 1,329,323 - 1,965,926
 
Jun 1969 to Mar 1970 Amendment /5 430,036 2,395,962
 

Mar 1970 to Jun 1971 Amendment #6 559,000 . 2,954,962 

Jun 1971 to Jun 1973 afr-791 647,366 3,602028______ 

3Totals $,8,2 $2 ,00 $3,602,328
 

7. Implementation.Phase Goals
 

The science centers served as implementation vehicles on a limited
 

3.basis throughout the development phase. In June 1971, the implementation
 

pase was 'initiated in five participating countries: Ghana, Kenya,'Sierra
 

Leone, Tanzania, and Uganda. AID has funded a two-year effort through EDC
 

(AID/afr-791) to supply the necessary services 'for implementation in these
 

countries. As outlined in the current contract, the objectives of the

'43K;progam (uy97-June 1973) 
are as follows:
 

(c~. a wrkshops to produce materials~for tutors 4v-:,.:to use in thei r ............
7-: ............ 


n.9olleges, 

.,training of tufors inuse of these materials, and assl's­

t;;rance,,for primary' teachers; 

in the 151 participating teacher train id'courses 


b. 'training of staff,members in curriculum development centers
 

through Speca,1programs developed for this purpose, and,
4 
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c. support to the Science Education Programme for Africa
 

(SEPA) an African based and directed organization which
 

will ultimately assume complete responsibility for leader­
ship and coordination of African science programs.
 

The implementation phase was carried out by five staff members at the
 

EDC home office, in Newton, Massachusetts, who spent about 84 man-months on
 
this phase. This staff consistcd of a Project Co-Director, an Administrative
 

Director, a Secretary, an Editor, and a Science Consultant. Those posted
 

in Africa include three expatri;ate Science Educators assigned to Tanzania,
 

uganda, and Ghana. Three Africans, an Executive Secretary, a Science Educa­

tor, and a Secretary, provide the current staffing of-SEPA at Accra, Ghana.
 

A major emphasis during the implementation phase has been on pr­

service training. In 1971 at Nairobi, a Pan-African group sponsored by
 

SEPA/APSP developed prototype materials for use in the teacher training 3 
colleges. Led by Dr. E. A. Yoloye, representatives from 13 English-speaking 

Africanucountries prepared materials which they could then try out intheir 
individual countries. Results of these trials would be discussedat a
CC 
subsequent meeting i.n 1972 I July 1971
(APSP Report to 30 December1971,
 

p. 5.). In February 1972, a 17-member Planning Committee on Teacher Education
 

metat todiscuss the results of' the individualconrfiltias
ccr 


The Committee recommended that, because of the diverse needs among mrember 
countries, pre-service teacher training should be conducted through in-country 

workshops rather than Pan-African workishops. The first response to this 3 
decision resulted inthe July 1972 workshop at Sierra Leone, which stressed 
tutor training and continued,-development of science education materials. 

Another country workshop was tentatively scheduled for Nairobi in December 

19712. 

SEPA has now assumed responsibility not'only'for tutor training but also
 

for training others interested in introducing modern science mthod and 
materials in'primary'schools. Therefore, ina May'1972 program three Liberians, 
three, Ghanaians,' and one Kenyan were trained~for six months, under'SEPA ' 

auspices in-the implementation process required to introduce new primary
 

science curricula intheir own countries, Detals~for future similar courses
 

were being discussedduring the evaluation.team's visit.
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I .III. "UTILIZATION AND IMPACT 

".i." """"..
 ... .A. e-a African Mathematics'..Program" 
,44 4I. 

' n te h em n a in p ase .of,,AMP.: ,,,v
 

Five countries are participating iteimpentiophsofAP
 

Ethiopia and Kenya make up the East African Regional Mathematics Program
 

(EARMP), and Ghana, Liberia; and Sierra Leone comprise the West African
 

Regional Mathematics Program (WARMP). All five countries were visited for
 

the evaluation. Some general observations were made on mathematics instruc­

tion throughout these five countries. These are presented first, followd
 

by more detailed observations on the program status and impact within each
 

individual country.
 

* First, acceptance of the concepts of "modern" mathematics seems to be
 

virtually universal. A few individuals interviewed expressed concern, and
 

some expressed reservation, over the value of extreme educational approaches
 

. .which strive to improve the appreciation of theoretical relationships while
 

almost eliminating the development of everyday computational skills. The
 

fundamental goals of modern mathematics, however, have almost completely


I replaced the traditional approach in Africa. Even the so-called "traditional"
 

. texts still used in Africa tend to contain many attributes and a stri'cture
 

typical of modern mathematics materials, and for this reason they often are
 

referred to as "'transitional"l texts.
 

A second general observation isthat mode'rn mathematics has been pro­

moted by mar,y Influential sources in Africa, and not.exclusively by the
 

African Mathematics Program. The impact of vari ous'British organizational
 

- Msthmitit
efforts,. particularly the'Nuffield Foundation and the BritishMahmtc 

4 almostevery country visited.Association,4,4 wa srioted i'n ': The, British and 44 

American approaches, which tend to be distinquished by Africans are dif-

Ifferentiated' large-ly in terms of theirdeqree of mathematical, rigor. Africans 

:*scr'ibe the: British position as more practical and intuitive, and label the. 

4*4~44v*69 
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fAerican orientation as more theoretical and more insistent on proofs.
 

However significant these conceptual differences might be to a mathematician,
 

they have little real impact at the classroom level where differences in
 

writing style, cost, and appropriateness of examples are more important inj
 

Thirdly, although mathematics is a high priority school subject at the
 

primary and secondary, level, the overriding concern expressed by African
 

educators was not the problem of choosing a~mong alternate curriculum approaches.
 

Rather, the concern restSL with the-more basic difficulty of training teachers
 

so that they have even a minimum mathematical competency and of supporting
 

and affording production and distribution of-textbooks.
 

1. Ethiopia 


Mathematics in Ethiopia ranks high in the Ministry of Education's order
 

of academic priorities. Examination success inmathematics, English, and
 

Amharic (the: national language) essentially determines university admission.
 

A number of activities incurriculum revision, teacher training, and produc­

tion and distribution of materials are ,inprogress. However, overshadowing
 

these activities isthe possibility that within a few years the entire edu­

cational system may be restructured. This restructuring will be decided by
 

teMinistry following review of a recently completed comprehensive study,
 

"Report of the Education Sector Review. Education: Challenge to the Nation
 
(August 1972)." A task Lforce,consisting of over 80 educational spcilit
 
produced this study, sponsored by the World Bank. The following comments
 

about current activities inEthiopian mathematics should be evaluated In
 

lIight of this, report, and its impl ications for Ethiopian education.. 

In197,modern mathematics was introduced Into the Ehoinschool 

system on a nationwide basis'. The-Entebbe texts adopted by Ethiopia are 

the Primary Series and the Secondary,CSre'ppadunr the African 
Mathematics Program. ThePrimary-Series consists of six,book~s' wh iIl, the 
Secondary C SeriesLcons i~tS of four volumes with the first th'ree hvn 

seprat boksfor algebra and geo try and the fourth prepa,edas a single
 

volume of both algebra and geometry.
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Representatives from the Mathematics Section of the Ministry of Educa 

tion indicated that these Entebbe texts will be revised by reordering topics 

inorder to fit the current 12-year school structure. A tentative time 

schedule for the preparation and implementation of the revised texts indi­

cates their completion by 1973.' 

Primary school in Ethiopia includes Grades 1-6; the first five grades 

use Amharic as the language of instruction. Beginning with Grade 6, students 

receive instruction In English. Primary 1 and 2 of the Entebbe mathematics 

series has been translated into Amharic for Grades 1 and 2, but only the 

first-grade book has been received by primary school teachers. In some of 

the remote provinces of Ethiopia, the first-grade book has not yet been 

received by the teachers. Grad: 2 is being prepared for distribution during 

(Kenya: LongmanS first published in 1962) which has been translated into 

Although teacher training programns in modern mathematics are
Amnharic. 

in the classrooms
ongoing, traditionalaapproaches are stillbeing used 


even though a textbook oriented toiard modern mathematics has been officially
 

o nadopted.
 

5Grades 7-12 (junior and senior secondary school) all use the Entebbe
 

mathematics series, Modern Mathematics for Ethiopia (Addis Ababa: Ministry
 

instruction. The
of Education and Fine Arts), with English as the language of 


BEthiopian School Leaving Certificate Examinations (ESIC) taken at the com­

pletion of secondary school isbased on the Entebbe Mathematics texts.
 

According to a university scholar who helped write the Entebbe series,
 

however, this examination does not reflect the discovery teaching approach.
 

The Mathematics Section of the Curriculum Division of the Ministry of 

Education, has recn u ne a,.proposed scheme of mrk to revisethma­

ematics syllabus for' Grades 3-'12.. This document has been.submitted tofaculty, 

vrsitya h ii 
to at th x


members at Hai IeSelassie IAJni 
"o ational and technicl schools. Eachcolgs~~disrcosat the 

And iviIdual''has be'a'keto~cmeto ie proposed revisione', Following 

recei pt of these comments,: a commit'tee of mathematics, specialists will be 

v r ~ formed to complete t he revised syllabus. 
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coilege. The EARMP Mathematics Educator/Editor in Ethiopia isnow writing
 

Volume III, a.primary teachers' guide supplementing Volumes I and 11. The
 

Icamera-ready copy of. the three volumes will he submitted to the Ministry
 

Education for production 	and distribution to the teacher training colleges.

-of 


The EARMP Mathematics Educator/Editor is conducting a two-year training
 

supervisors. An
ftstprogram for teacher training tutors and primary school 


ntl o-waek institute is folloved by a correspondence course i h
 

participants are requested to complete assignments in modern mathematics,
 

ftand the Mathematics Educator/Editor period ically visits the schools. The
 

first group, 55 supervisors and all 12 teacher training tutors, isnearing 

the completion of its two)-year course. The correspondence course was 

specially tailored for both types of participants because the tutors often 

found the mathematics assiqnments too elementary and the supervisors experi­
enced difficulty because the mathematics level was too advanied. In 1971, 

of 18 lessons assigned, only 26 percent of the Ethiopian sup,!arvisors com-I pleted more than 40 percent and none completed more than 60 1percent of the 

j. 

* 	 lessons. Follow-up visits had been made to about 90 percent of the tutors 

Expectations in amount and quality of participation for 
. and supervisors. 


*. 1972 are about the same. Inspite of their limitations, the Mathematics 

that these courses should be continued.SEducator/Editor feels 

Transport is a,major problem in Ethiopia, 'both for distribution of
 

textbooks and for organizing teacher training workshops. School supervisors
 

often are assigned to posts so remote that a two-week journey is required to
 

avisit them. Their own contact with teachers 'issimilarly limited because
 

the Ministry of Education has no mandatory visitation scheme, the provinces

aL
 

UK 

are very' large,.and little financial support is provided for supervisors to 

visit schools within their districts. The transport problem isequally dif­

*ficult for the' Mathematics Educator/Editor, and he has difficulty in 

successfully performing his follow-up visits. 

In the second teacher training program,:the Mathematics Educator/Editor 

aet ne i-h-irESt j!lnstttterh turnover 
plans to more carefully tail'or the course to thearticipants. Even though

5 allI the tutors-wr tandi~h is-isiue hi ihtroe 

rate has seriously diluted the. long-range effects of the training program. 
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Only 3 or,4 of the or iginal 12 tutors remain at the conclusion of the first
 

two-year training cycle, a there appears to be little incentive to remain
 

as a tutor in the educational system. Longterm influences on teacher 
training, therefore, appear to be limited. 

A classroom visit to one of the foremost secondary schools revealed
 

that an algebra class was being taught in the traditional way by the teacher,
 

a university graduate. Over 90 percent of the instruction time was teacherI
 

directed, with students spending 15 minutes out of a 45-minute class copying
 

problems and mathematical proofs in their exercise books. The traditional
 
approach was also being used in a primary class to teach~the modern concept
 

of sets. The teacher spent over 90 percent of her time instructing the class
 

while students copied problems in booklets; the materials (bottle caps and
 

string) were used only a minimum period of time. Itwas also reported that
 

only 3 out of 41 teachers in that school were using the new mathematics texts.
 

The distribution of materials to the schools is an additional problem

faced by Ethiopia in implementing the AMP program. Textbooks are published
 

by the Ministry of Education, and storekeepers for each of the country's
 

5, provinces are to collect and distribute them to the schools within their
 

. province. This system has been inefficient and has not met the distribution.
 

needs of the schools or AMP. The problem iscompounded by the transportation
 
and communications difficulties encountered in the remote regions, which often
 

delays, and sometimes precludes, materials distribution.I
 

AhgEthiopia
 

Grads
112,theinterviews indicated that modern mathematics is not really
 
~being taught on a wide scale and the expectation for improvements are minimal.
 

In five years, the participants now in the in-service training programs prob-U
 

bywill have accepted employment outside the educational system. Many of
 

the teacher trainers are expatriates, and in some cases counterparts haveH
 

not been provi.de for continuation of exist ing programs following expatriate

departure.'.Although ountera Educator
 

selecte a ~c p 'for teMathematic Edcto adbe
 
selcte, norofffcal actionhad been 'taken to establish him in'the position
 

or to have,.him',begin'working with the present Mathematics Educator. A trainee.
 

evaluator was in Ibadan, but itappears that his role will Include many re­

sponsibllities beyo'devalnuattion po
 

aciii74 te ~ porm 
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2. 	 Ghana 

A new mathematics syllabus which stresses'the language and approaches
 

of modern mathematics recent ly has been prepared for primary schools in
 

3Ghana. This syllabus is not tied 66,a specific text. Inthe primary
 

schools, the standard textbook has been Modern Mathematics for Elementary~
 

Schools prepared by a group of Ghanaian educators led by B. A. Brown,
 

formerly Chief Education Officer, which includes J. W. L. Hills and T. Q.
 

Armar. This series of books, covering all primary grades, was published
 

The series 	follows
by Macmillan& Co., Ltd. during the period 1962-1970. 


a traditional mathematical approach, and stresses familiar computational
 

problems. Examples, illustrations, and monetary values were selected
 

specifically for use in Ghana. InGhana, the texts are in the form of
 

wo~rkbooks, 	although the students-copy the problems from these workbooks
 

and 	write answers in their own personal exercise books. (Exercise books
 

are merely 	bound tablets of blank lined pages.)
 

A new series, clearly representative of modern mathematics, was 	first
 

Educa-
CII **j. 	 introduced in 1968. This series was prepared by Lucy Addy Tagoe, an 


tion Officer, and T. Q. Armar, one of the authors of the previously-adopted


5.	 Itpublished partially by Macmillan, London, under the title,
text. i~s 

An Elementary Mathematics Course, and partly by the West African, Books & 

Course.15Stationary Co., Accra, under the title, A New: Elementary Mathematics 


* Four books, corresponding 7to the first four: of seven-primary1 school years,
 

have been issued. The first two received widespreaddistribution to class­

rooms, but the latter two books received limited use due to the lack of.
 

I. 	foreign exchange needed to buy published copies or to purchase paper for
 

local printing.
 

'
Miss Addy participated in the primarv education writing ropat the 

AMP workshops in Entebbe and Mombassa each of the-,seven year~s the group 

"mt,'-xcept for 1965). M~r. Arftrparticipated I' the secondary education 

writing group' in'-1902, and Inr_ the' testing group 'in19)63, 196~4 and 1967.~ 

Influerced the Addy Armar serebtheddTse contacts unobel 


Armar hooks, were not patterned directly from the Entebbe series.
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The 'd Am sries uses the d,,same educatia the Entebbe 
matrils but,"i s regarde' by o e as less thorough an ls wl ,
 

the Addy-Armar seres uses the salleducatinal approachhas the Entebbe
atials, but is regarded by pone thorough adit l
exPertase 


::;: 

lersentedBrann books. 

;A'textbook comitte formed by the Milnistr offEducation decides wvhich 
sexs i be itEri buted byots anaian government At the presentte 

heriesy-A-mware sculurally sthe oane peroved for rimary mate whilsetheddy­

the wsl esmtted tols thanconmteercet consimytdenainTs in Ghana 

3Ills1 

ses Afdr Regeiant caltroe m actiit hanemph azed rilietome lanae. 

he theatloi alesobb materials.waproivm at 25ovatlo 30enret n ue, 

70 to75ercehnaofall pimry pupilahsoniue tonusbepoietaditionally­

oencst te frtownMlsermarvedooks.th'dd- rsriswa o 

Aieltexok oepitedTe fored byolwihis theMiitrnfdctoecdes whteichs 

inthe drt ovok, nactdenablmos all the ft e r vir twoyenas atendt 

sfoenpl inteth ns d fourthycaieof pr suchol. Tihe oems 

oatrabaiarswthntothe Addy-Armar seriesisteoeapoe frpiaymteincs.'en the, 

thywilasbited to theiuetecanomtee forh considerionaThersisn some 

thoe tat bonoh setsio of th materials hilreevepprval atoughofpit iner 

iz ~ 

dou bfl at]thaue pr esenta tie thatI:A sofc ia t o Gn awil be availae , evrugen ,, i the x sevendralevr, toinvabl thoonsryhtos proviematernateextos. 
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In particular, a British sponsored project from 1964 through 1971 tothe
 

development of a series of five secondary texts known as the Joint School
 

Project (jSP) Mathematics under the editorship of Michael C. Hitchelmore of
 
theMathematiCal Association of Ghana. This series is published by Longmans,
 

Green &'Co., London.
 

About 40 to 50 percent of Ghanaian secondary pupils use the recently 

completed JSP mathematics series. The remaining pupils use any one of a 

texts. At the presentvariety of c..mercially-published British traditional 


time, almost none of the schools, including those once in the trial program,
 

continue to usethe Entebbe secondary texts. The JSP mathematics series.
 

appears to be preferred because it was preparedin Ghana, although almost
 

exclusively. by British expatriates. It Is oriented toward much the same
 

modern mathematics content.as Entebbe. Compared with the Entebbe series,
 

the JSP books are regarded as more intuitive with respect to'underlying
 

concepts, and more heavily computational in the content of exercises.
 

As neither the Entebbe nor JSP programs matched the existing mathe­

matics syllabus coordinated by the West African Examinations Council (WAEC)
 

among The Gambia, Ghana, Nigeria, and Sierra Leone, a special examination
 

. required for both the Schoo, Certificate and neneral Certificate of
Ias 


Education. WAEC records indicate the following selections In the version of 


the mathematics examinations by Ghanaian ,nrdinary Level" candidates for the
 

4
years 1969-1972: standard mathematics, ,0,365; JSP mathemat Ics, 2,927; and
 

Entebbe mathematics, 7/46. The proportion of students selectinq the Entebbe
 

examination is expected to decline due to the unavailability of texts while
 

the proportion selecting JSP is expected to increase now 'that the entire
 

serie's is available.
 

Although there was little expectation that Ghana would turn to the
 

WARMP materialsnow being"developed for primary and secondary mathematics,
 

WARMP for needed pre.service and in­there isconsiderable deendence o...n 


service tahrtrai'ning.in modern mathematics. t.o'. teacher training texts 

or programs appear to have been developed for.either the Addy-Armar primary 

or the JSP secondary series. The AMPteacher training eforts in..Ghana 

result, a large number of Ghanaian teachers have atten­began in,1961. As a 


ded one or more teacher training institutions, and several Ghanaian teachers
 
P> - : -+ ,++.:< + . 4:{ 

adeducators par ticipated in the ABC institutes.
.... + ..
I......... .
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Part of the present implementation phase of the mathematics project,
 

The WARMP staff has undertaken
includes teacher training.
begun in 1970, 


the first of two planned two-year programs of instruction in modern mathe­

matics for mathematics tutors, the faculty members of teacher training insti­

tutions which train primary school teachers. The Ghanaian program presently 

includes about 50 tutors, approximately half of the tutors to be trained. I 
The two-year program began with a two-week institute, followed not only by 

staff
a correspondence instruction course but also coupled with semi-annual 


their own teacher training
visits of about three days each to the tutors at 


complete the program. The
institutions. A two-week follow-up Institute will 

correspondence phase proved ineffective from the start because of the inabil­

ity to distribute the materials necessary to complete the assignments, 

Entebbe teacher training texts, Basic Concepts I
including copies of the original 


of Mathematics.
 

Other implementation efforts of the mathematics project in Ghana appear
 

to have had the same lack of success. For example, while the new teacher
 

training program being developed by WARMP was judged as satisfactory 
for
 

both the Addy-Armar primary and JSP secondary texts that are more than likely
 

to be used in place of corresponding WARMP materials, the teacher training
 

in one institution on an experimental basis
materials could not be introduced 


in 1972 as was planned. Permission must be obtained two years In advance-for
 

such a deviation and, because no one sought this permission, the materials
 

could be introduced only as supplemental material in that school.
 

Non-project efforts to improve mathematics teaching in Ghana seem to
 

be more successful. The government has created a group of mathematics
 

"organizers" to assume responsibility for in-service teacher training pro­

grams. These organizers presentiy are beilng recruited and trained by
 

specially assigned District Education Officers. The Mathematics Association 

so far, reachedof Ghana offers three-day training sessions which have, 

Si. about 9,000 of the roughly 50,000 primary teachers in Ghana. Finally, pre­

service teacher training has been oriented to contemporary mathematics for 

the last four years, and about 50 percent of the teachers graduated during
 

this period received training inmodern mathematics. Presumably, this train­

ing. results largely from the influence of tutors who participated in the
 

WARMP tutor training program. 
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Because of the current absence of teacher training materials in modern
 

at the
 
mathematics, the Curriculum Research and Development Unit (CRDU) 


ofEducation prepared six 	units in modern mathematics to supplement 

last two years of enrollment in teacher 

3'Ministry 

the traditional content during the 

If the WARM ' teacher training materials fail to be 
traininginstitutions. 


set of training
can continue to develop its own
completed, CRDU feels it 


However, CRDU 	has a
 g,-. .,materialsby amplifying these six stop-gap units. 

limited staff of personnel trained in mathematics. At the present time 

they receive assistance from a Peace Corps Volunteer assigned 
full-time to
 

One CRDU staff member currently is in a participant training

their office. 


Illinois and another is in Australia on a 
program through the University of 


Commonwealth Fellowship.
3 ; 

Ghana would like to develop further the CRDU training materials 
in
 

A request to
 
." :mathematics to become independent of expatriate assistance. 

re­
help train Ghanaians in this capability was submitted to AID, but was 

jected because it was not regional in scope. The proposal was then taken 

indicated that anything has been done about to WARM! but 	EDC has not yet 


The present feeling is that three properly trained people
the request. 


development of mathematics curriculum materials
 • would allow CRDU to carry on 


twithout further-external assistance.
 

and "discovery"
Finally, it is important to note that the "inquiry" 

teaching approach adopted by AMP was mentioned only rarely in Ghana, in 

contrast to the program content. Although teachers evidently tried to 

in many cases, they seemed poorly trained toadoptthis teaching method 

do so. Even more important, however, is the fact that the usual class 

so large, often 40 or more pupils, that recognizing and inter­size is 


acting with each child even once during a typical class period isa formi­

use of lesson plans which 	contained
seat work copybook exercises, the 


tmuchinformation to hold the attention of beginning primary school
 

children, and stress on such problems as the definition of null sets or*
 

tedifference between number and numeral, reflecting the erroneous per­

ceptions of teachers about the content of modern mathematics.
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3Kenya 

Primary education in Kenya consists of seven years of formal education:
 

Standards 1-7. Until 1968, 25 of 6,800 primary schools used the Entebbe 

series. The Kenya Institute of Education (KIE) is currently preparing a 

new course of study in primary mathematics called Kenya Primary Mathematics 

(KPM). KIE is the curriculum development and research arm of the Ministry 

of Education which creates new curricula, revises existing curricula, and
 

fieldrtests the materials developed. Upon0completion of this process, the 

Inspectorate at the Ministry assumes the responsibility for implementation 

of a curriculum into the educational system. 

Although KPM began in 1965 as an intended seven-year program, by 1971 

only Standards 1 and 2 had been completed. According to Ministry officials, 

these two years of course material are being implemented in 90 percent of 

the elementary schools. The KPM work plan now calls for the introduction 

of this curriculum at the rate of one revised standard per year. By 1978, 

all prih.ary mathematics classes should be usingthe new curriculum. 

Each year of the KPMseries contains a book for students and a teacher 

guide. It was reported by the developers of this new curriculum that the 

series differs from the original Entebbe texts and cannot be considered an 

adaptation. The KPM program has simplifled the level of.presentation of 

mathematical concepts, designed guidelines for instructional techniques to 

meet teacher needs, and reduced the cost of the materI als.
 

The teacher guide contains directions which facilitate the use of KPM 

if a teacher has received no training in the use of these materials. The 

guide includes the appropriate syllabus; a scheme of work; a set of general,W
 

background, and lesson notes for the teacher; lists'of teaching aids;
 

omes;nd-t Atlyugthsugge the a ss h horkoars. ino frlepose t ion
 

progeraeMstrye ee undcawulken tnoafnceaseidiethe tprimaryM
Te,, Kn <Foundationpub 

hseen welreceivfr~oedb teachers wha ve nouPMpraiing
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Standards 3-7 currently use a traditional text, the Highway Mathematics, 

Series (Kenya: Longman, first published in 1962). The Ministry hopes to 

replace this series with KPM by 1978 although they are already behind their 

oriqinal schedule. In order to meet this schedule, the KIE staff reportedly 

would have to be increased from two to twelve full-time staff. 

The majority of personnel involved in secondary mathematics are British iJ 

expatriates, many of whom at one time participated in AJIP or the ABC Insti­

tutes. In 1964-65 a few secondary schools were uscd as pilot schools for 

field testing Entebbe mathematics. The evaluation team was informed that there 

also were some earlier short trials of the materials in Kenya around 1967 or 

1968, but that they were not carried to completion. At present, the mathe­

matics texts used in approximately 700 of the 900 secondary schools were 

I 	written by British authors (Modern Mathematics for Secondary Schools. V. W.
 

Ferris & J. N. Busbrldqe. London: Evans Bros. Limited, 1967). The remaiing
 

200 schools use a revised series of the original School Mathematics Project
 

(SMP), a British series in secondary mathematics called SMEA (School lhathe­

matics of East Africa. East African Publishing House and Cambridge Press,
 

1969). The current objective is to complete the implementation of SHEA into a
 

the entire secondary system (Forms 1-4) by 1967. SHEA is viewed as a comDro­

mise in mathematics approaches between KPM and SHP. The acceptance and
 

adoption of modern mathematics is reflected in the offering of a national
 

in traditional mathe­examination in modern mathematics in addition to that 


mat ics.
 

The SMEA materials are being developed by a small group 
of expatriates.
 

are working on any secondary materials and it was reported that
 
Few Africans 


any personnel changes to include Africans were improbable. Only four or
 

in 1973 qualified

five students would graduate from the University of 

Nairobi 


to teach 	secondary mathematics, and the probability of these individuals
* 


income and career potential
the field of education are low.
remaining in 
to the education fieldthe reasons fori the losswithin industry were cited as 


i Of these trained people.
 

The SHEA 	developers also Indicated that production and distribution of
 * 


the secondary texts were creating implementation problems. 
Production of
 

not high, and mathematics workbooks are
 secondary mathematics textbooks is 

not available for students. Problems are copied from a master book into a 

of the master text,3notebook in order to reduce wear and prolong the use 

time during class periods is reduced.
 
with the 	result that instructional 




3 It was suggested that the focus was on SMP/SMEA rather than Entebbe 

because the British expatriates who predominate In secondary mathematics 

education felt more comfortable with the familiar language structure of SMP. 

In addition, the SMP approach was less academic and more intuitive and the 

Entebbe separation of algebra and geometry into two volumes was undesirable. 

One of the most.critical needs in Kenya is teacher training in both the 

content and pedagogical approaches of modern mathematics. EARMP is preparing 

a two-volume text for teacher training institutions and conducting training 

institutes for primary school inspectors and teacher training college tutors.3
 

Volume I of the teacher training institutions texts has been written,1a 
field tested, and revised, while Volume I is currently being field tested and 

will be revised at a 1973 Workshop. These volumes are based on the Entebbe 

Basic Concepts which were developed as textbooks for teacher training insti­

tical proofs, and designed to more appropriately meet the ability level of
 

the users. Camera-ready copy of the texts will be completed-by 1973 and
 

turned over to the Ministry of Education for publication. The Ministry has 

agreed to accept this as one of the three or four recommended texts for use 

in the teacher training colleges.
 

The two EARMP training institutes planned under the present contract 

each run for two years. Teacher training college-tutors and primary school 

inspectors receive a two-week preliminary orientation inan nstitute, then 

continue with a correspondence course where each participant receives 

assignments which he completes and returns to the Mathematics Educator in 

Nairobi. These assignments are:keyedto material contained within the Basic 

Concepts, and each participant is supposed to have copies to use as a refer­
ence In completing assignments. The Mathematics Educator also Visits each 

participant as a follo-up on their correspondence-course activity. 

In 1970, 17 of 75 tutors and 24. of 120 inspectors attended.jte-first 

institute session. The correspondence course has produced disappointing 

results, with only 50 percent of the tutor participants and 33 percent of 

the Inspectors completing their assignments regularly. One difficulty In 

successfully completing this training program lies in the fact thati nspec­

tors frequently had little or no previous mathematics training. 
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in-service training appears to be a major problem in teacher training.
 

The inspectors who receive training at the institutes are to pass on the
 

It
3i -training to primary school teachers by conducting in-service programs. 

reported, however, that In-service training by the inspectors waswas 

In Nairobi
practically non-existent. A primary level classroom observation 


revealed that although the teacher was using the KPM materials and had
 

received six days of instructional orientation, it was easy to slip into a
 

I. traditional rote pattern of teaching while using the modern mathematics
 

this scale, after
materials. The continuation of in-service training on 


this time no
completionof the present contract, is being discussed, but at 


counterpart for the present Mathematics Educator has been chosen.
 

4. Liberia
 

Very noticeable changes have occurred recently in the educational 

sector, along with most other sectors in Liberia, as a result of the efforts 

3 of the new national administration. These changes are likely to accelerate 

* both the pace of progress and the use of innovations. AMP, with its long 

history in Liberia, would be expected to be a major influence on these changes 

S'r .except that the program appears to have lost some of its earlier momentum 

and is expected to miss important upcoming opportunities. 

Perhaps the most significant opportunity for AMP to have an impact on
 

a result of the newly-instituted
mathematics education in Liberia will be as 

committee of educators charged with the responsibility of recommending total­

ly new syllabuses and curricula guides by the end of 1973 at both the
 

primary and secondary levels. The primary mathematics committee, which meets
 

weekly at the Kakata Teacher Training Institute, includes several members who
 

are sympathetic, or at least acquainted, with the AMP and WIARMP materials, but
 

it is likely that this group will have to make content decisions long before
 

And, 	because
 
.	 the new regional -WARMPmaterials will be available for review. 


several of the committee members, as well as their UNDP-furnished technical
 

advisor, are not yet convinced that the AMP approach Is the best one for
 

Liberia, itseems unlikely that the curriculum units now, being prepared by
 

be accepted for use, at least not without substantial revision.
WARP 	 will 
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The secondary mathematics committee based at the Teachers' College of 

the University of Liberia seems somewhat more likely to adopt the WARMP
 

approach, although any further delay in the availability of the materials
 
also is likely to influence this decision. One possibility under consider­

ation will be to have the avai lable secondary school mathematics materials
 

produced locally for tryout following the next scheduled WARMP workshop.
 

* There issome question, however, whether sufficient WARMP materials will
 

have been completed, even then, to encourage the committee to follow this
 
path. The syllabus revision project does not extend to teacher training, so
 

it is likely that later changes inteacher training programs will reflect
 
whatever changes are made in the primary~syllabus.
 

A parallel effort to improve mathematics education at the primary level
 

has been lntroduced by UNESCO, anda recommended new syllabus for the first
 

* six years of primary school was submitted last year. This syllabus, like
 

the WARMP program, presents modern mathematics but isviewed as placing more 

emphasis on computation and less on explanation. Another influence in ' 

Liberia isan IDA/World Bank project which also is attempting to influence 

syllabus selection, teacher training, and curriculum development. At various 

times itwas indicated, that the government is"committed" to the UNESCO
 

program and "committed" to the WARMP program. Interestingly, no one who was
 

asked had heard of the Lucy Addy Tagoe series on primary mathematics being
 

* used inGhana as a possible alternative for curriculum materials or, ifthey
 

had heard of it,had not considered itfor adoption in Liberia.
 

The present primary school mathematics program is based on a U. S.
 

mathematics series, Elementary School Mathematics by R. E. Eicholz and P.G.
 

O'Daffer, published by Addison-Wesley in 1963. These texts can be character­iI
 
ized as "transitional" inthat they contain several of the concepts of modern
 
mathematics but are more similar to traditional mathematics in their emphasis
 

on computational problems and their overall approach. A variety of texts, . . 

typically"from American publishers, are used bothfor secondary mathematics
 

and teacher training programs. The students purchase their own texts in
 

Liberia. Because the cost of-these texts-is high, resale of the books to
 

pupils inthe subsequent class is routine and the Ministry of Education'would5
 

be hesitant to make frequent changes in the approved texts.
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those interviewed in Liberia as
There was considerable consensus among 

essen. a "contem to the 	kind of mathematics curriculum that was wanted; in 


porary curriculum for Liberia." As one Individual expressed it, such a
 

curriculum would emphasize modern mathematics, but it also would make 
some
 

provision for the needs of the large proportion of primary school 
students,
 

about 80 percent, who do not continue on to secondary school. Some doubt
 

to whether or not the WARMP materials currently in preparation
was raised as 

would be satisfactory for these needs, whether or not they would be 
suitably
 

they would be designed so as to be appropriate
priced, and whether or not 

_ for 	the "typical Liberian child." Understanding quantitative concepts is very
 

much preferred as an educational objective, however, over mechanical skill;
 

;as one person in the Ministry of Education expressed it, "you can teach 
a
 

Despite several attempts,
won't understand."
monkey 	by rote, but then he still 


not possible to elicit' responses toward the AMP teaching method in
~it was 

The training provided to Liberian participants may
contrast to the content. 


have been minimal in this respect.
 

Experiments with the original Entebbe materials were very limited in
 

Liberia and, at their maximum, affected substantially less than 10 percent
 

recalled compared these
 of the students. One evaluation effort that was 


traditional mathe­
experimental students with students who were taught more 


The AMP students did better on the mathematics portion of the
matics. 


National Examination than the remaining students, in spiteof the examination
 

questions favoring the traditional mathematics program. Present use of the
 

Entebbe materials is limited to an occasional private school , although a few 

improvising modern mathematics
 Steacherswho are familiar with the approach are 


The very modest use of Entebbe materials in
in their classrooms.
instruction 

only

Liberia is mirrored by Liberia's participation in the writing workshops; 

1963, was Liberia represented by as many as three participants, and once, in 


in three of the seven years they were not represented at 
all.
 

Several 'early teacher-training sessions were held in Liberia, on the other 

in the ABC Institutes. These earlier
hand, and several Liberians 


programs seem to have had little effect except that one trainee, Mr. John 

Dennis, personally prepared a local adaptation of the Entebbe series which 
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he submitted to Macmillan inLondon for publication. This text did not gen­

erate any interest In Liberia, however. One individual who was interviewed 

attended a variety of training sessions during the entire AMP period. For 

him, training began with a two-week workshop held in Freetown In 1963. This 

workshop, presented by two American educators, was designed as an introduc­

tory briefing on modern mathematics. In 1965, he attended a four-week 

session in Liberia along with some forty other tutors and teachers. This 

Institute Included-demonstratlons of the Entebbe materials with children and 

Instruction on how to prepare curriculum materials. A repeat of this session 

was held the following year in Liberia for a new group of forty tutors and 

teachers, and he did not attend. In 1966 he went to an ABC workshop in
 

Nairobi, and then participated in a follow-up session held in Liberia a few 

months later. He again attended an ABC institute in 1967 in Nairobi. In 

1970, he participated in the group that established WARMP and, in 1971 he 

was one of twenty Liberians chosen to receive the correspondence course as
 

part of the implementation phase of the project. Despite all of this 


training, however, he has been unable to implement AMP in his own.pre-service
 

teacher training program. 


Several sources reported on difficulties that had been experienced with 

1'ARMP's present tutor-training program in Liberia. To begin with, all but 

one of the Liberian participants expected at the two-week institute which 

initiated the program received his invitation from the WARMP secretary after 

the sessions had ended. Although at least part of the delay was due to 

insufficient time for the Liberian Ministry of Education to forward the 

letters, there was no follow-up prior to the session to insure. the letters 

had been received. The one individual who did receive notification arrived 

three days after the sessions began. A distribution of text materials, 

including the Entebbe Basic Concepts volumes, was to have been made. However, 

the initial shipment of materials was inadvertently destroyed before they 

could be distributed. More significantly, no effort was made to replace them, 

so that the tutors and teachers who had been participating in the correspon­

dence phase of the program for a full year have not yet received the texts 

needed to complete the correspondence exercises. It is not surprising that 

eleven of the original fifteen participants already have dropped out.I 
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From commients made by several of the people interviewed, it isclear 

that Liberia does not, at the present time, have a capability for producing

3 or adapting curriculum materials in modern mathematics, nor is it presently 

capable of sustaining the kinds of in-service or pre-service programs that 

I ;would be needed to adopt AMP or WARMP materials on a national scale without 

extensive expatriate technical assistance. Future teacher training will 

depend heavily on the availability of instructional materials specifically 

suitable for Liberian teacher training candidates. The original AMP Basic 

Concepts text is considered too voluminous and too thorough for Liberia and 

the WARMP materials, while potentially more appropriate, are not available. 

In the meantime, a program of in-service teacher traininq institutes for 

groups of 60 primary and secondary mathematics teachers will begin at the 

Teachers' College of the University of Liberia early in 1973 and a program 

of one-year refresher training for 50 primary teachers per year is planned 

for the Teacher Training Institute at Kakata. The absence of usable instruc­

tional material for these programs is an unfortunate loss of an excellent 

opportunity to promote modern mathematics. WARtP was asked to participate 

in the program at the university, and to supply whatever curricula materials 

were available so they could be reproduced locally if funds were obtainable. 

Public school classes were not In session during the visit to Liberia 

because of an examination period, so it was thus not possible to visit primary
 

some time
or secondary schools. It was possible, on the other hand, to spend 

with a teacher training class in mathematics. To the extent this one session 

might be regarded as typical, both the mathematical content and the approach

1 to instruction were very traditional. It is likely that students who learn 

this way will teach this way after leaving school. 
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5 5. Sierra Leone K 

In Sierra Leone, only about half of the children inthe eligible age
 

group are enrolled inschool. It is the opinion of the Ministry of Education
 

*that the core of the problem isthe shortage of qualified classroom teachers 

and, for this reason, the emphasis in any program to improve education has to 

be on teacher training. Mathematics has been recognized as a particular 

weakness and several steps have been taken, including bonus salaries for 

mathematics teachers, to encourage improvement inmathematics teaching. The 

problem of achieving minimum educational standards was reported as far more
 3severe inthe Provinces than inthe Freetown area. One estimate was that 


while perhaps 80 percent of the teachers in Freetown were qualified, only
 

about 10 percent of those in outlying districts, where 90 percent of the
 

schools are located, could be considered as satisfactory.
 

To a large degree, this lack of skilled teachers has shaped all of the
 

Ministry's plans regarding the development and adoption of new curricula in
 3mathematics. Past changes have occurred slowly and no dramatic modifications 


are expected in the future until the overall level of teaching competence has 

reached the point where new programs are likely to be successful. The direc- . 

tion of change is far clearer than its timetable, on the other hand. Modern 

mathematics ishighly regarded both inside the Ministry and at the universi- 3 
ties, and whatever changes do occur undoubtedly will be inthis direction. ­

* One apparently significant reason for this interest seems to be the partici­

pation of the Acting Chief Education Officer and other Ministry officials in 

~early AMP workshops.
 

The mathematics textbooks now studied in Sierra Leone primary schools
 

are a modest adaptation of the Longman Highway Arithmetics series used
 

extensively in East Africa. These textbooks, Sierra Leone Primary Mathe­

matics,' were prepared by F. B. Harding and E. M. Williams, and published by
 

Longman in 1964. Mr. Harding was a participant at the first Entebbe work­

shop in 1962, and continued to participate at all subsequent workshops.
 

Mrs. Williams was one of the original authors of the Highway series. The
 

principal changes made in the British-based texts were to adjust examples 

involving monetary systems and to localize the presentations for Sierra Leone. 
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5Books 1-7 inthe series correspond to the seven years of primary school.
 

* Books are purchased' by the pupils in'addition to their regular school fees. 

Interestingly, the sole source of all textbooks Is a single-store in Free­

town, so students 'inremote areas often cannot obtain needed texts unless 

their own school purchases quantities for resale to the individual pupils. 

3 . 

Secondary school texts are selected independently by each school, most 

of which are supported, at least in part, by various religious groups. No 

'suitable materials are-presently available In modern mathematics for use 

at the teacher training institutions. 

Substantial changes have occurred recently in the way curricula in 

mathematics are chosen. A primary school curriculun committee was recently 

3 : -

established which will have responsibility for selecting all texts at the 

"primary level., The current mathematics text is considered unsatisfactory, 

because of its fairly traditional approach, and probably would be replaced 

if an acceptable alternative was available. Factors likely to affect the 

* ;._ decision include the degree to which the materials represent modern rather 

than traditional mathematics, the availability of appropriate teacher train­

' Ing texts, the suitability of the student materials for Sierra Leone, and the 

3 cost of the materials. There isan organized Mathematics Association of 

Sierra Leone which is expected to be influential with respect to curricula 

changes inprimary school mathematics. 

At the secondary level, the Mathematics Association is taking a more 

substantial role. Together with the newly-organized Institute of Education, 

S': they are in'the process of preparing a new syllabus for secondary students, 

one thatg enerally favors modern mathematics. One goal of this revision is 

to enable'schools to preparestudents for the new modern mathematics examina­

tions to be offered by the I-lest African Examinations Council. Another goal 

is to attempt to reduce the variety of texts'and programs that are used, 

although it is felt that there should be at leasta few options and' that 

alternative texts could be approved. Some-,effort also isbeing made by this 

group to prepare curriculummaterials at the secondary level with the support 

of a Canadian advisor-and financial help from IDA/World Bank. Both the 

5 original Entebbe materials and the British Joint Schools Project materials 

are being used as source materials inthis effort. 
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The mitrii n eingaieprep-ared by WARMP'as' - fh h-eg 4AI D _­

supported project will be considered in selecting new curricula. Doubts 

were expressed, however, as to the suitability of the 4ARMP secondary-school 

materials and it does not appear likely that these materials will be chosen 

over the materials now being prepared through the efforts of the Mathematics 

Association. If two programs are endorsed, as expected, the other is likely 

to be more traditional inorientation. 

The primary materials being developed by WARMP will be considered for
 

adoption if they. are submitted in time. However, it now is expected that
 

the curriculum commnittee will make its decisions relatively soon, before the
 

complete series of WARMP primary materials are available for review. One 
Influence favoring the WARMP texts, on the other hand','is the present effort . 
to create a nationalor regional book center in SierraLeone. Ifsuch a ... 

facility iscreated, preference might be given to texts that would be repro­

duced locally, as is intended for the WARMP materials. 

Italso isexpected that consideration will be given to the WARMP
 

materials being developed for use in teacher training. Since no alterna­

tives now exist, it'is likely that these materials will be used providing
 
they sufficiently parallel the primary and secondary materials that are
 
adopted. 
 'I 

Continuing use has been made in Sierra Leone of the original AMP mater­

ials prepared in Entebbe. Some 2 percent of the primary schools and perhaps
 

8 percent to. 10 percent of the secondary schools have participated inthis
 

pilot program. Local evaluations have been conducted, but ithas been diffi­

cult to interpret the results' because, inmost schools, only the teacher was
 

poiewihcopies ofthe maeil.Student mtraswere ntroutinely
 

offered because of their cost. Deficiencies inthe backgrounds and guidance of
 

participating teachers also affected outcomes, so itwas likely that these3
 

trial uses have been important inthe Ministry's recognition that teacher
 

training, is a major factor to be considered inplanning a new mathematics
 

curriculum. The absence of systematic follow-up to the initial training,
 

given teachers during the pilot program also may have affected results.
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ei 	 at'ics
: Although there is presently a rather modest use o dr.n.th 


some effort is currently underway to provide in-service train

I)..; 


in classrooms, 

in Sierra Leone. AMP has been an important part
ing to mathematics teachers 


of this undertaking, both in conjunction with the pilot program based on
 

5 	 In the opinion of theEntebbe materials and for other teachers as well. 


more important
Ministry, understanding the fundamental approach,of AMP is 


than thorough familiarity with the content of modern mathematics since 
it
 

in a curriculum based
is felt that the approach can usefully be applied even 


on traditional texts. In-service teacher training is being offered by indi­

3 vidual members of the Mathematics Association on a voluntary basis, by Pea'ce 

Corps Volunteers in Sierra Leone, and through periodic W.ARMP institutes. 

3 :Most teachers are generally "afraid of mathematics" and they do not feel 

Thus, there is a certaincomfortable with traditional mathematics concepts.


3 : attractiveness to new approaches although the training now being received 

appears insufficient to make teachers comfortable with modern mathematics. 

curriculum development isa responsibility of the Insti­,iMathematics 

tute of Education. However, it is generally felt that the three I 

3 Institute is not yet strong enough to exert a strong influence In curriculum 

Present efforts in mathematics are mainly being devoted todevelopment. 


:'; developing a new teacher training curriculum. There is a general impression
 

that Sierra Leone has a lack of curriculum development capability. Although
 

AMP was credited with having considerable impact on the overall preference
 

influence on teacher training,
for modern mathematics,' and for having a useful 


in curriculum develop­there was no indication that anyone was being trained 


now filled
5 	 ment or that counterparts were being prepared to assume functions 

by contractor personnel. 

I Feasible teaching approaches are restricted by the large number of 

pupils in each of the classrooms visited, to the extent that these sizes 

are typical. In one third grade classroom, the teacher had divided the 46 

She then went from group to group explainingchildren 	into 4,ability groups. 


what to do and 'assigning exercise problems to be completed while she was
 

There was no time to answer student questions,
instructing the other3 groups. 


This class was being instructed inthe
 
or to attempt an inquiryapproach. 


transitional mathematics characteri'zed by the Highway rithmetics series.
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Theonly observed .exampleIof modern mathematics !being,taughit was ina re-
 3:-

I
 

::iiiiischool !class of 4:6 :f~ve-year .olds.;:This teacher had-had som prior lexperiepce ,
iji

wn adap~tation,:including a. ! 3
!ir the ;Entebbe ,materials (and.was: nOl using her:
iiiiwi'th 


:iiiconsiderable varIety of game-like materials=, to verysucc:essfull]y teach i !.: :
 

S,; these chlidren ,sets, number; concepts, i.and, the wrtn o uerl.Th ll
 

:-. of this iteacher and .herlapproach: were unusual, particularly after: it.was .:" I 

: :,,learned thatS she hiad been ~unable:: to ,obtain a teaching certificate because. ! ::,::!
 

r
 
"':J ' '1:zr
S:. of her 'specific Inablity :-to :pass :the :mathematics examination. 3 
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~:4"~ '.B1 African Primary Science' Program 

IF 

A common feature among countries involved inthe APSP isa strong 

comitment by educators to the discovery approach in teaching primary school 

3 '. science, the basis upon which APSP was developed. A prevailing attitude 

existed among the educators that the traditional rote method of instruction 

*was an unacceptable alternative to the activity-oriented, problem-solving, 

. discovery method. This method stresses non-formalized classroom structure 

and attempts to achieve self-expression while instilling confidence into" 

3 each student's classroom behavior. Those who support this pedagogical 

approach also endorse the idea that the use of this instructional technique

3 " :' is more important inthe learning process than acquiring specific knowledge 

about science. Although verbal commitment to this approach was widespread, 

3field observations suggested that actual implementation of this method was 

not as widespread as was expected on the basis of verbal commitment. 

' 

In those countries where primary school science isbeing taught, the 

use of adaptations of APSP has either replaced or now supplements formerly 

existing educational programs innature study.' APSP consists of a series o­
nonseqentalteaherguieswhich includes topics such as soil,ilight­

bulbs, and batteries. APSP influence isevident,,as witnessed by 6h6 philo­

sophical attitude of science educators and the use of the materials in 

teacher training programs and syllabus revisions. 

The present use of the materials In the classroom, while not yet wide­

spread, appears to be growing. Inmost countries,_pec isnot yet 

considered one of the more important academic subjects. Although not appearing 
to hamper the dvlpetadrouion of~materials, there also are prag­

matic problems Inthe distribution of materials to the schools which contri­

bute to thei'r limnited use.' Even when materials are available in the schools,' 

the-lack of appropriate teacher training reduces the effectiveness 6f their 

''impact as the miaterials' frequently are used ina traditional way Efforts '~.I 

-

'toe 
impat wlleneit romfurherefforts directed at having the materials 

arnudrwyeadndapered.t 
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The creation of the Science Education Programme for Africa (SEPA)
 

.a..an.African improe science teachinq at all
organization to encourage and 


levels inAfrica, isendorsed and supported by African educators. At this
 

time,'-the potential function of this organization Isviewed indiverse ways.
 

>i For e; ample, some rely on it to provide both, personnel and material resources 

for triigwrkhp hl others hope to use itas a clearinghouse forI
 

1. Ghana
 

There is no long-standing tradition of science education in Ghanaian
 

primary grades, other than occasional use of units on personal health and
 

hygiene or on topical problems such as mosquito eradication. Because of5
 

this lack of emphasis, there had been no British science texts Inuse and
 

very few primar teachers have any knowledge of natural or general science
 

to pass on to their pupils. In1961, science was singled out as a signifi­

cant deficiency in the Ghan,-aian educational program and the Ministry of
 

Education established an independent Elementary Science Unit: (ESU) to promote
 
science instruction at primary and middle school levels. This unit is distinc­

tive within the Curriculum Research and Development Unit of the Ministry ofI
 

A.Educat ion.3
 

Beginning in 1961, several science lessons suitable for middle school,
 

students equivalent to grades 7-10, were drafted and triedout by agroup 

ofrteachers. By 1965, the year the APSP was ,initiated, there were suffi­

cient text materials, teacher guides, 'and additional components to provide 

a full four-year program inscience. Mr. Samuel M. Adu-Ampoma, head of5
 

ESU until his recent appoiitment as Ghanaian High Commissioner toi Kenya,
 

collected'and organized these materials into a series of four workbooks,
 

Experimental Science for Elementary Schools, published in 1968 by MacMillan,
 

London. Basically, the program was developed along lines of the UNESCO
 

source bookof science experiments for developing countries, with additional
 

content derived from a number of conventional science textbsooks.
 

The APSP )roject was associated with the ESUwhen it began in Ghana In
 

1967. .Since its inception, there has been a gradual introduction of selected
 

thPe S on into the'.primary grades and approximately 20 to 30 Percent of 
he s'use, at least some of the+units. Several problems willprimary schoola 


it more dptionl.
widespread 
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First, at the time of the evaluation team's visit, a moratorium was in
 

effect on the printing and distribution of all textbooks aside~from those
 

essential formathematics and English.: This restriction had been applied
 

to the printed APSP materials even though only one teacher copy per class
 

The moratorium was particularly
i s required andthere are no student texts. 


to have Included
difficult for the primary science program in that 1972 was 

E7. large-scale materials reproduction. Although this situation may Improve, 

be made! .there is no assurance that sufficient quantities of the units will 


available inthe near future.
 

The second problem inhibiting adoption of the APSP units isthat they
 

are considered inappropriate for Ghana without substantive revisions and
 

additional field testing, and in this sense the program is still regarded
 

as experimental within the Ministry of Education. Units presently in use
 

K remain under the direction of the ESU, and the Textbook Committee of the
 

Ministry of Education has not yet approved the materials for routine distri-


The third 	obstacle to adoption is teacher training, although the ESU
I has taken steps to overcome the historic deficiency in science education 

among primary teachers. Teachers who are presently using thematerials on 

I"a trial basis reportedly feel a lack of confidence in their ability to use
 

them and often use the units incorrectly. A group of 18 ScIence Organizers,
 

3 or district field supervisors, has been,established to improve primary
 

science education in Ghana. The ESU has initiated a series of three-week
 

5': 	 workshops for teachers who then receive follow-up assistance at their own
 

schools through visits by the Science Organizers. In addition, a pre­

service program in teacher training institutes has been initiated to speed
 

the process of improving primary science teaching.
 

~1 The ESU, which has a curriculum development unit consisting of nine
 
now.at work on a science teaching project' for secondary
professionals, is 


schoolis. Assistance for this project isbeing provided by the Ghana
 

'Association of Science Teachers and by technical advisors supplied by
 

* 	 ''-' UNIESCO and the Commonwealth Education Development Program. Some materials 

fromthis project, w-thich began 1n,1970, are now being tested in a few 

secondary schools. There has been noapparent coordination between this
 

Uproject and SEPA although itwas stated that additional help was desired,
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3 

particularly, inthe form of curriculum preparatIon training for the ESI)
 

professional 'staff.
 

The people who were interviewed inGhana all emphasized, the importance3
 

of the APSP teaching method and Its consequences on student' interest. The
 

approach isfelt to be very desirable and same persons noted the spread of3
 

the-teaching method to other subjects taught by primary teachers. On the
 

other hand, there was some feeling that more appropriate objectives about3
 

scientific principles could have been associated with some APSP units. In­

other words, a method employing discovery by doing was effective ingetting
 

students involved, but the aim of each unit should be directed at the dis­
covery of concepts which thems'elves might be useful to the child. This
 

latter goal isfelt to be more clearly stressed in the Adu-Ampoma series,
 
although there was also the feeling that the series could be revised to
 

enhance student interest. .
 
Adequate equipment and supplies were available inthe classrooms obser­

ved and the teachers appeared to be familiar with 'the format of the lessons.3 

The children observed tended to engage indoing things, but the teachers 

seemed unaware of how these experiences could be structured to achieve instruc­

tional goals. In a few schools, local adaptations had been made inthe 

materials,' such as providing a set of directions for each activity which all3 

the children could read. Inone'school, the teacher had constructed several 

units which were being presented inthe format of APSP lessons utilizing3 

simple' approaches similar to those described inthe UNESCO source book. 

However, the concensus at the Ministry of Education is that teachers have 

not been trained adequately to properly present APSP materials.
 

At the present time, some efforts are being made by ESU to evaluate3
 

the various science materials 'that have been distributed to schools on an
 

experimental basis. Ingeneral, this evaluation consists of soliciting
 

with the lessons.
 

coiienstahes uin hemaeral, asdonthirexerene
ro hoar 
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32. Kenya 

Five years prior to the 1965 'introduction of APSP, a Curriculum Develop­

3ment and Research Centre (CD&RC), initially sponsored by the Ford Foundation,
 

had been established inKenya. The Primary Science Section of the CD&RC
 

provided a natural entree for the APSP program planner and developer who, with
 

a Canadian-sponsored expatriate and two Kenyans, initiated trial use of APSP
 

Because of this unique situation,
materials in a number of Kenyan schools. 


and the request of the Ministry of Education for additional EDC staff members
 

to supplement existing activities, Kenya has received heavy emphasis in the
 

development and field trial of APSP curriculum materials.
 

Primary grades inKenya are divided into lower primary (Standards 1-3) 


and upper primary (Standards 4-7). Nature study, usually taught about two 

hours per week, was the only science to which lower primary school children 

.3wereexposed. Upper primary grades follow a listo9f, suggested topics included
 

in a series of Schemes of Work, with topics such as health, agriculture, and


3hygiene being emphasized. The lecture method of instruction was most commonly
 

~j.used as a supplement to the Schemes of Work. Information concerning field
 

trials- (e.g., number of schools involved, teachers and students who partici­

pated, and units taught) was not available. Currently, only 13 topical
 

guides are ready for distribution and use inthe lower primary grades.
 

The CD&RC became the Kenya Institute of Education (KIE) in 1968. This
 

branch of the Ministry of Education assumed responsibility for development
 

of curriculum materials, training of teachers, and other education related
 

In1970, when EDC approved the quality and substance of the
projects. 


completed APSP units, a curriculum commnittee was formed at -KIE consisting of
 

teacher training tutors, primary school teachers, school inspectors, and
 
-

I(IE representatives. The purpose of this committee was to examine both
 

science
the APSP materials and the existing Schemes of Work and to select a 


Ucurriculum for implementing the new approach to primary education, one which
 
emphasized the problem-solving approach to learning.
 

The commnittee liked the APSP materials because of their activity and
 

discovery-oriented approach, but felt that they did not fully meet~the 

health, for example,
~requirements of the existing syllabus. Topics such as 


Because no syllabus governs curriculum
were not included in the units. 
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selection for the lower 1-1mary grades, the committee decided to adopt the
 

APSP materials developed for Standards 1-3 to be used during the twice­

weekly activity period. The APSP materials created for the upper primary
 

grades were not completely adopted because the committee felt there was no
 
cntinuity amn h oisadsome topics had been omiatted. Inorder to
 

endorse and adopt.APSP fully, the syllabus for Standards 4-7' needed to be
 

revised and both in-service and pre-service training upgraded to meet the
 

.. requirements of the new syllabus. ,Plans to act upon these changes were
 

formulated and are currently inprogress.
 

The Jomo Kenyatta Foundation publishes APSP materials for the lowerU
 

primary grades. Data on the extent to which these materials are being used
 

were unavailable. Twenty-five schools were recorded as' having ordered the
 

*materials from the Ministry of' Education and were, therefore, assumed to be
 

using them. The evaluation team visited one of these twenty-five schools,
 

considered one of the best primary schools. inNairobi, to observe the use of
 

APSP. However, not only was APSP not being used, but no copies of APSP3
 

materials were available at the school. The team's guide,, the District
i ! % h::' ?!~:!/i; Y' '?i W ~t ' Yi --'>'j~i' !ii! i ! !ii' <!ii : i''! 1?+'!Sf'0':!i:- 'i+ 'ii! i '~" '? 'I!' + !' ' ~ !''"!t : ?* 
V1, Education Officer (DEO), then brought the team to a second school on record
 

9"' '9 9 ' ~ ~~ '~L ' i ? 'i ': Y : I! ! ?+'! ' '/ : ! ::ii ' +;Y:! ?; ; ' ?X U2I ? !;: X I k J ' i !I!I?+ IX' >W:I ; '? <i>' 
'as having ordered 

' 

the materials. The same situation was found at this 
9*99 -++:'! +' ? ! ," ! i il! ;'' ! : '9i9 ' ; +: 9 ';:'>i: 'i + ' !99*99:; ::j " i+i "', !: ! i : ii ?! ' : 9, ' "" ; :i !i+' + ! ' ? ' ? "' >'i~~" !: " ' i 

school. There were no materials available, and therefore no implementation.
 

the third school visited, the team observed a..teacher using the APSP.
 

materials. The lesson was taught well and the students demonstrated enthu­

*'.At 


throughout the class. At the conclusion of the class, however,'the3
 

team was informed by *the teacher that she had been handed the teacher guide
 

only five minutes prior to the team's observation, a testimonial to the'
 

*.siasm 


Additional activities currently underway include preparation of Guide--3
 

lines for teaching Standards 4-7. These Guidelines, prepared at KIE, are
 

to replace the existing Schemes of Work.' They will be used experimentally 3
' 

In 20 schools beginning January 1973. Guidelines for each standard will be 

developed an~d field tested at the rate of one per year, with full adaptation 

for each standard scheduled to occur the year following the field trial.3; 
Following this plan, APSP will be fully implemented inStandards 4-7 by 1977. 
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t n-se rv id pese rvcateacheratreiningprograms'are'ibeingcaar 

conduted.In 1972, a 1-week orientation workshop was held for 24 (50 

. percent) of the primary school inspectors. During this workshop, the 

5 , 	 leaders described the new teaching approach and conducted demonstration 

classes. These inspectors would, in turn, conduct in-service training for 

the primary school teachers in their districts. The remaining 50 percent 

of the primary school inspectors will be trained in a similar workshop... 

A workshop was scheduled for December 1972 for the teachers of the 

* experimental schools where the Guidelines for Standard 4 were tobe field 

U *.tested. This 2-week seminar, totaling 60 participants, was planned to 

include classroom teachers, school inspectors, and head teachers. Although 

5no specific outline had been prepared at the time of the tea's visit, 

it was indicated that the workshop would incorporate demonstration classes, 

orientation inthe discovery approach, and some sessions during which
 

teachers could gain experience using the materials. The seminar was planned
 

to be conducted by the head of the science section at KIE and the EDC 

representative. In addition, a request had been submitted to SEPA to supply 

two Science Educators to provide leadership assistance. 

An attempt is being made by the EDC technical advisor in Ilairobi to 

3 organize a training program for tutors at the teacher training colleges. j 

Teacher training colleges are being visited to discuss such a training 

program. It was estimated that if the training program to equip tutors 

with the skills to teach APSP and the inquiry approach is successful, enough 

tutors could be trained in the teacher training colleges by 1973 to continue 

teacher training, but that it would be severely cut back if support were 

withdrawn as no one is currently available to continue the work on a full 

I time basis. 

Although the Ministry of Education has stated (Inspectorate Circular 

U Letter 71-44, July 1971) that tihe syllabus for the study of science in 

primary schools is being reviewed, the change is not expected to be completed 

a ; The Letter informed individuals associated within the immediate future. 

primary school science about the nature of the proposed changes to encourage 

schools to prepare for the revised syllabus. These changes incorporate the 

N"ewPrimary Approach, adopted officially in 1965, which is heavily influenced 
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by APSP. Teachers are urged to begin using the discovery method andthe 

APSP units which are available, as the new syllabus will, follow the approach 

and content of APSP.3 

In.addition to the technical assistance received from AID and the Ford
 

Foundation, KIE has obtained support from other agencies; for example,
 

UNESCO supports teacher training in the in-service programs and SEPA will
 

provide training seminar leadership. KIE Isperceived as understaffed,
 

-7however, t~andtatconcern?n:was expressed about its continued growth.,t One majorproble 	 viii1id:tlfie............~ 

ha idiidal 


often receive outside training and then rtntoKenya treueroles
 
prblm s ienifedas contrpatst expatriate members 


outside of KIE. 


3. 	Sierra Leone, 

'The science center at Njala University was established in 1967. Efforts 

of the SEPA Executive Secretary,,a former staff member of the ijala science 

center , and-the current Deputy Director of the Peace Corps Education Office
 

inSierra Leone, who also previously served on the science center staff at 


Njala, have had considerable impact on the Sierra Leone use of APSP materials.
 

Itwas not possible to visit the districts outside of the Freetown area,3 

and data on the extent of-use inother regions were unavailable because the
 

Inspector of Schools was knowledgeable only about the activities within
 

her assignedwestern region which includes the city of Freetown. She
 

reported attending a one-day workshop at Njala University In 1967. There
 

she received a package of APSP materials which were then introduced Into 


five primary schools in-the Freetown area.- The number of participating­

schools grew to twenty-five, but has now been reduced to a more workable3
 

number of twenty. Although no interviews, were conducted at Njala, itwas
 

reported that the efforts of the science center therer and those of the3
 

Peace Corps volunteers, have provided in-service teacher training and direct
 

classroom assistance in implementing APSP units.
 

-'
 
3
 

3
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TPeace-Crp rvosly-respoflsible1or -the-Primry-Educat~ion-Work­

shop Program, has been requested to shift its efforts from primary teacher 

training to secondary teacher training. Through the Primary Education 

Workshop Program, teachers were introduced to curriculum materials and method­

olo~gies compatible with APSP. The personal involvement of the Deputy Director
 

<of the Peace Corps, and the proportion of the PCVs having,science backgrounds
 

(about 50 percent), has heavily influenced the use of APSP. However, now that
 

a shift in training responsibility has occurred from the Primary Education
 

Workshop Program to the institute of Education at the University of Sierra 

Leone, it appears that this unofficial promotion of APSP implementation will J 

be reduced. The Institute of Education, the educational research arm of 

resources to conduct
the University, has limited personnel and financial 


its assigned functions of curriculum development, teacher training, and
 

Because of their limited capability, they unofficially
in-service education. 


rely on Peace Corps assistance in performing their functions. 
-

The responsibility for promoting APSP implementation in Sierra Leone
 

rests iththe science centert a Njalth Because of recent staff changes
 
an lmited fu'nds toosupport th n-servic ii n fo~hch it is
 

responsible, the center's Impact has been limited. The present role of
 

thescincecenerranges from supplying EDC-provided'APSP guides needed
 

by teachers in participatini schools to collecting feedback information
 

on classroom use. It also recently sponsored one' workshop to revise
 

existing units and develop new ones.
 

3In light of present conditions, APSP has not yet been fully imple­

mented in primary science education in Sierra Leone. Inone workshop held
 

3 the western region, only 30 out of 940 teachers attended. Thc regional
in 

For those teachers
organizers meet only when workshops convene at Njala. 


APSP materials, the experimental program has been dependent on CARE
 

for classroom supplies sometimes needed to carry out APSP projects.
 

to the use of 3 to 5 units within
 

Susing 

Teachinq of APSP science units is limited 


a 14-week time period. Most available classroom time isdevoted to more
 

traditional topics, a consequence of the examination structure and
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theempotunce of the trdtioay oieneeaminton or sonda rychn
 

methods regardless 'of the resources. ' 
Despite the very slight use of APSP materials and the absence of any 

coordinated effort to expand the use of the materials, those currently 

participating inthe program reported consistent enthusiasm about the value 

of science education at the primary'level and the desirability of the APSPU 

APSP was viewed as particularly significant because it'reduced the teacher's3 

need for a scientific background. By emphasizing process, content' became 

subordinate. The APSP materials are regarded as better suited to these 

teachers than any approach which emphasizes traditional facts and concepts, 

traditional teaching methods continue- to be used with APSP materials. 

Classroom observations confirmed the lack of training received by3 

participating teachers, as well as, their overal~l deficiencies inscientific 

knowledge. Inone classroom, for example,.the teacher distributed jars 

containing a layer of earth to each of seven groups of six pupils each in 

her class. She added some water to each jar and told the children to stir 

F 

the contents and record their observations in their copy books. One child 

recorded that she saw "a stick," when there was none inher jar. Another 

wrote "worms," which also were visually absent. A third wrote "a stone," and 

when asked to identify it,, pointed to a floating particle. While the children 

were writing their. "observations," the teacher was attempting to get them3 

to understand why this soil was a loam, incontrast to another soil they 

had studied earlier. This observation suggested that not only were the 2 

students gaining limited skills and knowledge, but also that the teacher was 

unaware of the basic objectives of APSP and their'corresponding proper use. ' 
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L4. Tanzania 

stafft visit to-Tanzania-was-not-..,At the sugestizon of _AIDfi.e? 
fOZZG~i' the curent sttu of APO 

cornp eted as acheduZed. The folwng swmmir ofthcurt sasofAP 

based on an interview with the most recently posted:EDC staffvn.Tanzania is 
currently posted in,lairobi., The swnmar is

member in Dar es Salaam who is 

1966-.kz2ch 1972)
supplemented with informiation fromn a progress report (July 

* on the Tanzania Primary Science Pro.gra..e. 

Educational reform in primary schoolscience (Standards 1-7) blended
 

appropriately with the reform of the Tanzanian educatonal system, 
begun in
 

Tanzanian educators reexamined the traditional teaching methods and
 1966. 


The problem-solving approach endorsed
 objectives at all' levels of education. 


by APSP was compatible wqith the philosophical changes being considered. The
 

primary science program consisted of a series of small experiments, Life and
 

Under this program a teacher demonstrateda lesson to prove a
Living. 


hypothesis, with the children seldom participating in classroom activity.
 

5 Tanzania hosted an APSP curriculum development workshop at D-- es Salaam in
 

The commitment to
1966,attended by three Tanzanian Science Educators. 


demonstrated by conducting
experiment with these materials in Tanzania was 


field trials not only in four primary schools near Dar es Salaam, but in
 

3 the schools associated with the Morogoro and lOutimba Colleges of Mlational
 

Educat ion. 

the initial stages of APSP involvement, many curriculum units3During 

These were revised and prepared for publication. Thirty­

were developed. 


inSwahili are currently available for primary school use. To
units 


supplement use of local materials, efforts have been made to supply basic
 

levels.'
 

3three 

sets of equipment to science teachers at various primary school 


To date, four, kinds of materials are available:
 

3 a. activity kits for Standards 1 and 2. By Mtarch 1972, 561.
 

had been distributed;
 

b. activity kits for Standards 3 and 4. By March 1972, 41
 

had been distributed;
 

in the upper primary
*c. primary school science kits for use 


1972, 845 had been distributed; and
classes. By Ilarch 
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Included in the distribution of these-571 seswasa
 

teacher guide and' a'set of activity cards. st 

Prior, to the fol lowing curriculum development workshop at Akosambo,
 

Ghana, which was attended by five science educators from Tanzania, three in-I
 

service teacher training courses were conducted 'inTanzania. These courses
 

were based on the experiences of the field trials conducted in 1966 and 1967.
 

Recognizing the need for more permanent institutional changes, efforts 


were also directed toward pre-service education programs. InOctober 1967,
 

the first group of teachers with special training in the use of the problem-3
 

solving approach graduated from Morogoro and Butimba Colleges of National
 

Education. The Ministry of National Education expanded this training effort
 

inthe problem-solving approach. There were
by encouraging science tutors 

13 tutors representing 6 colleges and,, inaddition, there were 5 diploma 

students and 2 staff members from the Institute of Education, at a seminarU 

inwhich APSP could promote
in 1968. The seminar concentrated on ways 


intellectual, self-reliance which hopefully would rep lace the traditional
 '
 
. ..".5"5
S
-I - 5 5 - 5;. 

Tanzanian scol.By 196, approximatl.y 200 more
rote learning in many.. 


students graduated from5,':i'ili!Colleges5ii .tofofj.acNational ,.SEducation with special certi­-5 -, 

ficates documenting''their ability to teach using the problem-solving
55>75i.5iiill .> Va- f.',V.,S,, *5..-&5, -4:55~ 
approach.
 

By 1968, a second science educator had joined the program at the
 

Institute of Education. This staff developed materials and conducted
 
-<s ec.a
54.v.ou
...............o.' wl~ r7*n ng5n..-o
 

The gradual phasing of APSP
trainingprograms for tutors and teachers. 

In 1969, a staff of 37 scienceinto the educational system increased when, 


educators temporarily became part of the teaching staff at Morogoro Colleqe
 

of National Education. These science educators worked for four weeks with
 

potential teachers and conducted demonstration classes which reached about 


400 students of' the college. Seminars for primary school inspectors and
 

training projects continued in 1969 and 300-additional teachers
 
5{ ;sin-service 

graduated with special training in the new teaching approach.

/5.'2-were 

10,4 
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Tanzanian participation in the APSP program continued during the early
 

some Ministry of Education changes had occurred,. For
1970's, even though 

eIx -rf61-k 1e 1of- intees'td'endiwjchoo l-teaclers'resul ted­1ampIe,


3 n the selection of primary school teachers to participate ina special
 

course at Morogoro College, seminars for science tutors were conducted in
 

two Colleges of National Education, 600 additional teachers completed
 

trainingat Colleges of National Education, and Tanzania became a partici­

pant in the support of SEPA.
 

By March 1972, at the completion of the EDC technical advisor's tour,
 

3; >all six Colleges of National Education were staffed with Tanzanian science
 

tutors who had received some training in the use and techniques of the
 

5'' - the primary base for the implementation
APSP. These tutors are viewed as 


of APSP and the problem-solving approach in Tanzanian schools. Through
 

their efforts, pre-service education has become a part of the educational
 

. system. In addition, many are also involved in the in-service training
 

programs which have received assistance from UNICEF. Current estimates
 

of 18, 000 in Tanzania,
indicate that 1,400 primary school tea-hers, 


have graduated-from Colleges of National Education during the past five
 

I" 	 years with some special training in the new approach; several hundred
 

teachers have attended some in-service courses orienting them toAPSP and
 

the problem-solving approach; and it was estimated that APSP materials were
 

being used in 75 percent of the Tanzanian primary schools.
 

U5.Uganda
 

not
3 At the suggestion of AID field staff, the visit to Uganda was 

cci~rleted as scheduled. The following swninary of the current status of 

APSP in Uganda is based on an interview with the. EDC staff member who had

I 	 recently been assigned there.;:.most 

3. 	A primary target in Uganda has been revision of the 1965 school science 

" syllabus. Revision of this syllabus is the responsibility of the Sciencev 


Panel, a 14-member group c6nsisting of inspectors, tutors, and Ministry
 

are
of Education representatives. About 60 percent of these members 


3familiar with, and favorable to, the use of APSP in the classroom. Although
 

present 	syllabus does not incorporate the use of APSP materials, teachers
 
-the 
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are encouraged by District Education Officers to phase in APSP units and to
 

use an activity- and discovery-oriented approach to teaching.
 

The 	most recent version of the revised syllabus outline includes 31 


APSP suggested topics with approximately 75 percent of Primary 3 to 7 syllabus
 

reflecting APSP influence. Although this syllabus does not yet have official
 

approval, it has been approved by the Science Panel and submitted to the
 

Chief inspector of Schools for final approval. No unexpected delays are
 

anticipated at this stage of implementation. The Chief Inspector alsoI
 

serves on the Board of Directors of the Uganda Publishing House, which
 

publishes the lower primary APSP teacher guides and activity booklets. 


When the syllabus is finally approved, the expected implementation
 

date isJanuary 1974 at the earliest. Details regarding implementation of
 

the materials have not yet been formulated.
 

It is anticipated that APSP units will be expensive when available to 

the schools. EDC w1llldeliver camera-ready copy to the Ugandan Ministry of 

Education, which will then be responsible for production. EDC originally 

paid for these units to be printed in Kenya, and 1,300 teacher guides were a 
sent to Uganda at thetirne each~unit was completed -and then distributed to, 

the teacher training institutes. This was decmed sufficient to undertake 

the various In-country trials and teacher training conducted as part of the 

r 	research effort. The apparatus suggested for the units has been produced
 

for in-service courses by the participants, then taken to individual class-'
 

rooms, at a production cost amounting to about $1,000 per' year.
 

Primary school teachers receive training in one of the 28 teacher
 

training institutes in Uganda. Nos t students enrolled in these institutions
 

are Primary 7 laeswho, for a variety of, reasons, have not ent(3red
 
school. Many have not completed their O-level-examinations. Each
 

of these training institutions has a complete set of the published APSP
 

guides. Approximately 75 percent of them use the APSP approach in teaching
 

science, with the science courses including both content and methods.3
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Although the APS. discovery/activity approach is not incorporated
 

into the present examination system, progress is being made In changing the
 

The current membership of the
examinations to include this approach. 


Is about equally composed of those favoring traditional
examinations panel 

educational methods and those favoring the discovery approach to teaching. 

S The nature of the membership Is shifting toward the discovery approach as 

' members of the Science Pane join the examinations council panel. 


j teaching in the teacher training institutions receive their:Tutors 


classroom training at the National Institute of Education at iakerere
 

University. in 1972, 14 individuals were trained to teach science of whom
 

50 percent are non-Ugandans; occasionally some tutors are trained outside
 

of Uganda.
 

The in-service training program has received reduced attention in
 

recent months. An orientation workshop was offered to the regional school
 

inspectors in four school districts, and a follow-up program was begun in


3 which these inspectors were contacted every two or three months. Unfor­

tunately, the EDC representative changed from this task to a full-time 

teaching job at Makerere which left a vacuum in the in-service education 

At the time of his departure from Uganda, no full-time counterpartprogram. 


had been assigned. Between 1967 and 1969, the counterparts selected for
 

the former EDC technical advisor in Uganda had accepted other positions.
 

The counterpart selected for the present EDC advisor was assigned in
3 January 1970, but in August 1971 left' for advanced studies in Canada.
 

The local AID Mission has provided some additional support for EDC
 

Field tests conducted in 60 classrooms and the pro­activities in Uganda. 


duction of some apparatus (70 items)' which can be used within Ugandan


I schools in the teaching of APSP science were supported by about 1,000
 

3: 
• 


shillings (about $1,500) of local AID funds.
 

The creation of a Ugandan curriculum development activity is at this
 

time a low priority item. The concept of a Curriculum Development Center
 

is being considered, but no estimate of its establishment could be pre­

dicted.
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6. Liberia 

A hough Liberia i-s not i-ncluded i.n the impZemetation phase., and 

W.therefore, not in the overall evaluation., the science personnel at the 

univereitij of Liberia'-occupiedoffices near the mathematics personnel. !iiif'iiif I! 
The evaluation team took advantage of thi~s opportuni-ty. to enrich, the evalua­

tion by visiting these ,'science educators, one of whom currently serves as a 

member of the "Exeautive.'Councilof SEPA. 

'' " 

tE pasi on improving science education in Liberia, particularly at 

the pr imarylevel, reflects a changing mode In the Ministry of Education. 

'<Liberia was an earlier participant inthe development phase of APSP but,' 

aIthough communications existed In the form of letters and personal visits 

to Liberian educators from the EDC Director, Lberila chose not to be invol­

ved in the implementation phase of APSP. So far, the use of APSP materials 

and the problem-solving approach *has been supplementary to the regularly 

used American texts InGrades 1 to 6. Nevertheless, APSP has been encouraged 

by a science educator at the University of. Liberia, who attended APSP work­

shops and who has continually supported Liberian participation inAPSP. 

' 

However, Liberia changed its attitude toward improvement of science edu­

cation by joining SEPA and by supporting a recently-established local 'science 

center. APSP materials are now being introduced through teacher training' 

programs conducted at this science center. Financed by the University and 

the Ministry of Education, the science center isattempting to secure 

additional financial support from sources such as the World Bank and UNESCO 

in'order to increase the staff and equip the center with 'instructional 

~j'7'' materials and other classroom apparatus. 

The center',s first activity, in January 1972, consisted of a workshop 

attended by 70 primary school teachers and led by a SEPA representative and 

other Liberian science educators who received six months' training at, Accra, 

i3 

Ghana. These teachers received orientation to APSP through demonstration 

classes and opportunities to practice using the materials with a small group 

of students from nearby schools. 
equipment for APSP units so 

Inraddition, the teachers constructed 
ecould besd I 
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classrooms. These teachers completed questionnaires describing the strengths
 

a 	oa!=u
*n 

and.weaknesses of the materials as they emerged during classroom use. Many
 

Ioteahers who participated in this initial workshop requested a follow-up
 

seminar to share experiences with one another after their first use of APSP
 

materials inclass. Twenty-two of the original 70 participants attended
 

I feedback seminar. Their overall reaction to the materials was positive;
.this 


they reported a similar response by their students. Some indicated the desire
 

3 for another meeting in order to again exchange experiences in using APSP
 

materials. Another workshop, organized along lines parallel to the first, is
 

3scheduled for January 1973 in order to increase the exposure of primary
 

school teachers to APSP and to train these teachers to use the materials.
 

A long-tern objective of the science education in Liberia includes the
 

increased development of APSP materials at the science center, units which will
 
* be appropriate to the Liberian setting.
 

As 	part of the overall curriculum revision activities inLiberia, a
 

3	panel of science educators is now gathering information about ongoing and
 

experimental programs to make recommendations concerning curriculum changes.
 

The panel currently anticipates developing science curricula which emphasize
 

a multi-disciplinary approach. Long-range goals of this committee include
 

preparation of a secondary school syllabus, instructional materials, audio-


I visual aids, and appropriate teacher guides.
 

Science educators in Liberia appear to regard SEPA positively. A~
 

who serves on the Executive Committee was instrumental inthe devel-
NLiberian 

settvsi leading the workshops and seminars. Liberia has granted SEPA
 

a written Letter of Acceptance, but no financial support. The new fiscal
 

budget reportedly will contain f;nancial support. Meanwhile, Liberia looks
 

t
EAfor leadership in training Liberian science~educators, conducting
 

in-service training workshops and providing, instructional materials. Science
 

educators in Liberia anticipate that SEPA will be a viable institution
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the of teisnese~lueaMnn throughout Africa.
 
contributing to 
 flhIjJILDVCIIKIIbSEPA's current limited resources, however, only partially support Liberian
 

t 

needs. "7 


Liberia's science educators, now fully committed to the task of
 

improving science education inLiberia with Ministry of Education support, 

are devoting energy toaccomplishtiQs goal. ifthe present trend of
 
support continues, and Liberia receives the financial and material support 


she needs, a problem-solving approach to science through the use of APSP
 
materials should become an integral part of Liberian science education.
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C. RegionalI Institutions 

regional basis often isdirected toward development of
Assistance on a 

J. countries. Such institutional development requires considerable effort and
 

resources even under optimum circumstances. For example, it requires formu­

lating a legal basis for the new organization, identifying personnel and
 

fiscal resources to initially supplement and eventually replace U.S. assis­

*tance, selecting and training an indigeneous staff capable of managing and
 

further developing a new international organization, and initially choosing


IIIan organizational purpose which ranks high among the developmental priorities
 

ofthe cooperating nations. Such formidable attempts are further compounded
 

in newly-independent nations where scarcity of technically-trained personnel
 

and fragile economies make any institutional -. ' 
development

;: ii-i,¢Li,? ! d 
a high-risk

i ! 
activity.

!' :i ,
I 

t 
i !i iC ;i! i : i !' !',~ ,;:: ; ! ' i :<! 

; i ! ' i!) b ;; i J q; i;ii i~ !:V ] ~ i ii i: i!ii : ,', 

A number of African international organizations have enjoyed a reason-


U::: ~';t[ :' i! iG ! 1i~ !~f' G 	 ),iS!:,~L :i{ i])L i)] !! i ii:G : :; are;i!! sometimes! i!:ii ! IQti~ !
3 formed as economnic funnels, primarily to tap technical assistance funding 

Insuch cases, where 

~ ablei degreei,:i !i of ii;:iiii:Lsuccess.,'ii D!Some such!~~organizations, however, 

~sources restricted to support of regional projects. 


the motivation for regional cooperation is extrinsic, rather than intrinsic
 

and spontaneous, difficulties often occur inorganizational development and
 

in having continued institutional viability following cessation of external
 

U technical and financial assistance. Itwas reported to the evaluation team
 

tj that the regional organizations proposed to continue the work of AMP were
 

technical assistance funds available for regional
* 	 initiated partly to secure 


Incontrast, the notion of a Pan-African program for science
development. 

regional modes of operation.
3actualIly preceeded any proclamation by AID of new 


1.African Mathematics Program
 

The implied objective of the African Mathematics Program is the estab­

lishment of two regional associations whose purpose is-to continue the work
 



of this Program inthe five participating countries following the termin­

ation of United States assistance. These two organizations and their respec­

tive member countries are the East African Regional Mathematics Program,
 

(EARMP) (Ethiopia and Kenya), and the West African Regional Mathematics Pro
 

gram (WARMP) (Ghana, Liberia, and Sierra Leone). EARMP andWARI4P have evolved
 

from the Steering Committee of the two predecessor contracts (Nos. AiD/res-3
 

21 and AID/csd-1567) which led to the present implementation contract (AID/
 

afr-711). Although the contractor and AID implicitly recognize the formation3
 

of these two organizations as work targets inthe current Implementation
 

of this effort, itshould be noted that establishment of viable regional
*.phase 


*institutions isnot among the specific contractual responsibilities listed
 

* inAnnex A (Statement of Work) of the basic contract. Neither does the PROP
 

for this contract mention any specific Institution building effort. in its
 

. . statement of objectives [page 3]. The PROP does mention that Management. iCommittees of EARMP and WARMP are to assume policy and executive responsi-


bility for the Programs within two years [page 11], but itdoes not specifi­

cally identify the establishment of regional institutions as a Program target.3
 

Any evaluation of contractor achievements inthis domain should be made with
 

this inmind.
 

a. East African Regional Mathematics Program. At the time of the
 

field trip of the evaluation team, five meetings of the EARMP Management3
 

20 July
Commnittee had been held.. Their times and places were as follows: 


1970 (Kenya, Institute of Education, Nairobi, Kenya); 11 January 1971
 

(Ministry of Education, Addis Ababa, Ethiopia); 27 July 1971 (United Kenya
 

Club, Nairobi, Kenya); 6 January 1972 (Ministry of Education, Addis Ababa,
 

Ethiopia); and 14 August 1972 (United KenyaClub, Nairobi, Kenya). Trans­

actions of the first four of these meetings are included as appendices to
 

draft of the fifth meeting's pro-
 1the contractor's reports to AID, and a 


*ceedings was made available to the evaluation team at the EARM1P offices
 IinAddis Ababa, Ethiopia. 


4 Country representation at the Management Committee meetings has been
 

complete at each' session except for Tanzania which, although written intoI
 

the 'original contract as an implementation target country, declined tom
 

'participate mnany EARMP activities because of their national policy of self-. 


reliance. The Management Committee was chaired by an African from the
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second meeting onward, and at this same meeting the post of Program Adminis­

3trator was filled following public advertisement. There has not been
 

sufficient progress toward Institutionalization of EARMP to meet the implied
 

goals of having the Management Conmittee assume policy and executive respon­

immediate
sibility for the Ethiopia and Kenya Mathematics Programs within the 


future. The target date of July 1972 has aireuay oeen missed.
 

Effective participation in planning and policy making by African

3 " members of the Management Committee has been hampered by lack of sufficient 

to be covered at each meeting. Althoughadvance information about topics 


provided with a brief topical agenda for each meeting, no papers were
 

circulated elaborating these topics. Such papers could have encouraged
 

Conrlittee r1cribers to discuss the topics with their professional and govern­

the meetings, provided them with alternatives
I mental colleagues prior to 


from which to select regarding plans and goals, and facilitated more active


3 ... 	 participation in the business of the meetings. W.hat has actually happened at 

the meetings has been a rather routine reporting of past accomplishments and 

presentation of plans for future activities by the contractor's home office 

and field staff, rather than an active involvement by Africans in selecting

3.	 and refining goals, then devising appropriate means for their achievement. 

Progress toward formal institutionalization has been very slow. Ilhat
 

most surprised the evaluation team was the expectation, expressed by one
 

major Ministry of Education official and two of the contractor's field staff,
 

that there will then be no necessity for the continuation of EARMP and it
 

will not continue to exist after the temination of U.S. support. Wlth such


3 	 an expectation about continuation, and judgment concerning necessity, among 

key persons involved in the institutional development of EARMP, the prognosis 

* for its future viability is indeed poor.
 

A major obstacle in the proqress toward institutionalization has been
 

in the preparation of a charter, or some sort of constitution, for
the delay 


-i EARMP. Such a document was presented In draft form at the fifth meetinq of
 

the ManagementCommlttee in August 1972. The contractor had earlier prepared
 

a Mode of Operation paper, following the third meetinq of the EARMP and
 

.ARMP anaqement Committee meetings. This paper, however, was not a charter.
 

at the request of the EARMP Management
It was prepared in August 1971, 


Comimittee, ",to define the relationship between the [Proqiraml Administrator
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and the Educators and the Editor (Progress Report, I February 1971 to 5 

October 1971, P. .The text of this paper isgiven on pages 88 to 91 of 

the above-referenced report. 

Without specific guidelines for goals and operation, efforts toward.
 

institutionalization are difficult. At the second meeting, on 11 January
 

1971, a decision was made to seek affiliation with an existing African
 

organization, the Regional Council for Education (RCE), then the East
 

African Regional Council for Education. This idea was reacted to favor­

ably by the RCE but was later dropped (Progress Report I February 1971 to 

5 October 1971, p. 84) because the Committee felt such an association was 

- unacceptable to the Ministries since the Council was an association of 

Had this matter beenuniversities and not of governments as EARMP is." 


handled appropriately, of course, this objection would have been raised
 

earl ier and no time wasted contacting the RCE.
 

The third meeting was held on 27 July 1971, a full year after the first
 

meeting. Two major organizational problems faced the Committee at this 


meeting and a third one surfaced at the Committee's fourth meeting on
 

the basic issue of committee member-
6 January 1972. The first problem was 


ship, which should have been settled at an earlier meeting as part of the
 

development of a charter or constitution. The second issue was more basic,
 

and also should have been discussed and reconciled earlier: supervisory
 

responsibility for the Mathematics Educator, the Mathematics Editor, and the
 

local Program Administrator. This question rwas answered by the Mode of
 

Operation paper, inwhich the contractor clarified for the Management
 

Comiittee that it was the contracting organization who, for an interim period
 

of from 18 months to 2 years, holds general responsibility for the mathematics
 

program "professionayeducation and financially." This paper imndi­

cated that the Management Committee was expected only to advise and guide
 

the contractor during the initial, formative period.
 

The third problem faced by EARMP, which was discussed at length both 


at the fourth and fifth meetings of the Management Committee (6January 1972 


concerns the problem of fiscal information and control.
and 14 August 1972) 

At
This problem was subject to a lengthy discussion at the fourth meeting. 


the fifth meeting, a Mlinistry of Education representative specifically asked,
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the contractor whether the committee could be informed of the general finan
 

cial situation. The contractor responded that this was outside committee
 

responsibility, while some members of the committee felt that policy control
 

without full fiscal information and control was ineffective. Discussions
 

with a number of persons interviewed indicated that the concern of the
 

Management Committee over fiscal information and control is far greater
 

than reflected in the formal records of the fourth and fifth meetings.
 

Progress toward counterpart development has met with two major diffi-


I Since EARMP is not an established institution, there are neither
culties. 


full- nor part-time posts open for any of the counterparts who have been
 

identified as Trainee Editors and Trainee Evaluators by the contractor
 

(Progress Report 6 October 1971 to 3 March 1972, p. 13). The second diffi­

culty is that those persons identified as Trainees occupy full po
 

.elsewhere and there are apparently no plans for them to transfer to EARMP.
 

Furthermore, any plans for theirreturn do not fully take their recent
 

*(training into account.
 

Thus, at the time of the evaluation, no institution was established
 

for implementing the African Mathematics Program in Ethiopia and Kenya,.and
 

the implied target of the Management Committee having policy and executive
3 responsibility within two years, as indicated inthe PROP, had not 

been met. There was no adopted charter, constitution, or terms of refer­

ence, although there was a draft of such a document. There had been minimum 

African participation in management of the program, and controversy
 

between the contractor and the Management Committee members over matters
 

I of fiscal information and control. At least one Ministry of Education
 

official, and two of the contractor's field staff, do not expect EARMP to.
 

exist beyond the term of U.S. technical and fiscal support. Nor do they
 

feel the need for, its continued existence. Unless action is immediately
 

be no lasting organizational
3. taken, and perhaps not even then, there will 


*~ the work of the: African Mathematics Program on aframework to carry on 


regional basis in Ethiopia and Kenya.
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-_.~West.. African -Reg ional- Mathemat ics-Program.-.Five-meet Inq~LAM 

were held prior to October and November of 1972, the time of the evaluation 

Vteam's field trip. Times and locations of these meetings were as follows:3
 

8 July 1970 (Curriculum Resource Centre,'Accra, Ghana); 5 January 1971
 

(Women's Teachers' College, Port 'Loco, Sierra Leone); 22 July 1971 (FourahU
 

Bay College, Sierra Leone); 10 January 1972 (Booker Washington Institute,
 

Kakata, Liberia); and 3 August 1972 (University of Ghana, Legon, Ghana).
 

Proceedings of the first four meetings are included as appendices to the
 
conracors rporsand a draft summary of the fifth meeting was reviewed
 

at, the WAR1MP office in Accra, Ghana. 

Country participation inthe 14ARMP Management Committee has been
 

virtually complete, based on meeting attendance.: Actual progress toward
 

institutional development, however, has been minimal. The expectation in
 

the PROP, of a regional organization assuming policy and executive respon- 1
 
sibility for the Program within two years, has not been met. Several persons
 

interviewed expressed the opinion that there would be no need for WARMP to3
 

-i4 k : 	 exista*.,,a ! !';! ! beyondi the period of contract: ! V : ! support,):; ): and!!:they' did not ;:expect, itT: : to i i 4i : 4 !:i! 	 / F: G t i ; k
 
' : ! " 
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-est-AfThe local Programi~can Administrator.a'eawast selectedro at the E first meetingW of .... io a a. 	 ............. ..... .	 .Re c. re~e t] nqsF 


V 	 the Management Committee. This position was ~not advertised and was thus filled
 

non-competitively, constituting a procedure which opened the possibility that
 
'.... .... .... 4 	 '~~a.~a..,*~a~ 't~ lda~~ .a. ,........ ar, aa~..- a1~a-a a 	 F ~
 

the strongest candidate for the position may not have been obtained. The
 

. -Management Committee functioned for the first two years under the chairman-' 


ship of an 	American. Itwas not until the fourth meeting, 10 January 1972,
 

that an African was elected as Chairman.,
 

African participation inplanning and decision making has been restricted 3
 
by insufficient circulation of information about agendas prior to the meetings.
 

Only a brief topical list of agenda topics was circulated prior to each
 

meeting. 	 There was no preparation of detailed papers which elaborated upon.
 

the implications of these topics, suggested alternative ways of achievingm
 

Program targets, or provided committee members with sufficient information to
 

arrive at the meetings with additional ideas from their national colleagues.
 

This poeuehsresulted inalmost complete determination of Program
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direction by the contractor, with much meeting time devoted to presentation 

f-of-contractor-prepared--reports ,-from homoff-- I.c-and . Je I sitiaff.,- ... o. t pas 

activities and future plans.
 

. 
- control, and the deaeopment of f e by telcical 

Program Administrator. TheManagement Committee of WARMP has' never seen 

or reviewed the .WARMP budget. The WARMP budget always has been prepared 

at the contractor's office in theUnited States, then given to the local 

no line item breakdown asPAdministrator as a lump sum figure, with

3 a guide for expenditures. Furthermore, the Program Administrator has 

experienced considerable difficulty maintaining his local accounts using 

In accord with those required by the contractor'sprocedures which are 

accounting procedures. Additionally, a lack of precise written Instructions

3 to the local Program Administrator from the contractor regarding appropriate 

fiscal procedures has added to the difficulties. 

SProgress toward forming an Institutional basis for WARMP has thus been 

Neither at the first meeting of the Management Committee, nor at anyslow.U- subsequent meeting, for example, was a charter document prepared or drafted 

the Committeewhich specifically stated the purpose and operating rules of 

(i.e., terms of reference, constitution, charter, etc.). This has delayed3 *i 

an attempt (still pending) to affiliate with an existing West African regional 

for Teacher Education. The Mode of
organization, the West African Counci 


Operation paper, preparediby the contractor inAugust 1971, following the
 

. -third WARMP and EAR14P Management Committee meetings, does not constitute
 

This paper was prepared in response to the EARMP (sic)
such a document. 

.Management Committee's request for the contractor "to define the relationship 

between the [Program] Administrator and the Educators and the Editor 

The tode of 
.. (Progress Report, 1 February 1971 to 5 October 1971, p. 87)." 

to 91 of the above-mentioned repor t.3 Operation paper is given on pages 88 

Assessment of counterpart development is complicated by the sane two 

is that WARMP Is not an existingThe first
factors encountered by EAR4P. 

pes of
or part-time posts for the two 


institution with established full-
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counterparts referred to in the contractor's reports: Trainee Editors and
 

L.Tra inee-Eval uators.--.Tescn .- -ht.toe-esos-e n db,,h 

contractor as'fllling these roles (Progress Report, 6 October 1971 to 3 March
 

1972, pp. 12-13) actually occupy full-time local positions which leaveU 

little time to perform the functions of editing and evaluation. They are 

thus not counterparts in the sense that the contractor's Mathematics Editor 

presently assigned to the 14ARMP offices at Ghana, will very likely not be 

replaced by any of the persons designated, by the contractor as Trainee 3 
Editor. The Ghanaian indicated as being in this role by the contractor, for 

example, does not perceive himself as the counterpart of the contractor's 

Mathemtics Editor. 

At the time of the evaluation no charter or terms of reference existed,
 

*and there was no draft of such a document. There was certainly no legal
 

status, no affiliation with any existing institution or government body, 3
 
*minimum African participation inactual planning or formulation of policy
 

decisions, no fiscal control or even awareness of WIARMP's fiscal resources
 

on the part of the Cormmittee, and hardly any program activity on the part
 
" " ';' 
+:' ...... .... " ..... : ....
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Thus, the implied goal of this
.of committee members between meetings.,
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Commnittee taking over policy and executive responsibility by mid-1972 was
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:1' not met and probably will not be met within the next year. 

2.' Science.Education Programmne for Africa
 

A specific objective of the APSP implementation contract (afr-791) is
 

Fr to support SEPA, a regional organization "...which will ultimately assume
 

complete responsibility for leadership and coordination of African science
 

program (page 1)..." This goal is clearly stated both in the PROP and in 

the contract, and is incorporated into the Logical Framework analysis for 

this contract as project output 115: "Pan-African organization (SEPA) 
established to continue Inter-African Technical Assistance in science
 
,education." Progress towardthle three indicators associated with this
 

project output are discussed below.. At the beginning of the present imple-*1
 

mentation contract (IJuly 1971)., considerable progress had'already been
 

made toward the establishment of SEPA. As the PROP indicates (p.3)
 

work under the implementation contract Is to make SEPA more viable andI
 

independent,.and for it'to attain complete autonomy by ,mid-1973.
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, o t ,," ... 4 .44 i,j .,r~4 ..... $!a~ .44.44,, 

formation of SEPA was an outgrowth of the APSP. As reviewed earlier
LThe 

APSP bgan: n--l 965-at-.Kano-NigeriaFiafc ia-assiStfce .... thsrepo 

from AID (93 percent) and the Ford Foundation
for the beginning phase came 


as the implementing agent.. Although
(7,percent), with the present contractor 


the contractor participated in the development of APSP for the first four
 

years of the program, African science educators were closely involved in
 

program management. By 1967 five of the twelve members of the APSP Advisory 

U Committee were Africans, and by mid-1969 African science educators expressed . 

This desire was realized, in
a desire for complete control of the program. 


September of 1969, when a group of African science educators met at Takoradi,
 

Ghana, to formally transfer the program to African control. Shortly after-


February of 1970, AID sponsored a meeting at Freetown, Sierra 
formed SEPA. 

ri ward, in 
Leone, where representatives of nine African nations first 

I Acting quickly to formal ly establish SEPA, an ad hoc executive committee 

-
. 

:.. met two months later at Nairobi, Kenya, to draft a constitution. and develop 

a plan of action for future consideration by the Representative Council of 

~I. SEPA.
 

I Through 1970 there was a lack of, clear distinction between APSP and
 
. 

k SEPA, but this isnot currently the case. SEPA is presently a functioning 

, Tregional adopted Constitution, a Representative Council,organization with an 


an Executive Committee, and a Secretariat. No non-Africanshold positions
 

nor are they members of either the Representative Council
Sin the Secretariat, 

I or its Executive Commvittee. 

The Constitution of SEPA is available in booklet form both in English
 

and French. The Constitution requlired endorsement by at least three member
 

countries, through formal Letters of Acceptance, before itcame into force.,
 

Although issuance of such letters involved complex processing within parti­

cipating nations, often requiring parliamentary action and clearance through
 

Ministries of Foreinn Affairs, the requisite three were received by the
 

Two additional Letters of Acceptance had
Secretariat prior to June of 1972. 


been received at the time of the evaluation. In addition to these five
7, 
full members of SEPA, two others have paid their assessments 'and are simply 

awaiting formal approval by the Representative Council. The five full
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S 	 members are Ethiopia, Ghana, Kenya, Liberia, and Si.erra Leone; the two 

awaiting formal approval are The Gambia and Nigeria. In addition, formal 

statements accepting and supporting SEPA in principle have been received 

from Lesotho, Swaziland, Uganda, and Zambia; and an expressed interest inI 

participating in SEPA as an Observer has been received from Tanzania. 

At present SEPA is predominantly supported by AID funds, through the 

contractor. The contractor acknowledges, in its report (Progress Report, 

1 July 1971 through 31 December 1971, p. 10), that the goal of fiscal U 

independence'.by mid-1972 will not be met. Substantial progress toward this. 

goal, however, has been made in the past year. Membership dues were only 

$600 per year, for example, until the July 1972 meeting of SEPA's Represen­

tative Council at Lagos, Nigeria. At that meeting the Africans Increased'A 

their own annual assessments to between $3,300 and $5,500 per member, depend­

ing uponthe size and wealth of the member country. 

In addition, funds from other donor agencies have been given directly
 

to SEPA. *Support has been obtained, from the.Centre for Educational Develop­

'ment Overseas (CEDO) and from the Carnegie Corporation of 'New York. The
 

support from Carnegie is rather substantial, and consists of $92,000 for
 

the initial year of a SEPA Evaluation Centre at the University of Ibadan
 U
in Nigeria. 


The likelihood of further funding from non-AID sources seems high. The
 

*Executive Secretary of SEPA visited the United States in November of 1971,
 

to contact several funding agencies as possible sources of program suoport.
 
F 

These includedAID, Ford Foundation, Carnegie Foundation, UN~ICEF, and UIIDP.
 

The general response from these initial contacts was' a request for specific'
 

programs, each accompanied by an associated cost, which might be reviewed
 

for possible support. A description of programs and their costs was preparedI
 

by the Executive Secretary, as part of a general background paper on SEPA,
 

and brought to the United States in November 1972 by the Executive Secretary.
 

The results of this fund-seeking trip were not available at the'time of the
 

writing of this report.
 

' 
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Theopeatig epenesof SEPA are approximately $170,000 per year, and 

expected to increase to between $250,000 and $300,000 within five-years3are
I ~ 
some
if all of the planned programsaeipeetd Approximate costs for 


representative SEPA activities and operations are as follows: $33,000 for
 

3 
 the Secretariat; $37,000 for tihe training program planned by SEPA's Science
 

Educator; $23,000 for meeting of the Representative Council (every two years);.
 

3 
 $15,000 for Executive Committee meetings; $15,000 or more for each workshop;
 

and $18,000 for specialist meetings.
 

The staffing of SEPA consists of two full-time professionals, both
 

presently funded through the contractor. One of these serves as the
 

Executive Secretary and the other as Science Educator temporarily assigned
 

to SEPA. Both of these are Africans, and thus the staff of SEPA is
 

fully Africanized. Whether these two African professionals remain with SEPA 

over the next few years will determine to a great extent the continued 

success of this organization. Its rapid development to date and its present 

wide acceptance is la3rgely due to their dynamic leadership and organizational
 

These active staff members are well known within Africa through their
Iskill. 

numerous
frequent trips-promoting SEPA's growth and their participation in 
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:/i! ( d: Li?xL;5 ~+I : ; Z£t&i @*:i!b:i £ : " S ; . ! + # ;,/' i 5 ; V4fx ;@S:L %k:$;;i! i 

i !
D;: !; 

. 4,. , '' ~ ii 
-' 

; ii . ~ii: i; '' !/; %:; : % 'G L } : ,'! i, ~ 85' . , ,;4 ; ,1 V@i 8 i i,3 ,ii!;i Y ;: :!,!training:: programs.@Fii: d ,~~ @ , @ ',:<, i@}, i:&! !: -!i:¢/ !!i i ; 

*In summary, then, all institutional development goals of the APSP either'
 

have been met or will 'be met in the very near future. SEPA is an exristing
 

Pan-African organization presently supported to varying degrees by eleven
 

Imember countries, well staffed with strong and active African professionals,
 

currently receiving financial support from two donors other than AID, and
 

well on its way to institutional independence. It is the opinion of the
 

evaluation team that the development of SEPA, with strong African leadership
 

from its very early stages, constitutes a model of regional organizational
 

development.
 

-7 ' 
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IV. CONCLUSIONS AND RECOMMENDATIONS
 

This section presents conclusions and recommendations for program
 

planning regarding the African Mathematics Program and the African Primary
 

Science Program. 'For discussion purposes within this section, AMP is treated


1:as two separate projects, the East African Reqional Mathematics Program, and
 

the West African Regional Mathematics Program.
 

I4The
conclusions and recommendations are grouped *into the following six 

categories for EARMP, WARMP, and APSP: Curriculum Development; Teacher 

I 
Preparation; in-Country Utilization; Evaluation Exoertise; Project Adminis­

tration; and Institutional Structure. Much of the supporting data for these 

conclusions appears inearlier sections of this report, primarily inSection
 
II (Utilization and Impact), and only the conclusions are summarized within
 

thssection. Recommendations within this section are numbered consecutively.
 

L A. East African Regional flathematics.Piloja 

1I Curriculum Development
 

Ioc~o 
Ineach of the EARIIP countries, Ethiopia and Kenya, a nationally 

4 developed modern mathematics curriculum-is being written and installed. In 
' Ethiopia, the basic. Entebbe series wias introduced in 1967 at both the primary 

and secondary levels. Subsequently, slightly adapted Amharic versions were 

-prepared for-Primar/ I and 11. The Primary I text is in use in almost all 
schools and Primary 11 isbeing distributed. All students in grades 7 to 

Sa. 

124 use an Ethiopian-printed version of Entebbe texts. A revised syllabus
 

4. is being prepared for grades 3 4to 12, and the development of .revised texts
 

fo<ti4slabs is expected., In Kenya, new modern mathematics texts for 
Primry- iand 11 have bencmpee and are in use in.most schools.. The 4 

development, testing, and installation~of texts for the remaining five years
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of primary school mathematics is expected to proceed at the rate of one gra e­

level per year.. New secondary materials inmodern mathematics are being devel­

oped by a group of expatriates at the Kenya Institute of'Education (KIE). 

b. Inboth Ethiopia and Kenya, curriculum development inmathematics 

isbeing undertaken by national institutions attached to the Ministries of 

Education. Although both of these institutions are staffed primarily by 

Africans, both have depended significantly on the contributions of locally 

hired and externally furnished expatriates. The continued growth of these 

curriculum development efforts, particularly in Kenya, is likely to depend 

on outside technical assistance for another several years. j 

c. A new series of teacher training texts inmodern mathematics is 

almost complete. Volume 1, drafted at the 1971 EARMP workshop, has been 

field tested, tried, revised, and printed. Volume 11, prepared at the 1972 

workshop, has been reproduced and isbeing field tested. Volume III, which 

is a teacher guide to the presentation of modern mathematics inthe class­

room, rather than a text on the content of modern mathematics, nowi isbeing 

prepared largely by contractor personnel. Both Ethiopia and Kenya have 

indicated their intention to use these volumes intheir teacher training5 

programs. 

iI 

1. Continue support for the present' EARMP curriculum development 

program in teacher training until the materials have e omlete. 

Progress on this effort is on schedule and thermaterials are urgently needed 

to prepare teachers to use the primary materials thiat are now being imple­

mented. To insure adequate time to complete, try out, and revise Volume 111I,. 

which 	 is a supplemental but very desirable segment, support may have to be 

This also would permit greater African particicontinued through mid-1974. 


pation in the development of 	that volume, which would be a valuable learning
 

experience for-those involved.
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2. More 	 systematic cnrbu ions to the furth'er development of national 

capabilities in~mathematics curriculum development shouild be considared.
 

1 Although dii'ect support for the development of new mathematics curricula in
 . 

Ethiopia and Kenya is not part of the present EARMP program, the need for 

* K 	 additional technical assistance inon-the-job training of curriculum develop­

ment personnel should be ascertained. Individuals~staffing the present
 

-I institutions have not -hadformal curriculum development training, although
 
one individual from the Kenya Institute of Education was out of the country
 

for this purpose at the time of the team's visit. Providing support in the
 

form of intensive, on-site formal training, and consultation in mathematical
 

knowledge and pedagogic approaches, and participant- trainingat established


3 	 curriculum development centers would strengthen these in-country institutions
 

to the point where their long-term potential could be realized.
 

3. Any direct assistance to current curriculum development efforts for
 

primary and secondary mathematics education should be phased out gradually.
 

* 	 inreducing theiriBoth Ethiopia and Kenya hvdeosrtdtheir interest 


depedenc onexpatriate adcnrco sitne nteohrhnsm ,

++ ,!% 	 , ,i+ , + , , :
 

-+ 	 ~ 

i , 	 + ,,, . ,,.+
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lmtdcontinued technical contributions are needed to insure the quality of
 

materials nowi being prepared and to avoid lapses which could damage the growth 

of these institutions. In Kenya particularly, efforts now depenid heavily on 

expatriate personnel because of the small size of the African staff. There­

fore, this direct assistance should be made contingent on increasing the size 

of the staff to a more appropriate level. 

Preparation,~Teacher 

ConoZusions 

a. There are insufficient numbers of teachers trained inmodern mathoc­

matics and in the activity oriented method of teaching to successfully imple­

3ment the new primary curricula being introduced in Ethiopia and Kenya. Past
 

AM4P teacher training institutes, offered between 1963 and 1970, trained close
 

-to 4,000 teachers, but these groups included no more than 1,000 or so from
 

Ythe approximately 70,000 teachers in Ethiopia and 1Kenya who need this training.
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S_ teacersraduates dd ischool n-both 

Eth iopia and Kenya, and include a large, number of expatriates in Kenya. 

Teacher training problems are not as pressing at this level as they are in 

primary education although these too may grow with increases inthe ~oo
 

tion of 7students who continue on to secondary school. Before that happens,
 

however, the fruits of curriculum reform efforts may be recognized and
 

larger numbers of students will enter the universities with interests in
 

c. tn-service teacher training in Ethiopia Is recognized as a major£ 
..... '1l
 

need, and the government wudlike to make substantial progress inthis
 

The problem ismiade quite' difficult, howevcr, by the remoteness of.
area. 


many rural schools and the realistic limitations which exist interms of
 

trying to assemble groups of teachers for training sessions or of trying to
 

increase district supervisor visits to outlying schools.
 

d. InKenya,' in-service teacher training isassigned to the primaryI
 
inspectors who are responsible for developing all the skills of primary
 

teachers. The present number of inspectors too smiall to have much impact,
 

in the next few5although the, Minis try hopes to greatly expand this number 

years. 'Part of the.problem of helping primary teachers has been overcome
 

with the preparatio0n of a Teacher's Guide to accompany the Kenya Primary
 

Mathematics texts.
 

e. The three teacher training volumes now being prepared byEARIIP are
 

less elaborate than the Entebbe Basic Concepts and are texts believed appro­

priate for the teacher training programs inboth countries. Availability of 

these texts isexpected to facilitate pre-service training, and possibly in­

service training.
 

f. The recent emphasis on training tutors and supervisors, rather 
than
 

gin will needtermsof thenumbers of teachers who 


to be,,trained.' Thc 1tutor and supervisor program has. been hampered in
the
 

EARMP countries, ha.-cver, by the large turnover among' individuals holding
 

these positions and~the differences inbackgroundsrbetw'een tutors and super-7
 

visors. Ths as'affected participation inthe correspondence portions of
 

the prgawhere fifty percent dopdutin tefirst'year.
~' 
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Recommaenclati.ons 

'Revisions should be made in the tutor and supervisor training 

program. Several steps could be taken if the Ministries wjould agree. First, 

*the present two-year program'should be shortened to maintain participation 

Sto completion of the course. Second, the formal two-week institutes wh ich 

part of the program should be made longer to reduce the amount of instruc­are 


I!. tion left to the correspondence lessons. And third, the training of tutors 

receive more intern­and supervisors should be separated so that the tutors can 


* 	sive assistance and so that the supervisors can be given an abbreviated pro­

gram better suited to their backgrounds and responsibilities.
 

preparation of
5. 	 Consideration should be _given to the planning and 

new area brief course for primary teachers to be offered when the texts 

I introduced for their grade. Thc goals of this course should be limited to 
*. 

explanation and review of the mathematical content of the specific student
anI text these teachers will employ and to demonstrations and discussions of the 

If a modest team of perhaps 25 tutors,pedagogic approach they are to use. 


insectrsand educators could be assembled and trained, and then if each
 
I 
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each year. This approach would greatly facilitate the work of the inspectors
 

during the school year.
 

of 	 innova­6.~ Consideration should be given to the use radio or other 

tive aproaches for in-service teacher training in the more remote areas of 

Ethiopia and Kenya. Although not a responsibility of the present project, 

training teachers located in less accessible regions of Ethiopia to correctly

I use new curriculum materials will be a significant determinant of the success 

a substituteof 	the materials in their classrooms. 'Radiocould be used as 


wfor supervisors' visits and provide help to the teacher in the presentation
 

of 	lessons on a weekly, or even daily, basis. 
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3 In-Country Utilization 

Conc~usionw 

a. Inboth of the EAR1MP countries, the adoption and implementation of a 

* new curriculum inmodern mathematics began before the initiation of the 

current phase of the project. Kenya initiated the development of its own 

Entebbe based primary curriculum in 1965 and Ethiopia began the preparation 

of Amharic translations of the Entebbe primary texts In 1967. Although these 

efforts proceeded at a slow rate, the commitment of the two countries was 

evident from these initiatives. Bath countries continue to make some use of 

the original Entebbe materials to fill interim needs. 

b. There are government or government-affiliated textbook printing 
facilities inboth countries which appear to be capable of meeting the 

requirements for materials reproduction for the new curricula. Ifnecessary, 

there are still other resources which could be used, including the substan­

tial -government printing office and plant inNairobi adprivate printing 

and publishing concerns. The EAIUIP workshop in 1971 was able to obtain 

printed copies of the first volume of the 'teacher training text for tryouts 

inonly two weeks.
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c. Distribution of text materials to the schools where they will be 

used isexpected to continue to be a problem inboth countries, and especially 

in the more remote areas of Ethiopia. Itshould be recognized, however, that 

these problems affect the availability of all textbooks and that solutions to 

these problems were not inthe scope of the present. project. Decause of their 

cost and lack of ready replacements for texts that do reach schools, the 

practice of transcribing, exercises into copybooks isexpected to continue 

for some time. 

d.The shortage of in-service teacher training to accompany the distri­

bution of new curriculum materials is evident from classroom observations 

even indistricts surrounding the capitol cities of the two countries. 

':.Teachers who were observed tended to rely heavily on traditional teachinq 

F 

methods that are not well suited to obtaining maximum benefits from the new 

curriculum. Their knowledge of the principles also was less than needed for, 

teaching modern mathematics. The'se observations were supported by comments 

from a number of, officials and educators who were interviewed. 
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Se. The'llinistry officials interviewed inboth .Ethiopia and Kenya viere 

enthusiastic as to the desirability ,ofcontlnued 'curriculum reform and the cho ice 

of modern mathematics as the goal of-this reform-for their, countries. In 

large part this-must be attributed to past 'Contributions of the AMP project 

and to current efforts of the EARMP project staff. Less, emphasis was given 

to the pedagogic approach encouraged by the program, particularly as these 

technlques' mighlt be viewed independently of the content of the program. 

f.ogLanguage problems have consistently interfered with the usc of 

prorammaterials inthe early primary grades, especially inthe more remote 

schols.An effort had been made to take a serious look at the language 

prolemin 1963 when a group of linguists was asked to participate in the 

Etbeworkshop that year. However, the materials developed from that point
 

on continued to be in English only. Inboth Ethiopia, where Amharic is the
 

language of early primary instruction, and inKenya, whlere regional languages
 

are used to a greater degree than the government would like, -teachers find 
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7. Efforts should be made, within the present projectLto assist the 

governments in the two EARMP countries in the development of solutions to 

textbook distribution problems. The planning of AMP materials seems to have 

largely ignored the very real difficulties inherent In supplying texts to 

schools in East Africa. Since the use of copybooks is not likely to change 

on ,onti :!:;::4' uefor some time, the, production of texts which assume exercises will be copied­
:"e" 4 4 re iona 1 an es ::;4 ,444mar 'i ~ 6ti6 - n4 n l4n" i4h i4 I ua '' L'

~* -. -should be encouraged. One step inthis-direction wiould be the selection of­
t :reate r ::a~g re :::tl~a : th~.v4 4 net ea r44:fin
 

binding methods and types of paper stock that would-facilitate reuse and
 

* the psiltyof damage. Another would be the use of a volume 
-. :minimize 

and format that might simplify transportation problems. Still another-size, 

woldbe more careful tryouts to insure that copiesviwhich are distributed
 

Would not have to be replaced too qu icklIy. 
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8. Efforts should be made to strengthen the in-service trainingRof' 

tea6chers at th-ettime t:nater aIlS-are-ntroduced The-proper mlmnalf 

of the new curriculum materials should include'more intensive, systematic, 

and deliberate training of the teachers who use the materials, particularly 

inteintended teaching methods (see recommendation under Teacher Prepar- l 
ation above.) Strain on teacher preparedness also could be lessened by 

introducing the materials more gradually and not into all classrooms at 

a given grade level ina single year.
 

9. A valuable-adjunct to the current project could -be-a wqorkshop of- t 
leading East African educators to consider theproblem of presenting and
 

explaining modern mathematics concepts in regional languages. At a minimum,
 

this workshop could be expected to produce a set of reference materials for
 

the use of teachers ineach major language area. These reference materials
 

might comprise a valuable supplement to the Teacher's Guide being developed ~ I 
as Volume Ill of the EARMP teacher training series.
 

4Evaluation Expertise
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a. Evaluation did not receive high priority inthe AMIP curriculum
 

effrts Possibly because of the reduced need-for evaluation during the
 

curentEARMP project, which is-concerned only with teacher training materials,­

this lack of emphasis has continued. Tryouts are being conducted and infor­

mation from them isbeing used to revise the materials. No more formal 

assessments were reported. I 
b,. The curriculum-materials being developed by Ethiopia and Kenya are 

not being thoroughly. testcd before publication and distribution. However,- 1 
experience was obtained with the Entebbe materials inboth- countries and, 

to the extent this experience can be generalized to the Ethiopian translations 

and Kenyan revisions, this experience can contribute to the quality of the
 

materials.
 

c. Overall assessments of the contribution of the ncw curriculum were
 
not made ineither country, particularly with respect to the value of modern
 

* mathematics for primary students who rarely continue on to secondary school.
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,.n >Ethiopla, primary leaving examinations are based on the content of the 

Entebbe series. In neither country has sufficient effort been made to test 

ri gorously whether program goals re ate tostudcn !ntcrestin-ana appre 

ciatio n for mathem atics, or to assess the significance of the recommended 

pedagogic approach to the learning of modern mathematics. The decisions 

each country made to proceed with the development and implementation of 

new curricula inmathematics seem to have been reached without systematic
 

investigation and evaluation.
 

Recoraendations 

£ 10. Iffurther assistance is provided to increase curriculum development

I;7 capabilities in Ethiopia and Kenya. evaluation should be emphasized.' The 
. 

further growth of mathematics curriculum development capabilities in the t,
 

countries will depend on increments in several skills. The proper use of
 

I evaluation is one of these. Any contractor personnel assigned to work with
 

the curriculum development units should be instructid to emphasize the role
 

of evaluation and the methods appropriate for securing valid and useful
 

evaluative data.
 

11. Additional individuals assigned to the curriculum developmnt units
 

should receive training in evaluation. One trainee evaluator from each
 

country currently is attending the course on evaluation at Ibadan, Nigeria.
 

Although this may contribute to each country's curriculum evaluation capa
 

I. bi lity, it is likely that each of these individuals will be expected to 

furnish assistance to all ongoing curriculum development efforts and not 

jonly those in mathematics. More trainees should be selected and given formal 

7' 	 education. Furthermore, some intensive, short-term training in evaluation 

for all curriculum development personnel would be beneficial to the program. 

iven informulatin.
12. 	 Comprehensive technical assistance should be 

evaluative instruments to assess curriculum contributionsand implementing 

How much students learn of
inareas other than s 

important component of curriculum evaluation, but notwhat was presented is an 

V the only component. Italso is necessary to assess the effects of the choice 

of content on subsequent education, on career choice, and on everyday adult 

'5;needs. It is necessary to consider the attainme-nt and importance of non-

Ucognative goals such as interest, appreciation, and attitude. Finally, it 

131 

I 	 ,{' 
4'4.,44 4 D' { 



is necessary toii measure the contribution of the teaching method used on 
problem solving ability, curiosity, and resourcefulness. Theseallhave 

been__goaI s_oU..the .Afri canMathemat is Program. butnoeVa.uationof4o 

they are, or could be, produced by the new curriculum mathmatc 

h eII­
een 3' 

conducted as part of this project. 

* 5. Project AdministrationI 

£'oncZusions 

Sa. Both of the contractor field personnel assigned to EARHP were 

interviewed. Each displayed dedication and commitnent to his respective , 

assignment despite many on-site obstacles which-had to be overcome, such as 

the difficulties of transport which restricted periodic visits to up-country 5 
schools. Both field personnel joined EARIIP with prior educational experience 

in Africa. The lMathematics Educator in Kenya served nine2 years in the 

Ethiopian Hinistry of Education and was instrumental in the adoption of 

a modern mathematics in Ethiopia. Mien- ie joined the EDC staff in 1970, he was 

responsible initially for the EAR-P project in both Kenya and Ethiopia. 

SThe current Mathematics Educator/Editor, posted in 1971 at Addis Ababa, 

Ethiopia, has an outstanding reputation as a professional mathematician both 5 
in the United States and Africa. lie is immensely respected by the Africans 

with whom he works and is personally credited by them for tile success of 

in-service training in Ethiopia. 

b. Tile -local Program Administrator for EARHP was selected, after public1 

advertisement for the position, by three members of the Management Committee. 

For 20 years, he had been employed inan administrative position in thle 

Ethiopian civil service. Data collected from the interviewS in both Kenya 

and Ethiopia reveal that he successfully performs his assigned duties related 

-
-to such tasks as setting up workshops. His performance of other adminis­
trative duties has been criticized by the current Project Director as-dis­

cussed in the section on Regional-Institutions (lll-C); many Africans I 
indicated that the attempt to resolve these difficulties have disrupted tle 

primary tasks of tile anagement Committee. 

c. The-present Project Director, who manages both EARMP and WARMP, 

Atand who has held this position since September 1971, isnot equivalent in 

background and prestige to his predecessor. Timinq of his appointment as 

a"3 
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Director was unfortunate with respect to the scope of EARMP activities. n
 

addition, EARMPManagement Committee members regretfully report that the
 

local Program Administrator have hampered an effort by the Management Commit­

tee to achieve some decision-making responsibility for the EARMP project.
 

d. The current field personnel represent the contractor's first
 

resident advisors in East Africa throughout the entire AMP. Prior to the 

implementation phase, technical inputs were dependent on periodic visits 

by both home office representatives and occasional consultants, the latter 

especially evident- during the summer workshops. The absence of continual 

resident personnel over such a long-term project reduces field coordination 

and effective planning directed toward timely achievement of project goals. 

13. The local Prograi Adinistrator should be provided a set of 

defined tasks agreed upon by this individual, the Mlanaqrient Comittee, 

and the Project~l rector., accomranied by necessary guidelines. The tasks 

assigned to the local Program Administrator, and the procedures by which 

they are to be carried out are not understood in the same way by the Prorar; 

Administrator and Project Director. These tasls and procedures should be 

set forth so that clarification of then does not continue to occupy the
 

semii-annual Mianagemient Cormifttee meetings. 

14. The EARMP project should be assured of sufficient resources to
 

its program. The major area of deficiency seems to be in transpor­

tation both to and from the in-service workshops by the participants as well 

as invisitation by the Mathematics Educator to up-country schools. This has 

hampered efficient conduct of the training programs, which reduces the out­

reach of the implementation effort. 

jcarry out 


15. 'The EARMP project should have formal commitment by the member
 

countries of relevant utilization of the individuals currently receiving
 

evaluation training at Ibadan University, Nigeria. Based on the data gathered
 

during the interviews, the returning trainee evaluators might not be assigned
 

positions directly related to the evaluation traininhi they are currently
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receiving at Ibadan, despite the assurances EDC has received to the con-3
 

trary. If this is not guaranteed, no future'traininq should be provided.
 

6. Institutional Structure
 

Concluoiona 

a. The impliled target of the EARMP Management Committee to assume AMP
 

Program policy and executive responsibility by mid-1972 has not been met.
 

The Management Committee has not thus far participated sufficiently in plan
 

ning and decision making. Program management has been predominantly contrac­

tor determined. One Ministry of Education official and two of the contractor's 
field staff expect that EARMP will not exist following termination of U.S.
 

support and do not view its continued existence as necessary.5
 

b. Legal status will not likely be achieved by EARMP within the time
 

period currently planned for project support (i.e., before mid-1975).,
 

Progress toward, institutionalization has been slow. After two and one-half
 

years there is still no formally adopted charter stating EARMP's purpose and
i!iii7 s ::ii~ii~::: ;W:.,::t; ;',:T!2Wi:
!:!:::!
}! :i~ ::: ~~ iI
 
4operating rules, although one now exists in draft form. The Mode of Operation 

Paper does not constitute such a"charter.' ,' This< document,, presented in the .1,,.... .. .. ; :,~: L : < : i 
44 .4 6!i ! !iiP¢. 1i!,:144f >' =iP !1 i. 
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contractor's Progress Report covering the period 1 February 1971 to 5 October 

1971 (pp.. 88-91), was prepared in response to the EARMP Management Committee's 

request at its third meeting (27 July 1971) "to define the relationship 

between the (Program] Administrator and the Educators and Editor." (See p. 

87 of same report.) Organizational development has been hindered by basic I 
problems such as the, focus of supervisory responsibility for the contractor's 

field staff and conflict involving fiscal information and control with 

respect to the EARMP budget.
 

'c. No substantial progress has been made toward EARMP counterpart 


development. The person identified as a trainee by the contractor occupies
 

a full-time position elsewhere and there apparently are no plans for him to
 

transfer to the EARHP staff. The only African member of EARMP is the Program
 

Administrator, who has full responsibility for EARMP's day-to-day activities.
 

So far, however, he has not had a broad enough range of managerial experiences 

K to have prepared him to administer a reqional institution still in Its devel-5 

opmental stages. 

4 
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* Recoraendatwons.~ 

16. Su.portfor the institutionalization of EARIP should be discont n-


I InI
Ued. sufficient progress toward institutionalization has been demonstra-


K,ted and there is little likelihood of institutional viability after support 

is withdrawn. -Since there is little likelihood of legal status within the 

coming two years, and because EARMP serves no function that could not be 

no apparent basis for investing further funds
assumed by others, there is 


and manpower in continued attempts at EARI4P institutional development. This
 
'P as an institutional structure and
recommendation refers to support of EAR 


The teacher training
EAPfIP activities should cease.
does not 	mean that all 


volumes, 	as reconmnended elsewhere, should certainly be completed.
 

sources for guidance of any future in-country
17. Establish national 

sources would be the Ministries of
AMP Program activity. Presumably these 


Education, and teshudbe closely involved in anyfuture EARMP-type.
 

This would offer three advantages:
B 	 Program activities in Ethiopia and Kenya. 


funds and manpower previously directed toward organizational goals 
could
 

Program planning and implementation;
now be redirected toward national 


national 	 programming decisions would be more responsive' to local needs; and 

its associated travel

there' would no no expenses for a regional office and 


and subsistence expenses.
 

18. Local AID Missions inEthiopia and Kenya should be i,
 

with the Ministries of Education,_ the contractor, and AID/Wsin2tjo.n i 

This should not only involve planning of
planning any future activities. 


project purposes, but also detailed decisions about development of goals,
 

selection of indicators of their attainment,
means to 	achieve these goals, 


'and plans for periodic' cvaluat ion. Each country/should be made fully aware
 

of the amount of funds. to be spent on country projects and be given details
 

of their disposition of these funds. Participation by professional and
 

program staff of the local AID Hission is especially critical, as they are
 

more aware of variable local conditions than are kashingtonbased AID
 
$often 


personnel.
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B.,. Wes t Af rican Reg IonalI Mathematics ProgramI 

1 'Curriculum Development3
 

a. Completion of the present WARMP curriculum development program 

would require continued technical assistance and support for at least four 

more years. Even so, the' only assurance so far received from Ghana, 

Liberia, and Sierra Leone as to their use of the materials Isthat they have 

agreed to consider them upon receipt of camera-ready copy., 

b.In Liberia and Sierra Leone, curriculum committeeSwill decide on
 

new modern mathematics programs within the next six to eight months. Both3K 

have indicated that the W'ARMP materials, even ifavailable by then, probably 

would still have to be adapted to national needs before they could be used. 

Ghanalis not likely to change from the competing Addy-Armar primary andi
 
- - K-

? ' , , ? 
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c. The WARMP curriculum develpmnent program isnot adequately preparing
 
=
 

="K- K~4KK.0KLKK4K~KAfricans-for the capability incontinuing curriculum adaption, development,
 

or reform: the workshops are too brief and too widely spaced; less than 
---

;] IIK':: 
-:: ­

adequate attention has been given to the need for evaluative trials; and3
 
K, K, Oth e ent 'KpAMP:urrIK m v Ient pogrm, :: #c~ 0m rtK~
many important functions, particularly the assembly,editilg, and production, 

oftets are being accomplished by contractor personjel wi thout African 
: ':
 

{,K'! 9-:r K 

-
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K 4 c fi e, e rlK al s sK tKhat haKeKeyihri;; rdSlKK'K{, raL~e K s othecl ptr::iK KKKthe uponKK{::KKK ~participation. - - ­
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i I n I um 5.€OKK ;:' be iaan ieKa::eoe cu "r Ku K)d. At the time of the evaluation team's visit, officials andeducators
'Kmdef I:. r <gamSK-wK"K4l s i~K~hm 1Kia p~KK h Ins th 

1

materials inmodern mathematics. Unresolvedha'{ disagreements.over theKK scope1K K:KKAaZK4 - :'t ' an 

W.and~oten of the teacher training texts being prepared at the WARMP work-

shops'not only have delayed th~eir availability butalso have resulted in the, 
not receive:pssibility "that'.theK products of the two completed workshops will 


wide use. 
KI' . - . 6 . -KK13 
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be'ennhs isten t'evi den~ce that :nat ional1: preferences prec ludre theueo
 

sonnel i"ass ignment, expl'ii tns ofdalnsadtepanned aillocatio of
 

rii~i;IesourIceslieliod;,parItthnatn icula rly,maeilin),contrIast ttoth e eaotdisdutu.Frhrilndependen t: currIi culIum ac tivitIies: ,
1i thes wilee , 


ii££ mong ithe'se£ Onthe 

4' *,, :-experiences and Jdeas rather than on sharable products, , ­
cooperai!ii}££tio a£i countrie si~=hould!ifocus. on! imprioed iexclhange ofiii i
 

Thisnconsilyist ede ta enatil refercepecue the se ofk e
!ii':2!i0 .ii.Term Iinate the6; present WARi P eve 

u a e r a


!/I!iii~ii'ii cuririculum id lopment progiram. Ti11!h !:i 

program'ha~d naot' resulte in any usablei c riculumi m;t~ i l:at the;timeof:; ;? ;:,:i,!
 

Afrca reginal program aper toive lo pioittrmof the per-cunresi
 

costn thelu indeede currculu 


more,-.then asnow organzed dcontributetcs rmetabliment
 

sereucesati culndobarlin rastoeral t activte
 

frkshops o
wih Toobe eots,toweorag,
 
i lemetaicnl dhe pmeit itie woit the paitripat ngP cuntie s
 
currently onteoin ls moeh counetry. . reisti, 


f al 


regioed et local adaptation, Te s.t
and initiate
'4 

20.clyanTemicnat thetrset ruhl curriculm developmexitirgm tes
 

pogram adnotd reule ihnsc aiusae uriulum merqialdatl t tmeeofe
 

term ned. Nete nor.... Leone curntyhvea ,soureo
Libri Sierr 


tatthse atrilswil eerbeadote i dubtul Frter
- . .lielhoo 

ae cexcainge ofail­

ablee:frorn varu commterhand Ame'rou ican'rceshpubliand sheris, Iass room matberiaIse moe are .. ..
 

cooperation am dsim sol fos on te v 


ofei Biish ia .
obtainedfom nterduts 


thedelufontams t.hlough impcseropimanng andsecondstati
 

auora nd atiere eilacios y ieasher teiflow ofteitls te
 

scusseblo.
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22- -Consideration shou dbe givento the th I 


"'4 

-'exressedneedwi n the_.__
 
three countries for assistance in creating cadres of individuals with curric
 

ulum development capabilities to enable'these countries to'meet their lo~ng
 

term objectives in mathematics education. Creating such capabilities will
 

depend on extended, full-time training and experience for individuals who
 

would then be prepared to contribute mathematical knowledge, pedagogic.3
 

expertise, writing talent, editorial skill, evaluative ability, and publi­

cation competency to the further evolution of mathematics education in their
 

own countries. The productivity of such an effort would depend on careful
 

planning to insure achievement of adequate breadth and competence, and theB;
 

establishment of a framework to capitalize upon these capabilities within
 

.­each country's educational system. 


23. Any additional curriculum development assistance should be provided

'4'i 

a permanently staffed, full-time curriculum development organization.
yto 


Although it does involve many participants, the workshop approach to curricu­

lum development may not be the most efficient method of buildinrl curriculum
 

developmient expertise at the present time. Preparation of the Entebbe
 

series, for example,. required nearly 50 man-years of effort. This intensive 
 ' 

input of technical expertise, of course, produced more than the 67 Entebbe
 

volumes. As a planned result there was also the experience qained by many 

African educators, over 'several years, in tne preparation of mathematics' ' 

j, suitable for use, in Africa. In addition, the fact that nany African 

-

,,texts 


in this joint venture probably hadastrong influence
.nations.participated 


on national change in mnathematics education. Had these materials been devel­
oped by a permanent, full-time staff, however, it would hvie been possible
 

to reduce the time span between planning and implementation, and to achieve
 

curriculum reform. While the workshop approach may have been most appro­

priate at the tine, it is the opinion of the evaluation team that alternative
 

approaches should be explo'red for future inputs, such as the one suqqested
 
in this rcmndation. 

. '*~ 
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2. Teacher Preparation 

ConcZusions 

a. There are insufficient numbers of teachers trained in modern
 

mathematics and in the activity oriented inquiry method of teaching to
 

successfully implement any new curriculum containino these two components.
 

This is clearly the case in Liberia and Sierra Leone and is so to a lesser
 

degree in Ghana. Nearly 4,000 teachers received trainini through AMP in­

service institutes from l9r,3 throunh 1970 in all ten participatini countries,
 

no more than 800 were, from among the more than 60,000 teachers in Ghana,,
but 


Liberia, or Sierra Leone vkfio would need this training.
 

b. Thin-service teacher training institutes have been, and continue
 

to be, too brief and incoIplete to produce the levels of teacher performance 

needed to successfully implement a new modern mathematics curriculum. Most 

instructionAfrican teachers will require more than one to three weeks of 


to master modern mathematics content and the approach of the activity oriented
 

clude supervised practice.
 

c. No suitable texts were available for use by the three WJARtiP
 

3countries,at the time of the evaluation team's visit, for either in­

service or pre-service programs. The planned WARMP materials were not yet 

available and may not be acceptable when they are completed. The Basic 

Concepts volumes from the Entebbe series are out of print and felt to be
 

too long and too complex. No commercially available materials have been
 

identified which are consistent with the qoals of the AMP and which are
 

appropriate for WJest African teacher training needs.
 

to promote training tutors and supervisors,
d. Redirectinq priorities 


rather than teachers, was a constructive step. However, Itwas consistently
 

estimated that the full impact of this approach would not be realized for
 

several years due to the long lag before the number of graduating teachers
 

who had received the pre-service traininn program represented a significant
 

perenaqeofall teachers in teeducational sytem
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"_e'... The, p resen A t-.- r I i p roC ra" -f r1'-,t u to' rs --and, su e vi o S -- n-e 

Africa isdeficient. Of the 119,participants,,who began 'the program,:more 

than 30 percent had dropped out of the correspondence paeof training, 

within the first year. Participants from Liberia have never received the 

text 'and reference materials needed to correctly complete the correspondence 

lessons. The pedagogic methodology which was felt to have been so importantI 

program. 
to te.APcrriulumhasnoteengiven sufficient emphasis In this training 

Recolmlendati-4ons : 
24., The teacher training texts now being completed in the East African 

region could be made available immediately to the three Wlest Africanrcoun­

tries. "The scope and quality of these materials provide a ready solution 

to the problem of the non-availability of teacher training texts suitable5 

for most African teacher candidates. They could constitute a satisfactory 

basis for most pre-service and In-service programs. Each of the three 

i~+r::; + 

countries could adapt or supplement these volumes to meet their own particu-
Jar needs, thus makinn them more acceptable for use in the UARIIP countries. 
+ +; : :::.+' ':+ ''"". + .++ ,++ ' i :ZI i i(:+ !~~ ! ;: 

:. 
: >:i : i+ ++ :i : ;+!i ;.' ;;:+:;+; "!:: : :: !: !?:+ :i:: ! 

'25. Further support for in-service training programs should be made 

contingent upon a satisfactory plan for implementing a new mathematics 

curriculum and the definitiveselect-ion of a specific curriculum series.W 

Although in-service tra ining appropriately precedes the distribut Ion of newktexts;much of this training will be wasted unless a corresponding curriculum 
is adopted to utilize this training. In-service training also could be 
improved and made easier iffuture in-service teacher training efforts-more 

,:fully recognize the extent of deficiencies In the mathematical knowledge 
r 

1' ' 

A.fiscal'inputs 

' 

and pedagogic skill of most African primary teachers. The evaluation team 

recognizes that increased in-service training may require technical and 

beyonq'those Initially envisioned within the present contract. 

Nlevertheless, these efforts are of such importance that they should be pro­

vided either by reallocation of present resources or by increasing inputs for 

this specific goal. 
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26. The,-present training program for tutors''and supervisors should be
 

continued and the second o t hetp panned -roups s I eld b t on y i 

are corrected
.outstanding,.deficienciesThe'deficiencies to be'remedied
 

'Include providing all participants with the necessary texts and reference
 

improving the quality and suitability of the correspondence
materials; 

lessons to increase the participation rate; resolvin,( difficulties experienced 

in making periodic visits to the participants; andby contractor personnel 


initiating a more rigorous evaluation program for assessing and correcting
 

Training for the first group should be continued for
learner difficulties. 


a third year so that these participants can benefit from improvements in the
 

program and come closer to achieving what had been the program goals. 

In-Country Utilization
 

Conclusions 

African countries adopted the AMP curriculum
a. NJone of the three W'est 


or even' used it except on an experimental basis. Even this trial use was
 

limited to the modest number of copies of the Entebbe texts received free
 

of cost by the participating countries. NIo initiative was taken to produce
 

or purchase additional copies to expand materials utilization or to meet
 

needs wqhich arose subsequent to 1969 when the Entebbe materials went out of
 

print.
 

limited use of the materials on an experi­b. As a result of'the very 

mental basis, the classroom distribution of texts was not a problem, even 

though repetitive delays were encountered in editing the materials at the 

contractor's U.S. offices,' in reproducing the volumes, and in shipping them
 

to the participating countries in Africa. 'The limited' use of the Entebbe
 

these three countries also obviated any problems associated
materials in 


with the availability of sufficient 6umbers of trained teachers for the
 

experimental classrooms.
 

c. Reproduction of curriculum materials has been a sufficient diffi-


ARMP countries and, despite the continuing pressure from this
 culty in the 

no effective


problen througjhout the series of th~e Entebbe-,ombasa workshops, 


solution has yet been reached. One~expressed source of concern has been the
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difficulty Inarranging for textbook production in the three WARMP countries. 

Until -this def iciency-'-is---remedied-rpossibly-as--a resul t--of-a-Uni ted-Aiations7-~----.--; 

project now being planned, many texts will continue to be purchased from
 

external sources.at relatively high prices.
 

d. Classroom observations were made on the use of Entebbe based in­

struction in Sierra Leone, the Addy-Armar materials in Ghana, and the training
 

of teacher candidates in mathematics in Liberia. These observations indicated
 

that teachers and tutors associated with the program do not tend to have the 

required grasp of modern mathematics content or the discovery teaching methoda 

to present the curriculum materials as designed. Class size and traditional U 
pedagogic approaches may .have detracted from the successful application of
 

* 	the materials. Very little generalization of teaching approach from mathe-'
 

matics to other school subjects wias reported.
 

as an Mienumcurricula reform and as evidence of national commitment. 

The West African Examinations Council cooperated fully when requested to 

prepare a special examination for Entebbe-trained students; It has not yet .ibeen asked to assist in the preparation of an alternate syllabus or examina-

tion for the WARMP materials now under development. 

f. The most significant impact of AMP has been its influence on educa­

tional decision makers with respect to modern mathematics. Although not the 
. . 

3only source of influence, which included a number of British and other American 


efforts, AMP was able to attract and interest leading educators inits program
 

since the very beginning of the project. As a result of these influences,
 

there is rather universal acceptance of modern mathematics throughout the
 

countries.5
*,WARNP 


~.*<.. go A major restraint on the adoption of AM1P, WJARtiP, or other curricu­
..
 

lum In modern mathematics, has been the very urgent problems of providing 

even minimum education to increasing proportions of the eligible school-age 

population in Ghana, Liberia, and Sierra Leone. . National priorities have 5 
kept curriculum reformsecondary tothe tasks of constructing classrooms, 

providing teachers, and supplying textbooks. These activities have usedI 

14~2
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resources which otherwise might have been allocated to implement curriculum 

reform. Considering the high priority of these problems within the Minis­

as much as was possible.
3 tries, AMP accomplished about 

h. Another significant contribution partly attributable to AMP has 

been the growing enlightenment in lest Africa with respect to the need for 

and the process of curriculum reform. The African educators who were inter­

viewed gave considerable credit to their participation in /VIP for their
 

understanding of curriculum planning and revision, not only in mathematics
 

S : :but also in other sectors of education. 

Recomendatiofla 

27. In any future curriculum development efforts in West Africa,
 

greater recognition should be given to the educational j9:.piorties and resource 

One step in this direction would be
limitations of the countries involved. 

to reduce targets to what practically can be achieved within a limited time. 

cognizance should be given to teacher capabilities, possible investment" Full 

in skilled manpowver, and funds available for the problem of curriculum reform 

3as a series of increments, with only limited change required during each 

phase. 

the present project tofurther efforts should be made within 

Inthe absence of specific needs. 
28. io 


reproduce and distribute WARMP materials 

As recommended earlier (Recommendation 21 ) short-term needs for curriculum 

materials In modern mathematics can be satisfied by purchasing or reproducing 

for primary and secondaryexisting materials from Kenya, Nigeria, or Ghana 

instruction, and from EARMP for teacher training. Long-term needs will be 

it is unlikely that such materials,defined by future syllabus changes and 

whether prepared regionally through WARMP or nationally by individual 

would be ready for large-scale reproduction and distribution forcountries, 

another several years.
 

problems of reproduction and dis­
29. Future efforts to deal with the 

tribution of curriculum materials should be consistent with basic business 

and co.ercial practices. The planned establishment of a West African text­

book printing facility should assist in resolving' reproduction and distri­

bution problems. However, it also must be recognized that textbook cs
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should be amajor consideration in new curriculum plan,,ing inAfrica. More 

than six times as much paper is needed to print each copy of the Entebbe 

student volumes than the equivalent text from theHighway Arithmetics-series. 

Mot African students use copybooks to conserve their ex ensive texts for 

re-use. Selection of texts in Africa frequently hinges on authorship credits, 
royalties, promotional activities, and profit-making distribution systems. 

4. Evaluation ExpertiseI 

Conclusions 

*a. Evaluation consistently has failed to be a high-priority consider-

pationin AMP, and no meaningful improvementshave occurred the first tmO 

years of the WARMP implementation program. Plans for testing the curriculum 

materials now being prepared through WARMP are based on use of the draft 

version by only two classes ineach of the three participating countries. 

Because of production and schedulina problems, itwas often difficult to 

quickly reproduce these materials so that they would be available for trials 

-

3 

3 

at the beginning of the school year. Although the mathematical soundness 

of the Entebbe, texts was assured through their assessment by expert 

mathematicians, it is the evaluation team's opinion that trials involving 

only two classes were not sufficient considering the diversity of the target 

population assumed for the series.I 

= 

b. Evaluation of materials typically has consisted of obtaining con­

ments from participating teac-hers, a practice recognized as deficient by 

consultants, the contractor, and several Africans who were interviewed. 

This practice, nevertheless, was the one recommended for assessment of the 
WARMP materials. Some' sporadic comparisons also' have been made contrasting 

AMP and' traditional curricula materials on national examinations, and these 

generally have been Interpreted as favoring the AMP materials. 

c. Apparently, no efforts have been made or even suggested to empiri­

cally assess the fundamental goals Of the curriculum, aside from the learn-

Ing of specific modern mathematics content. There have been'no attempts to3 

measure attainment of such goals; to quantify the facilitating value of 

moder mathematics for su bsequent educational achievement; to evaluate the' £ 
appropriateness of modern mathematics for countries where the vast majority
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before the end of primary school; or assess theo
of students terminate at or ns inerstin-orapreiaio 

of the AMP curriculum on the student'Itrs no prcaino
impact 


mathematics, 'Furthermore, no eff t-hi-iiieeiena-deto-conttst-he relAtive-'-,
 

content of the instruction with the method­contribution of the mathematical 


ological approach recommended for offering the instruction.
 

texts during classroom trials seemed
d. 	Evaluations of individual 
to
 

the process of revising materials for subsequent

have had little impact on 


Emphasis in the early stages of the Entebbe curriculum 
pro­

publication. 


more onthe overall contribution of the materials
 
gram seemed to have been 


to achievement in mathematics. This Is a questionable undertaking to the
 

the aims of Entebbe and traditional mathematics are quite
degree that 


Emphasis could more appropriately have been placed 
on the
 

nt 


diagnosis of weaknesses in the materials whilch could be corrected before
 

reproduced and distributed.
further copies were 


curriculum development program be con­
30. 	 Should the present 14ARMP 


of the devel
 must be glven to evaluation as part
tinued, far more attention 


Toward this end, emphasis should be given to developing

opmental process. 


instruments and procedures for assesslnq draft materials 
diagnostically so
 

they can be revised. Some provision should be made for trials to be con­

ducted with a larger number of classes to insure representativeness. 
Better
 

to
 
arrangements must be made for the early reproduction 

of draft material 


Finally, more global evaluations of the curriculum
 
permit more timely trials. 


should be planned and conducted to provide participating 
countries with the
 

information they need to make valid decisions regarding the desirability of
 

adopting the curriculum.
 

to make allparticipants consciousof
 
further effo'ts
31. Initiate 


return of
in curriculum development. Although the 
the role of evaluation 


the trainee evaluators from their training program 
at the University of,
 

one or more intensive Institutes
£oIbadan, Nigeria, may 	help In this regard, 

s and Ministry
 

on evaluation should be offered for 


3 These institutes should be planned to present an accurate view
 
officials. 


Also, the contractor'
 
of curriculum evaluation possibilities and 

practices. 


+eIe.eli
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field staff in West Africa should more deliberately and systematically 

foster the desirability of evaluation as a component of curriculum develop­

ment during their contacts with African participants. -­

:~~.... .----...- • , t ,, , 

32. Undertake the development of better and moreuseful approaches to 

ccurriculum evaluation as part of this or a parallel project._ Curriculum 

development efforts are often deficient in their use of evaluation. Although 

certainly not unique in this respect, and despite the use of a number of 
-

consultants, the present contractor has been unable to create an approach 

to evaluation that is perceived as necessary and valuable. This problem 

* is likely to continue until a significant effort ismade to generate 
satisfactory guidelines, standards, and models on the use of evaluation 

in curriculum development. : 

5. Project Administration 

* 

* Conclusions 

a. Only two of the three contractor field personnel assigned to WARMP 

were interviewed; the third was on leave. Both seemed interestedand invol 

ved in project activities, and both had prior educational experience ine-
Africa as Peace Corps Volunteers. On the other hand, neither feel they 

have the authority that ould be needed to resolve project difficulties.3 

I 

3 

b. The Program Administrator for WJARMP, viho was selected by the IIARMP 

Management Committee and whAo administratively reports to the contractor, has 

not exerted the leadership functions which WARIIP would need to survive as 

an Institution without contractor support. 

c. The present Project Director has held this. position since Septrn­

her 1971 . As indicated in t11C rEARIIP concl us ions , his appointment as 

Direc tor was un fortonate in i ts Lti Inq cons idoerInq the magn itudeo of what 

* had bcon planned fulr Lhe kIAPJIP region.. 3 
d. During the entire AMP program, and until the current field staff 

was appointed as part of the present implementation project, no contractor 

personnel weire residents in Africa to enhance the continuity of project 

activities between sunm~er workshops. Technical inputs depended on pcriodic3 

visits by consultants and home office personnel who, although apparently 



ulified, were unable to give the continuity or follow-through nee
U el 
to provide the three African countries with functioning curriculum 

develop-


Even now, the absence of continuous on-site direction
 ment capabil ities. 


delays and inhibits project responsivenes s fto .evensimp 1emproblems.
 

Reconmefdations 

be provided with strong, resident, on­
33. The \WARMP project should 


site leadership. The individual added to the project for this purpose
 

should be capable of Influencing workshop productivity, coordinating the
 

assignment and participation of counterpart personnel, guiding the develop­

ment of the lIARMP institution and supervisina the activities of the field
 

This person should make all decisions needed to insure that schedules
staff. 

are met.
 are maintained, problems are resolved, 	and Ministry obligations 


3: 	 project should be assured of sufficient resources to
3.4. 	 The -ARMP 


The continued problems of transportation, typing,
carry out its proqram.

3 supplies, and especially printing, have resulted inthe waste of considerable 

manpower, both African and American. The contractor should specify what 

3services, support, and facilities are needed to make success probable and 

these resources should then be assured either through contractor provisions 

or local agreements.	 
r
 

35. The WARMP project must have firm 	and agreed-upon plans for synchron­

5 	 izlng the many components of curriculum development and implementation. At 

incomplete coordination of materials development,the present time, there Is 


teacher training, curriculum evaluation, and syllabus preparation activities.
 
r
3 

likely to make syllabus
As noted earlier, Liberia and Sierra Leone are 


materials are available for: consideration, and

decisions before the .ARMP 


the needed supply of trained teachers will not be available for five to 
ten
 

In addition, the recruiting and instruction of trainee evaluators
 years. 

in final


SI. : was delayedrmore than 'ayear and the materials are being' prepared 


local adaptations would
three countries have Indicated that
form although all 


be required before they could be used.
 

r; be~ equi 4	 :-
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6. 	Institutional Structure 

,.-.------,,,-"-,a.--As-with.-EARikP,-thie-implied-target-of..the--IIARMP Management -Comm ittee_ 
to assumeAMP Program policy and executive responsibility by mid-1972 has 

not been met. There has been insufficient Manaqement.Committee participation 

in planning and decision naking,' with Program direction almost entirely 

contractor determined. Preliminary preparations for meetings have not en­

*couraged Management Committee participation in decision making. Although 

the African Program Administrator has full responsibility for WARMP's day­

to-day activities, as outlined in the Ilode of Operation document, he has not 

* 	yet had a b~road enough ranne of managlerial and b~udgetary experience to
 

enable him to develop and administer a reqional institution.
 

b. It is unlikely that WARMP will become a legal entity within the
 

time period currently planned for project support (i.e., before mid-1975).
 

Progress toward this goal has been minimal. Several persons interviewed,
 

including African and contractor po~rsonnel , perceived no necessity for kIA W1 

to 	exist beyond present contract support, nor did they expect it to continue.
 

c. No persons interviewed viewed themselves as counterparts to any of 

the present WARMP contractor staff. The present VIARI4P Program Administrator 

isan African, but his experiences to date have not prepared him'to assumeIi 

administration of WJARMP. There is, ineffect, no counterpart for the new 

Mathematics Editor. Si
 
Recorm endations 

36. Support for the institutionalization of WARMP should be discontin­

ued. So far, progress toward institutionalization has been irsufficient to 

insure viability after support is withdrawn. There is little likelihood of 

obtaining legal status within the expected period of contract support. Since 3' 
the WARIfll organization is serving no function that could not be assumed by 

others, then there are no apparent reasons to invest furthcr funds and man­

power incontinued attcmipts at institutional development. 
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37. Establish national sources for guidance of any futurein-country
 

SAMP program actvity. These sources, presumably within the Ministries of
 

Education in Ghana,. Liberia, and Sierra Leone, should guide any future
 

" WARMP-type Program activities if they are supported. As with EARMP, there
 

is a three-fold advantage of this approach over that of-a regional structure.
 

First, funds and manpower nowdevoted to organizational goals could be
 

redi rected toward national'-Program planning and Implementation. Second,
 

national programming decisions would be more responsive to local needs. And
 

there would beno expenses for a regional office or its associated
third, 


travel and subsistence expenses.
 

38i Local AID Missions in Ghana and Liberia should be involved along
 

with the Ministries of Education, the contractor, and AID/Washington, in
 

planningany-future activities. (There being no Mission at Sierra Leone,
 

5rI ff huldd b represented there from the AID regional office at
 

Dakar, Senegal.) This planning should involve not only setting overall
 

project purposes, but also making detailed decisions about c.evelopment of
 

-. goals, setting means to achieve these goals, selecting indicators to measure 

their attainment, and providing procedures for periodic evaluation. Each 

I country should be made fully aware of the amount and planned disposition of 

any.funds for any in-country projects undertaken. Involvement of the AID 

as they areprofessional and Program field staff is especially important, 


of variable local conditions than are"Washington-based
often more aw'lare


5 AID personnel. 
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C African Primary Science Program
 

1. Curriculum Development
 

Coniclus'ons 

a. The 514 curriculum units which currently exist are sufficient to 

7achieve the project goals. One of these goals is to supply sufficient 

materials for a primary science curriculum. This goal has been met in rihana 

and other countries. An alternative project goal is to use these materials 

as supplements to existing curricula; this goal isbeing met on a limited 

basis in Sierra Leone and elsewhere. 

b. Many countries participating in the current implementation phase
 

have local-ly adapted some of the curriculumunits. These countries, however,
 

have demonstrated only a limited capability to produce new curriculum units,
 

despite recognizedcurriculum needs. Even thouqh there are organizations 

such as .the science centers, which are commissioned with the task of devel­

oping curricula, none of the countries visited felt they possessed curriculum
 

.development capability. This observation, however, should be viewed in terms
 

of the rationale for the current-implementation phase. Several earlier parti­

cipants in-the APSP program have developed sufficient national curriculumI
 

'evelopment capabilities to have no further need for implementation assistance.
 

Because of the success of APSP in these countries, they are not participating
 

I'n' included within the evaluation
the implementation, phase, and thus wiere not 

team s visits.
 

I :CU 
c. .idespread use of the curriculum units is somewhat limited because
 

of 'the necessarily restricted range of topics which are covered. Some 

4 African educators indicated that another problem Is that 'the scientific ~ . 

ici- ICsincluded within the curriculum units should be strengthened toprI 

increasc the relevancy, of the' units to African primary education.
 

4Recommendationl AsIo'-adtnl 

3.Broadeni-the present curriculum development capability.., Upon complete , 

imlmnaino PP long-,range goals'Anclude expansion ofadtinlpro- ' 

grams Wih i l1 d epend upona curclmdevelopm~ent cpblt.An imeit 
4- -- ' ,44-4 
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need fo ufuther depmen of this capablity, however, is necessary to sup 

plement existing curriculum units to make them more appropriate for use in some 

countries. For example, a curriculum development specialist may be called 

3 	upon to develop a unit on health or agriculture, even though these two
 

,areas were specifically deleted as curriculum unit targets at the Kano
 

I 	 planning conference. It is recommended that expansion of this capability be
 

incorporated into the functions of SEPA. A small group of Africans should
 

receive specialized university training in the area of curriculum develop­

ment. By assigning them to the SEPA Secretariat upon completion of their
 

training, many countries will be able to utilize their curriculum develop­

provide 	such capability on
ment services. An alternate approach would be to 


but assurance would be needed that the participating
a national level, 


country would utilize the curriculum development skills acquired by the
 
i /individual, and not assign him to a non:-related position upon completion
 

lines, of 	course, would
Sof-training. Such an approach along national 

considerably slow the implementation process.
 

I! 

40. Increase African involvement in the decision-making process for
 

the planning of additional curriculum development or revision capability.
 

The suitability of curriculum units developed in the future will be
 

enhanced 	by having African science educators particinate to a fuller extent
 
In this way, the
3 •in formulating the primary decisions regardinq content. 


subject matter most appropriate for African students will be covered more
 

3 	fully.
 

41. 	 Emphasize increased utilization or adaptation of existing units in
 

Few countries
S :preference to developing more units beyond the primary level. 


fully capitalize upon use of the available 54 units. Reasons why these units
 

3 	are not fully utilized should be identified by each country and measures
 

taken to increase their use. One such method would be to use the SEPA staff
 

to make the necessary-modifications. In this way, the potential of SEPA is
 

range of 	services which SEPA can offer to individual countries
recognized, the 


will expand, and modification efforts will not be duplicated. A less desirable 

alternative would be to modify weak units within each country, but-the useful­

ness of the curriculum unit wouldthen be limited. By selecting SEPA to 

i task, the organization would be given an additional opportunity
perform 	this 


to function on a Pan-African level. Until the 54 curriculum units already

-
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developedare utilized to the fullest extent possible by APSP countries, it . 

is strongly recomended that rt for any curriculum development beyond 

:"': ".: the primary level be withheld. 

2. Teacher Preparation
 

Concusions . 

a. A sufficient number' of teachers have not yet been trained to imple­

ment the APSP curriculum appropriately. Although a large number of work­

shops for primary teachers have been held in all of the participating
 

countries, the actual numberof teachers fully equipped to present APSP
 

materials in their classrooms is still limited.
 

b. The majority of the APSP curriculum units consist of teacher guides.
 

Classroom observations, however, revealed that the APSP units are often
 
inappropriately used. The reasons suggested by several interviewees for this
 

are a lack of teachers' self-confidence combined with unfamiliarity of both
 

the scientific content and the activity oriented discovery method of teach­

ing APSP. Many teachers using APSP materials reportedly resort to a tradi­

tional teaching technique because they are uncomfortable with, and unequipped 

to use, the activity oriented discovery approach. I> 

c. The length and nature of the in-service workshops as presently
 

designed do not appear to provide prinaryschool teachers with the skills an'd
 

knowledge necessary to inplement APSP materials. The worKshop tormat tocuses I 
on materials demonstration rather than participant practice in materials use. 

In addition, the workshop p{articipants often include primary'school inspectors, 

head teachers, and c-lassroom teachers. These individuals do not share common 

3needs for APSP knowledge: a classroom teacher must know how to use the 


materials, and this cannot be accomplished adequately in one day. A

primry shool inpctr execedt....cti-srvcewrkh.s.o
 

classroom teachers following this orientation, requires training in skills
 

to orient others. The merit of present workshop format to achieve both
 

objectives is thus highly questionable.
 

d. One approach used to overcome the weakness of the in-service work­
shops was to conduct workshops to build curriculum devclopment' capabiflty and
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to produce materials for tutors in the teacher training institutions. This 

is a.reasonable approach but will take years to be effective, even under 

optimum conditions. One estimate given was that ten years would lapsebefore 

a majority of Kenyan teachers would be trained in thc APSP approach through 

pre-service training. The recent emphasis on pre-service training strategies 

reveals an attempt to strengthen this weakness and, through trial and error, 

in-country rather than Pan-African workshops have been chosen to 
develop 

.science teacher education materials and tutor training capability. 
SEPA has 

been assigned responsibility for pre-service science teacher education. 

*, 

L 42.Provide additional support for improved in-service training pro­

grams, but only after establishment of reasonable plans and formats appropriate 

to the participants. Specific programs should be created which stress practi­

cal' use of APSP for classroom teachers, and which prepare primary school 

inspectors to conduct workshops. Any workshop should establish goals and a 

'3 program format compatible with the desired participant outcomes. To continue 

. conducting workshops as presently designed, with a diversity of participants 

3. .. whose needs differ, constitutes an ineffective expenditure of manpower and 

financial resources. The evaluation team feels that this recommendation, and 

' "the one immediately following, should begiven foremost consideration in 

U future project planning. 

.."... "13. Continue support for in-country pre-service education. Because 

S SEPA and many program participants have recognized the need for improved 

3,pre-service training, and responded to this need through a'variety of ways, 

their current choices deserve support. This option focuses on program­

supported in-country tutor workshops. One shortcoming of this option is the 

dual purpose of materials development and tutor capability training. 
To 

maximize the resources available at these sessions, these goals should be 

I dealt withseparatcly. If1 this alternative is not feasible, thetotal 
effort 

.1 deserves support. 

..... . .. .. ... i" i Y:' 'II>, I11: 
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3 In-Country Utilization3
 

U Conc~usiona 

~cia. APSP planners and developers confined the creation of curriculum 
materials to a manageable series inthree ways: by restricting materials 

development to teacher guides;by concentrating on the primary level; and ' 3 
by producing booklets which could be made available inexpensively. 

.el. b. Overall impact of APSP Is significantly high when conpared to the I 
vsuccess of 

it may be viewed as 

innovative educational projects in general, although 

somewhat restricted when compared to.the total primary 3 
school population in the participating countries. In Ghana, for example, 

estimates of APSP use ranged from 20 percent to 30 percent of schools '1 

throughout the country. 

c. There are some indications that use of APSP materials in the parti­
cipating countries is expanding. This is due partially to the nature of
 

the materials. For example, African primary grades are divided into upper
 

and lower. Many of the materials designed for use in the lower primary
 

grades can be adopted without concern about syllabus guidelines or national
 
examinations. In addition, the materials for the lower primary level fill
 

an existing gap by providing some creative structure to activity periods .
 

scheduled once or twice a week. If schools can successfully adapt the lower
 

primary materials, interest in implementing the materials for upper primary
 

grades may increase. ""
 

d. There appears to be some l1imitation on a teacher's ability to use , 

APSP beyond the instructions contained within the units without additional 

4 . The directions'seem to be too:guidance. loosely structured for teachers, 3
 
especially when appropriate use requires knowledge about the discovery method
 

of teaching. However, Kenya is overcoming this weakness by creating guide­

lines for teachers, especially in the upper primary grades, which will
 

facilitate the implementation process.,. 
 .~ 

:.. . A,A critical aspect of any curriculum reform in Africa is teacher
 

reliance on the syllabus as a guide to classroom instruction. This need is
 

being, and has been, recognized insome of thc participating countries.
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3' Lack of avai:lability of materials'has almost universally hameredif. 


implementation. Problems of production and distribution of classroom and
 

teacher training materials appear to be a fact of African life; for example,
 

the time of the evaluation team's visi.t
amoratorium in effect in Ghana at 


which forbid the additional printing of materials other than mathematics 
and
 

English may reduce the rate of implementation in Ghana. In other countries,
 

no readily workable channel of production and distribution now exists for
 

the broad acquisition and implementation of APSP materials.
 

g. 	Although it has been Indicated that less than 25 percent of the
 

the use of local
APSP units require apparatus, and these few focus on 


materials, the requirements of apparatus can often restrict the successful
 

teaching of APSP units and hinder widespread implementation because even
 

simple equipment may not be locally available. This shifts a major part of
 

3- the burden of implementation on the teacher and may discourage use of the 

to even simple equipment is amaterials. In many cases, limited access 

3 - problem in implementing the units. For example, greater opportunities exist 

in an urban area to buy even simple apparatus. In Tanzania and Uganda, 

steps were taken to overcome this deficiency by creating equipment and 

activity kits designed to accompany the appropriate units. Support for this 

endeavor, however, was often dependent on non-project sources. 

h. Distribution limitations restrict implementation of APSP materials.
 

3. Even when schools have ordered materials from governments who have printed
 

the curriculum units, evidence exists that these orders have not been filled.
 

In some cases, it was reported that the lapse of time could be over one year
 

between placement ofthe order and delivery of the material. The only
 

Parti­effective distribution currently operating is through the workshops. 


cipants receive materials which they take directly back to their schools,
 

where they can be put to use immediately.
 

Reco?-me;,'datioflfl 

Increase widespread distribution of currently available APSP
 

This can be accomplished by utilizing SEPA
 
44. 


materials as soon as possible. 


SEPA presently has film positives of
 a centralized distribution aency as 


all APSP units from which copies can be made. Inaddition, a second set of,
 
(il.:-u ,is,., :m dl !.i':s co :i.it155:I
 

film positives is available through the SEPA office in Accra, which can be
 

as ..
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loaedto--an"part'ic~i-at-ing'-country-wh-i'ch--wishes-toproduce1 ts-own-materias 

locally. Not only would. this distribution expand the services of SEPA in 

improving primary school science education, but it would also add to the cash 

flow of the organization, 'providing the Secretariat with program and fiscal
 

* ; management experience as a by-product of this effort. If there are APSP
 

units unsuitable for use insome countries, then alternate SEPA units can 

be developed and offered to that country. 
 .... 

115. Increase the production of supplementary equipment required by ­

some APSP materials. This equipment should be inexpensive and available for
 

distribution in a manner similar to the APSP units. The procedures used in I:
 
Tanzania, for creating activity kits which included articles such as crayons,
 

paper cups, corks, and similar simple items, could be followed elsewhere.
 

This program, as in the previous recommendation, could perhaps be handled
 

through SEPA. Another alternative would be to produce the materials necessary
 

to build equipment, such as fish tanks of plastic bags and wood frames,
 

which could be assembled by teachers during in-service training workshops
 

and then taken back to their classrooms.
 

46. More effective distribution plans should be developed by Individual :
 

countries. If the materials are to be made available to interested countries,
 

then more effective distribution plans must be established in cooperation
 

with the appropriate agencies within these countries, such as the Ministry of
 

Education or a science center. It is ineffective to develop innovative
 

materials, train personnel, then have the effort diffused by the lack of.
 

effective distribution in the implementation process.
 

147. Initiate further activities leading to syllabus revisions inorder 

to increase additional inplementation. The educational system in Africa '3 
:.7precludes Cteach ingq much :content, beyond a 1limited .t bas is, snot . .:::./<
;7.;;.7 .. ril wh ich is :: 


included within the approved syllabus. In the upper primary grades, additional
 

efforts should beiade, perhaps' throuqh the influence ofSPt xadthe 
modifications necessary to irplement APSP. This action is especially appro- ,
 

priate when the APSP units have been adopted successfully in the lower primary '
 
grades and this succ:ss can then be used as an Incentive for expansion into
 

upper primary grades.
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4. Evauation Expertise _ 

Coniclueaona 

a. Althouqh given consideration throughout the project's history, it
 

is the opinion of the evaluation team that insufficient progress was made
>J. 

in the conduct of evaluation and in the development of evaluation expertise.
 

UIt was not until as late as 1967, for example, that Dr. Yoloye beoan the
 

cI;
oordinate evaluation activities and directed them toward specific goals.
 

to clarify APSP goals for project participants. Following
Hsfirst task was 
. 

last few years of the* Lhat, soie evaluation studies were conducted during Lie 


These seemed to have contributed little toward project
development phase. 


goals, but were instead desiqned primarily to "inform the producers themselves
 

producing." (Final Report [EDC]

of the worth or otherwise of what they are 


Beginning Science Curriculum, I December 1971, p. 54.)
 

b. 	Current evaluation activities within the APSP countries is 
informal
 

For example, followiing the experimental use of APSP
and very limited. 


requested to complete questionnaires
are
materials in Ghana, teacher5 

Science

relating their experiences and then return them to the Elementary 

in Ghana receive additional information aboutUnit. Science organizers 
teachers using

program implementation through informal discussions .ith 

to use 
APSP. In Liberia, the frst in-service workshop preparing teachers 

None of these procedures, however,APSP materials requested similar feedback. 


to have produced the necessary evaluation information. 
1Ne evidence of
 

seems 


any such feedback was noted by the evaluation team in Kenya, Tanzania, or
 

Uganda.
 

C. A Training and Evaluation Center at lbadan University, Nigeria,

U has been established under Carnegie Corporation sponsorship for a one-year~ 
mphasis will focus on train­exploratory period to test evaluation ideas. 


ing and research. 'A six-month evaluation course is currently in progress.
 

a program cannot be assessed since the evaluation team
 

.,, .,. . 

The results of such 


did not visit Iligeria. The establishment of such a center is a positive
m i 

Sstep toward creating a framework within which evaluation can become an 

active component of curriculum implementation. 
'. 
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43. Include evaluation as a hiqhecr priority component for all future APSP 

(implementation and development. Procedures must be established for evaluating
 

the materials currently inclassroom use, and for those being prepared for
 

future usein both the classroom and for teacher training.
 

49.. Utilize the services of the newly created Training and Evaluation
 

Center 	by developing a package of easily-used evaluation materials. The
 

evaluation experts at the Center should direct the creation of a set of
 

evaluation instruments by participants in a training course at the Center.
 

Workshop participants in each country can later use these instruments to
 

collect data regarding national program implementation.
 

50. Use personnel trained in evaluation expertise for that purpose in
 

their own country. Any individual participating inevaluation training should 
 3 
be guaranteed a:position upon :return specifically related to the newly­

. acquired evaluation skills. Ifthis is not guaranteed, the training should
 

not be provided.
 

5. Project Administration.3
 

C'oncZusions 

3a. All five project contractor personnel in the field were interviewed. 

Each individual displayed keen interest, commitment, and dedication to his . 
assignment. Their previous professional experience relevant to current APSP
 

activities is commendable. Both members of the institutional organization
 

are Africans with prior experience in science education. The SEPA Science 
 3, 
Educator has been associated with the development of science education
 

; : 	materials for primary school students since the early 1960's and was involved 3 
in the planning phases of APSP before joining tiie project in 1965. The 

Executive Secretary's cxperience in science education ranges from that of 

classroom teacher ina secondary school to a specialist lecturer in science 

education at 11jala University College in Sierra Leone during the tim of 

The remaining three field Ithe establishment of the science center atijala. 


provided technical assistance to the program during the development

.personnel 


phase which has continued through to the implementation phase. This linkt3
 

assisted in the. unintcrruption of program activities from one phase to
 

another.
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~b 	 . The Executive Secretary of SEPA served as Acting Executive Secretary ­

n .... ..ons i bili~ty__forthe_directionSbefore-assumi of SEPA in 1971. His qual _-__ 

program are discussed in the backgroundcations for and interest in this 

report and in the section on regional institutionswhere hissection of this 


success in institution building efforts are emphasized.
 

c. The current Project Director in the EDC home office has held this
 

position since the inception of APSP in 1965, a strong element in insuring
 

His qualifications
consistency of direction and continuity of activities. 

for this position are discussed in the background section of this report. 

His ability to demonstrate flexibility to changing field conditions appears 

in the implementation phase as witnessed by the reassignment of one member 

3of the field staff to a country where considerable effort had been directed 

toqard development and implementation of APSP. 

There appears to be no formal periodic reporting procedure from
d. 


the field staff to the home office. Home office knowledge of specific plans
 

Periodic field visits, and
and activities is thus not always up to date. 


unscheduled correspondence, seem to be the primary source of information
 

about project plans and activities.
 

There was no evidence in the field of an appropriately detailed
 e 


worl plan outlining specific targets to be achieved within specific time 

The field staff seemed very responsive to local needs, which inde­
frames. 


pendently is a positive characteristic, but which may not necessarily 
result
 

The absence of a
U 'in the satisfaction of specific contractual obligations. 


detailed work plan or, an indication of knowledge by field personnel 
of
 

and timely achievement
3 specific contractual responsibilities, limits full 


of contract goals.
 

a
f. 	 Thereis no resident field administrator. The absence of such 
The presence of an person reduces coordination of field staff activities. 

3onite administrator -iioUld facilitate planning activity directed toward
 

timely achievement of project goals.
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Recommendations 

..l~Cnlnethe.support of the existing personnel. _NJo apparent
 

resosexs frthe replacement of any cu~rrent personnel.' The preceding
 

recommendations regarding expansion of SEPA services require simultaneous
 

Kmanpower expansion to help this organization continue its institutional
 

development. For example, a full-time teacher training or curriculum
 

developer would broaden the SEPA base of activities useful to participating.
 

countries.. The SEPA Secretariat should be assured of sufficient 'adminis-3 

trative 'and clerical field support so that most efficient use can be made of 

SEPA's technical field personnel. . 
52. Create a mandatory periodic reporting system from the field. In
 

'order to' be cognizant of ongoing field activities, each'field staff member'
 

* should be required'to submit a weekly report of past activities and immediate
 

future plans to the home office. Hiot only does this establish regular communi­

cation channels, but knowledge of these activities permits corrective action
 

to be taken by the home office when needed.
 

53. Require each field staff member to submit an action plan of R 
i r !:i i ~i!: i::!ii!i ~ ii.i:i:i i !~ ,:,!iii:!; ,:':iii
: 'i ! ! : i: ! iii :i: !! i:!ii: !:,!; i i ° :i ' " : ;! i!i!i!i i?i !- i! ~ , !'i;i
 

, , targets, with appropriate , time frames,frmtepsntuilhendo
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the current contract. Unless such action is 
• 

tzilcn, it is difficult to
 

assure completion of all project targets within the implcrnentation phase.
 

By creating a detailed scope of work, not only will a frame of reference 

relative to contract goals be established, but the home office will have an 

awareness of planned field activities wihich can be compared to the weekly' 

reports.''
 

6. Institutional Structure
 

'3k ~ConcLucions 

a., The goal of establishing the Science Education Programme for Africa
 

as an independent and self-supporting regional organization within the two- : 
year target period (i.e., by mid-1972) has not been met. 

b. Remarkable progress, however, has been made toward this goal. This
 

is reflected by evidence such *as the following: SEPA ispresently a function­

'Ing regional organization, though not fiscally and professionally viable,; 


the organization has a formally adopted Constitution, a Representative
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Council, an Executive Committee, and a Secretariat; and there are no non
 

Africans in the Secretariat, on the Representative Council, or on the Execu
 

S 	 Secretary and the Science Educator are Africans; these individuals are well 

educated and highly competent persons with years of experience in the field 

of education.
 

c. Significant progress toward financial independence has been made

3 by SEPA: several African nations have paid assessments; these assessments 

recently have been increased by the Representative Council; funds from two
 

non-AID donors have already been received; and the Executive Secretary of
 

-* SEPA is actively engaged in an aggressive program to solicit funds from
 

other donors.
 

d. SEPA has five full members (Ethiopia, Ghana, Kenya, Liberia, and


3 	 merely awaiting the formality of Representa-Sierra Leone) and tio who are 

tive Council approval (The Gambia and Nigeria). Formal statements support­

ing SEPA in principle have been received from Lesotho, S,,aziland, Uganda, 

-. and 	Zambia.
 

~ 	 Recommendationis 

54. Continue funding SEPA and a few of its rLc _rams. through th 

This will give the Executive
until approximately mid-1974. 


Secretary the additional time he needs to secure further funding from SEPA's
 

member nations and to continue his already successful efforts to increase
 

3contractor, 

3 " 

allow him to continue his pursuit of funding
SEPA membership. It also will 

other donors and give him time to plan his detailed program while he:3 . 'from 

receives advice and support from both the contractor and AID.
 

leqa.lstatus, fund a few355. Contingent upon obtaining its formal 

to md-1974.
small-	 and medium-sized programs by direct :grantsto SEPAprior 

3: SEPA presently has no formal legal status, as this depends upon certain 

be taken within Ghana. This formal legal actionlegal formalities yat to 

The Executive Secretary of SEPA hasis anticipated in th enear future. 

prepared a paper for prospective donors, "The Science Education Programme for
 

a variety
Africa 	and Science Education in Africa," which lists projects having 
Their costs range from $260 to $65,000. Immediate
of size, term, and purpose. 



support of a number of these 	would give the SEPA Secretariat its needed; 3 
support,and 	allo%i the Secretariat to continue to develop project planning,
 

project management, and fiscal control skills necessary for management of the
 

large program envisioned. (The Executive Secretary expects SEPA's expenses
 

to increase from its present annual cost of about $170,000 to between $250,000
 

and $300,000 within five years.)
 

56. Directly fundfurther SEPA activities after mid-1974, assuming
 

4 successful program and fiscal management of AID and other funds subsequent
 

to that time. By then SEPA Should be receiving considerable funds from
 

.	 member nations and from other d6,ors. It is not expected, however, that 

cover all of SEPA's annual operating expensesthese additional funds will 


by mid-1974. AID should plan to contract directly with SEPA through at3 

least the end of fiscal year 1976. During the forthcoming years, it would 

be expected that SEPA's prior relationship with the present contractor would I 
some of the 	SEPA program activities being sub-contracted to
': 	 be continued by 


EDC. This would provide valuable program continuity, at least through the.3
 

first year or so of SEPA s independence.
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... .Appendix A 

3 

S 

.;PERSONNEL INTERVIEWED 

The following list includes the names and positions of the 47 persons 

interviewed regarding their formal association with theAfrican Mathematics 

Program and the African Primary Science Program. A brief description of. 

each person's responsibilities with respect to AMP or APSP is also provided. 

The list does not include the many headteachers, classroom teachers, and 

Ministry of Education officials also interviewed. Many of .these were.only 

~indirectlyinvolved with the programs, but often provided useful insights 

into the functioning and impact of AMP and APSP., In addition to persons in 

this list, the evaluation team also held numerous discussions with Depart­

ment of State personnel at AID/Washington, overseas AID Missions, and U. S. 

Embassies. 

3'1. Mathematics 

* 

* 
. 

A. Ethiop*.a 
1 , Dr. Roy Dubisch 

.athematics Editor/ 
Educator 

East African Regional
Mathematics.. .Pgram.. . ,, : .. Mathematics Prog raI (ARM) .and 

Addis Ababa 

5 ' 
. .Editor, 

U'the 
A'4of 

,,, 

Dr. Dubisch serves as both the Mathematics 

Educator in Ethiopia and EARMPoMathematics 
Editor. As Mathematics Educator,"Professor 

Dubisch conducts the in-service training 
prorams for the primary scool su ervisor.P o.r.. p:,..... .. ,-.: _. . , .-:: 

teacher training tutors. He directs the 
correspondence course takenby these particl 

pants and followsup this 
t 

dic field visits. : As EARMP Mathematics 
his chief. responsibilltyisto,edi~t 

theteahertran ng~texts produced duringr 

1971-72 summer workshops and~io develop 
Volume III1-; a guitdetothecla5sroom-teaching 

Modern Mathematics., Hisexte,si~Ve a5social 

tiop with AMP include'' emerhpn 'the 

Steering C6mmittee,'predecessor committee to~ 

the EARMP andARMP Management,-Cflhittee', and 

mentation of AMP 1n,African countries. 
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2.1 	 Ato Makonnen Eunatu Ato Makonnen, the EARMP Program Administrator, 
Program Administrator is responsible for maintaining contact betwsen 
East African Regional the Kenyan and Ethiopian members of the-EARMP 
Mathematics-Program Management Commnittee for.reporting program
(EARMP). activities to the director at EDC. He docu-

Addis Ababa ments.proceedings of the semi-annual Manage­
ment Commnittee meetings, records EARMP budget-

Institutes and writing workshop's. His previous
 
administrative experience included,20 years

inEthiopian government service.
 

3. 	Ato Kebbede Frisenbet The production and distribution of textbooks, 
- Ministry of Education prepared at the mass media section of the 

Chief Expert, Curricu- Ministry, is the primary responsi i lity of 

lum and Textbook Ato Kebbede.
 
Production 
 I 

t4. Ato Getachew Mekuria Ato Getachew coordinates both pre-service and
 
Ministry-of, Education In-service teacher education in Ethiopia. He
 
Chief Expert, Head of,, supports the use of EARMP teacher training
 

STeacher Education texts and relies on EARMP activities to sup-

Addis Ababa- plementl his teacher training efforts. *He
 

also-serves on the EARMP Management Committee.
 

5. 	 Ato Girma Mengistu Ato Girma heads the Curriculum Committee to 
Ministry of Education revise the mathematics program in Ethiopia. 31 

Head of Mathematics, He has-been instrumental in redesigning the
 
andText-.Curriculum revised mathematics sylla­scheme of work and 

book Production bus foroGrades 3 to 12. He was also actively
Addis Ababa involved in the earlier Ethiopian adoption of 

Entebbe Primary 1 and 2 which was translated 
into Amharic and is currently being used in 
Ethiopian schools. U 

6. 	 'Ato Yohannes Menkir Ar long-time associate of AMP, Ato Vohannes 3 
I: 
 University 	 was also a participant inseveral workshops
 

Mamatics Department and institutes. Although' his crrent univer-

Management Committee sity position' has reduced his-,level of acti­
'Addis Ababa vity, he cdntinues his''activities inAMP as' 

a participant. in the EARMP Management Committee
 
*Meetings. U 

-'A'7 His Excellency 	 pr ime decisionmaker -inEthiopian education, 
Ato Million flegneg -His Excellency has taken an active interest
 

in teacher,trainig and e
.in.isterof State curcu u develoment 
MiIn i's tryf,Education He snvolved -in 'the.newly formed Academyof 
''Addis Ababa ~ 'Pedagogy, whic is being, establ ished-to train. 

- ."teacher trainers.-
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Dr. Avalew holds a high ranking position in

8. Dr AyalewSilassie 


Ministry of Education the hinistry. He'is very knowledgeable about
 
a
Maniager,. Curriculum and the educational system~in Ethiop~ia and is 


*Mass Media Section prime decision maker in the implementation of
 

Ababa 	 new programs and personnel placement within
 
*-Addis 


Hie serves as 	Chairman
thle curriculum section. 

of the EIARMP Management Committee meetings
 
which are held in Ethiopia.
 

B.Ghana
 

9. Mr. S.T. Addu 	 .A District Education-Officer, Mr~ Addu is
 
Mathematics 	Education responsible for overseeing the teaching of
 

Officer mathematics in primary and middle schools in
 

Somanya District his rural area.
 

10. Mr. D.A. Brown 	 Mr. Brown served the Ghanaian Ministry of

5 	 . Program Administrator Education for 20 years preceding his recent 

West'African Regional retirement. At the time of his retirement 

3 	 Mathematics Program he held the pos'tion of Permanent Secretary 
(WARMP) for Education. As Program Administrator for 

-. Accra WARMP, Mr. Brown documents budgetary informa­
tion, records minutes of the semi -annual Mana­
gement Committee meetings, arranges for the 

writing and training workshops, and reports
 
ongoing-project activities to the AMP Director
 
at EDC. He is responsible for current WARMP
 

activities in Ghana, Sierra Leone, and Liberia.
 

3-> 

11. Mr. E. Blaze Do be Mr. Dogbe is Head of Mathematics Section of
 

* SeiorEducation Officer the CRDU and is responsible for the Unit's
 
*Curriculum Research and activities inmathematics for primary schools
 

3 
Development Unit and teacher training institutions. He also <. 

Ministry of Education serves as a trainee mathematics editor for 

Accra ARPand has served as an instructor during 
several WARMP training institutes.
 

12.r. RogerHarman Association with AMP began for Mr.Hartman In
 

s E ' 1967. At-that timehewasaPeace Corps Vol­unteer in Ethiopia and was ass gnedaaneio
WestAfrican Regional 

Mathematics Program of the Entebbeprimarymaterials., After com­3 . .,(WARMP) pleting this two-year assIgnment,'he,return1ed
 

Accra tohe United States. 'Twoyearslater hewas
 
hired by.EDC,,and'assigned to-Accrato wrk for

3 AMP.. His_responsi bilities %,4hIch be­-at',,Accra, 

I 	 ~gan VI a iclude-editing>~ev~riaruscripts de~-V'197 '1 F 

Veloped1 at,the sumimerworkshopsv assisting in,U 

their'production and distribution',,to-the pilot
 
the feedback from the
for aiding in 

field ltest as a.basis forr',evl'sion, and,pre-. 
~ ~ ~ camera-ready 'copy,of the WARMP texts. 

-schools
3 
Vparing 
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) 3. fir. John.T. Norris The first association of Mr. Norris with AMP
 
KMathematics Educator was inLiberia during 1965-1967.when he WorkedU
 

West African' Regional as a Peace Corps Volunteer. He Ispresently
 

Mathematics Program responsible for planning and conducting train­
(WARMP) in(;,workshops for tutorsat teacher trainingU
 

Accra colleges, and for, supervisors of the public
 
inmost of Ghana. The,-workshops are
 

supplemented with a correspondence course andU
 
follow-up visits by Mr. Norris to the parti­
cipants' own, institutions.
 

-schools 


14. 	Mr. G.K. Hyinaku Mir. Nyinaku has been at Mount Mary since 1951, 
Mathematics utor after completing a year in Great Britain on aU 
Mount Mary Teacher mathematics scholarship. He is one'of the more
 

Training College senior mathematics tutors in Ghana, and has, at-

Ghana ~tended several AMP institutes. However, heis
 

not in the current two-year program for mathe­
matics tutors.
 

15. 	cIr'.'Robert A. Yawin As a'Peace Corps Volunteer working with the
 
Curriculum Research and CRDU, Dr. Yawin provides assistance in the
 

Development Unit preparation of mathematics Curriculum materials
 
Ministry of Education and in the conduct OF in-service training *of
 
Accra CRDU personnel.
 

C. 	Kenya
 

16. 	 Mr. John C. Fitzgerald Mir. Fitzgerald is an experienced educator who3 
Ministry of Education 'isnow responsible for conducting the in-U 

Inspector (Mathematics). service workshops for Kenyan primaryschool, 
Secondary Schools tutors and inspectors,,supervising the corres-

Nairobi pondence course taken by workshop participants;,I 
and periodically visiting Kenyan school districts.
 
He has also assisted in the development 'of the
 
EARMP teacher training materials.3 

17.,fr ~saac Hunja. fir. Hunja, in a key decision-makinq position' 
Mr thir f Education, at the Ministry of Educatiron,i is commiitted to 

Inspectorate both the philosophy and'.approach of themathe-
Acting Chief Education and science programs. ,In-his, current' ,*matics 

Officer for Education position,he wiorks.-with KIE personnel to' pro-
Nairobi 	 training for school inspectors .through

,vide 

in-service workshop. He'.represents the,3-

6n,0th matheiaticsfranel-at KIE. 
He participated in the development of-the 

* *Inspectorate 

Mathematics Series",,and-curet y.: 
IseIrves .on the M6nagenent ent 

,Entebbe 

Crrmi o f -ML 
serving as Commitee,Chairmah'vwhen meetings 

&are 	 held :at' Kenya. 
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Nairobi 

'"" Department ofEducation 
Nairobi 

Universityof I 

19. Mr. Peter Jones 

Kenya Institute of
-

Education (KIE) 

."Secondary Matis Section 

' 

Nairobi
 
......


20. Mr. J . . .Norris.As mathematics inspector of secondary schools, 


Ministry of Education 
Inspector (iathematics)' 

Secondary Schools 

Nairobi 


21. Mtr. Dilbag S. Pfull 

Kenya Institute of 

Education (KIE) 
Primary Maths Section 
fla irob i 

D. Liberia'7 

22. Mr.' P.C. Agrawal 

* U14ESCOExpert 


77777 '77167 

Jacobsen isa UNESCOappointee at the
 
University of Nai robi who isresponsible 

for. training university students. to be mathe­

matics teachers in secondar'y schools. He has 

participatedin the in-servicetraining pro­

grams by lecturing, the tutors and supervisors., 
He also serves on the mathematics panel at 

Mr.Jones is revisinq the current secondary
 
athe­mathematics curriculum into theSchool 


of East Africa program.
,matics 


s 

fr. Norris supervises ther mathematics activi 
ties in Kenyan schools and has an important 
policy determining role. He therefore is 

the of curriculuminfluential in -selection 
He has made
materialsused in'the schools. 


some recommendations regarding the.FARMP
 
teachers..training manual.
 

Currently responsiblefor the revision of the
 
primary mathematics curriculum into nip,
 

Mir. Pfull!Srrsponsibilities also Include the
 
rin, profiq peaato of graphics
 
materials,and layout of allI student and
 

teacher curriculum materials.
 

"' fir. Agrawal serves as technical advisor in 

mahmtc dcation~and consults 7the newly
 

Kakata Teacher Training, formed Commnittee for, Elemientary Schools in
 
He also prepared syllabus re-
Inst itute 	 mathematics. 


visions for primary, and 'secondary mathematics
iakata 

in Liberia.
7


Doris Banks-Henries Dr. Banks-Henries'is a key decisiloniiaker at
 
7777723.,Dr. in many educ tional aras."'SheDirector of HigherEduca-. thMinistry 

in several NIP) institutes and,­,tion & Textbook'Research7has participated 

' 

Coo dinat'r -'of'Soc ial isuppor Its this approach-to the -teaching of 

Studies &"tMathematics 
, 

mathemati cs. 

Ministry of Education W;*7.71 
''.7 ~ 77Via
U': 	 7 
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24. 	Dr. Ronranus Ohuche 

Ethe


Tachers College 


University of Liberia 

SMonrovia 


25. 	 Mr.a'toa ona R anell
Mathematics Department 

University of Liberia 

Monrovia 


26. 

25.sMreSlon
26. Mr. T.B. SnohRss 

Chairman, Mathematics 
Department 

Kakata Teacher Training 
College 


Kakata 


E. 	Sierra Leone
 

27. 	Mrs. Olive Benjamin 

Headmistress 


. . .AkiboBette School 
SFreetown 


28.' 	fir. JuliusiJonah 

Chief Science and 


Technical Officer 

Ministry of Educationo
 
New England
 

29. 	Dr. J.E.M. Taylor-Pearce 

K--ActingChief Education 

Officer ,mathematics 

Ministry of Education 
New 'England 

~books'~~~ 

i'l' 

Professorof Mathematics' 

Fourah Ba~y Collegc 

Freetown 


30. Dr. Awadagin11 ,I 


'W-	 ' ''I 

In Liberia, Dr. Ohuche serves as Chairman of U 
Secondary School Textbook Committee. He

has 	participated in many AMP Institutes- and
 

teacher training workshops. Dr. Ohuche served
 
on the1-,WARMP Management Committee when he was
 
a faculty member at'Njala University in
 
Sierra Leone.
 

Mr. 	Russell attended two workshops sponso

by WARMP to revise the materials for secondary 4, 
school mathematics. As 'a~leading mathemati­
clan in Liberia he is a member of' the Curriculum 
Commifttee for Elementary Schools. -He also 
serves on the WARMP Management Committee.
 

e
fir., Snoh has participated, in various AMP
 
s e 1s a iparticipating
 

in the WARMP training program for tutors at .
 
teacher-training institutions.' He teaches
 
about 50 percent of the teacher training candi­

--dates in Liberia and is Chairman of the Curri­

culum Committee 	for Elementary Schools.
 

firs. Benjamin participated in several Entebbe.
 
workshops and the ABC Institute Program. In
 

addition to her 	current responsibility as
 
headmistress, she is a participant in the
 
WARMP curriculum development workshops. Her
 
school has been selected for a field test of
 
theanew WARMP materials.
 

Mr. Jonah has participated in several Entebbe
 
writinq workshops. He represents the Ministry
 
on the WARMP Management Committee.I
 

A participant in the Entebbe wrifing workshops,
 
Dr. Taylor-Pearce'supports the use of modern
 

textbooks in the' schools in'
 
Sierra Leone. He *will se rye-on the recently­
formed Curriculum Committee'to~select text-'
 

for Sierra Leone'.' 	 K.... 

Dr. 	Williams' association wiithAMP the wiing
 
1l964V,ihen'he was a :partic ipant i n' h:w tI
 
workshopGEIl e cnius.t por'Jt" intro­
ductiduof new math6maItics~in Si r aLoeby-' ,
Itro V 


lading WARMP summr workhp 'vn svng onI
 
the"WARMP,'Manaqement Committee.
 

+1++,.t +:;I+
-. 


' 168'' 



3'~' 	 2 Science' 

A 	 Ghana 

31. 	 The Honorable 'Samuel Mr. Adu-Ampoma formerly served as Principal 
Education Officer and Head of the ElementaryAdurAmpoma 


Ghanaian High Commissioner Science Unit at Accra. During the time he
 

.,,to Kenya. 
U'' Nairobi 

32. 	Mr., E.O. Adu-Gyamfi 

of EducationIMinistry

Science Educato 'r 
Elementary Science Unit 

Accra 
 -'culum 


33. 	Mir. E.K. Appau 

Ministry of Education 

Science Organizer
I Elementary Science Unit 


V,,Accra 


*311. 	 Dr. Hubert Dyasi 

Executive Secretary 

Science Education 


Programme for 	Africa 

(SEPA) 


Accra 


* .

U 
' ,. .to, 

, 

3.Miss Edna Y. Opoku 
Science Educator 

Elementary Science Unit 

Accr 


36. 	Mr.:Michael Savage 

Science: Educator
Sci


Sinc Edcation 

Programme for Africa 


'(SErA) 


Accra 


held those positions, he compiled the science
 
textbook series currently used in the middle
 
schocis inGhana. He has consistently en­

couraged improvement of science teaching in
 
Ghana through 	APSP and other programs.
 

Since 1961, Mr. Adu-Gyamfl was 	a member of
 

the 	group who prepared science~materials for
 
the middle schools inGhana. He currently
 
works in the ESU to further develop currl'
 

materials .for primary'schools.
 

Mr. Appau' regularly visits the elementary
 
Hils duties include
schools within Accra. 


holding follow-up meetings with the teachers
 

whohave been 	oriented inthe use of APSP
 
units, working in the schools to assist'in
 
the expanded use of APSP, and cooperating
 
with other science organizers at the Elemen­

tary Science Unit to develop new units.
 

Dr. Dvasi is the chief administrative and
 
fie is responsible
executive officer of SEPA. 


for preparing Program activities, supplying
 
personnel and materials requested by member
 

countries which contribute to science educa­

tion among :the English-speaking African
 
countries, and obtaining financial support 

continue. SEPA, operations beyond termina­

tlonof the current EDC funding. 

Miss Opoku serves as a liason between the 

Elem~entary Science Unit and the teachers in 

science organizers to conduct in-service 

tranin meeingsforelementary'science 

teachers. 

fir. Savage part lc,ipated in APSP from 1962,' 

developing many APSP units and conducting 

. 

hruh
both grshp worsostruh
bohwrit in and training 

out Africa. He currently works at.'SEPA head­
quarters with Dr. Dyasl',.planrilnq and direct-'
 
ing' SEPAI national and International confer­

teacherS, and' curriculum developers.
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37. Mr. James Seawell Mr. Seawe11, an EDC employee, provides assis­
- Science Educator tance in estahlishinq the Elementary Curricu, 

" 	 Ministry of Education lum Science Unit. He works with the science
 

Elementary Science Unit organizers to develop human resources through
 FAccra 	 increased teacher training and the develop-


ment 	of additional teacher units.
, 

38. Miss Margaret Tawia 
Principal Education 

Officer 
Ministry of Education 
Elementary Science Unit 
-!:: .Accra :organizers 

A former teacher training college instructor, 

Miss Tawia participated in a number of EDC 

sponsored workshops. She developed APSP units 

and received training in their use. In her 
current position, she supervises 18 science 

in the Elementary Scienceit ho 
3' 

work directly with elementary school teachers 
in Ghana to assist them in using APSP units. -

B. Kenya 

: 39. Dr. Eugene Godfredsen Teacher training is:i,- .EDC.. Scilence :Educator ', 
EDC SiencEduatorin his work at KIE. 

emphasized by Dr. Godfredsen 
He serves as a technical 

,'% I 
Kenya Inttt fadvisor to members of the'science section In ' 

,Education (KIE) assisting them to organize and conduct in:-
Nairobi service.'wrkshops. He is currently attempt- . 

inig to initiate a tutor training program to 
improve the existing apabilityof teacher 
trainers. Prior to his arrival in Nairobi 
in 1972, Dr. Godfredsen served for six years 
in the Instituteof Education at Dar es Salaam, 
Tanzania, as a technical advisor to Tanzania 
'in creating a curriculum development capability I 
and in building a teacher training program. 

40. Mrs. Lucy W. Ndegwa As head of the science section, Mrs. Ndeqwa 
HeadrScience Section, 
Kenya Institute of 

is responsible for curriculum development 
activities and in-service training in both 

Education (KIE) the primary and secondary schools. She serves 
Nairobi on the curriculum panels which select mater­

ials for classroom use, and she frequently 
leads in-service seminars and prepares guide­
lines to help teachers conduct classroom acti­
"vities., Per work is closely coordinated with 
the Sci.ence'Educator posted in Nairobi. 

Ill4. Dr. Doug B. Seegar During his two-year tour in Uganda, Dr. Seeger, 
Science Educator 
Nat Io'nal Institute of 

concentrated on securing, theiadoption Iof a 
science syllabus which focUSred heavily on APSP 

Education materials'. -fealso organized.'and conducted, 
Makelrere University 'teacher training workshopsP and, institutes. 

Uganda A' the coclusion of hisitr',hewas teach-Sat the' Inttt f Eductiou, wher 
SUqanda................t t we re trained.q~Euato,~hr 
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42 .Mr. John W. Steward 
Ministry of Education 

Science Inspector, 
'SecondarySchools 

Nairobi 

43. hiss Grace Wokabi 
Primary Science Section 

Kenya Institute of 
Education (KIE) 

Nairobi' 

Mr. Steward's primary responsibi ity is in 
supervising secondary school activities re­

lated to science teaching. He supports the 

APSP approach but has little decision-making 
power in promoting curriculum reform in the 

primary schools. 

Miss Wokabi works closely with the supervisor 

of the science section in planning in-service 

institutes and workshops. Prior to join 

ing the KIE staff, she was a tutor in a teach­

er training institution. 

C. Liberia 

44. Dr. Theodora Ward 
Jackson:':.:-Director o~f the Science 

In addition to participating in many APSP 

workshops, Dr. Jackson has been instrumentalin; t |establismn of a science. .,centerat-, ... -/ 

3 
115. 

Center 
Professor of Physics 
University of Liberia 
tMonrovia 

Mrs. Louise C. York 
Science Educator, 
Teachers College 

University of Liberia 
(ionrovia 

the University of Liberia. She is responsi­

ble for conducting training workshops for 

teachers of primary school science. 

Mrs. York assisted in the establishment of 

the science center in Liberia and helps con­

duct the %rkshops held at the center. She 

also serves on the Executive Committee of 

SEPA. 

D.Sierra Leone 

4. Mrs. Innocent D. Comes 

Inspector of SchooUs 
Ministry of Education 
New England 

Mrs. Comes attended a workshop at Njala 

University in 1967 where the APSP materials 

were demonstrated and distributed. As school 

inspector for the western sector of Sierra 

Leone, she supervises the implementation of 

APSP units in 20 pilot schools inthe Freetown 
area. 

17. Dr. Victor 0.1. 
Deputy Director, 

tion Officer 
Peace Corps 

Freetown.' 

Johnson 
Educa-

' 

' 

Dr. Johnson 'as a Research Fellow and a member 

of the science center at Njala, where he work­

ed.closely with Dr. Dyasl. A strong advocate 

*of the discovery/activity approach to teaching, 

he has been very influential in'introducing 
this approach through hisrole as a Peace Corps 

consultant to in-service orkshops. Since his 

recent appointment'a 
s Deputy Director of the 

Peace Corns, Dr. Johnson is responsible for 

planning Peace Corps activities in education, 

incooperation with the Ministry of Education. 
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