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PaOPOSED~ OF IEL AND WB-4 (IN BRIEP)

'!be optinun solutial to the amal.gamation of the IE[, and textbook-based

systems nust. exploit the benefits of each of these approaches. IEL is a

highly structured instructional teaching system, depending little (Xl the

"teaching" skills of the teacher, the textbook-based scheae is less

st.ructured (aetua1ly~ are highly structured also, but their use is

not), depending far =re on translation by the t:eac:her into classrcom and

assiganant activities. An appropriate recamendation for sane caubinat.i~

of these prO;Lams oonld \IlJlBll entail the use of the highly structured,

easily-followed IE[, system at. the lower levels of elemanbry education,

with decreasing use of "prcqranming" as students move up the grade levels.

'Ibis means that. IE[, wcWd be ~hasized in the early grades, with textbooks

beo:ming the dcminate 4R;)roach by the end of elementary school, particular

ly since post.-pr.tmary education utUizes textbooks almost exclusively

(theoretically).. An illustrative pmqram division across grades is

depicted in Exhibit 1.

'Ibe timi.nq of the amalgamation of these instructional syst:em9 is

inportant so that imnedi.ate needs are net as well as future needs. WB-4 is

act",ively distributing textbooks for the elementary sc:hools (both public and

private) throaghout the countryJ IE[, has eD:Jaged in limited production and

distribution of materials to schools which have adopted the IE[, approach

(now 4S schools in ;' counties). IEL cannot inmediately respond to the need

for inStructionaL ••,;;,.':.?xials across the entire elE!1entary system, so the

iJmB:liate focus of the MJE is en the WB-4 project. The K>E has invested.
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considerable resources in the t:ext:l:xx* project (renembering that WB-4 is

funaed as an IBRD/IDA loan), and t:ext:booIcs em at least partially neet one

of the· imneCUate needs of the edueaticmal system. :mr, can best benefit

Liberia by beo"mtng part of the m.iddle-teJ:m solution to the low-quality

instructional program of Liberian schools. 'nUs means that the MJE will

enphasize text:J:x)ok distribution and utUization over the next few years

while the technical, supervisory, and administrative aca:mcoJation of IEL

is planned and iJlplemented.

A further alnSideration is the defensive stance taken (or likely to be

taken) by Liberian edlX'ators aqainst "prograaming". Hints of this problem

have existed as far back as the MJE reactions to the original IE[, project

paper. Little attention was pUd to these concems because IE[, was an

"experiment" and the appropriate enphasis was given to the deve10ptent of

an effective intervention ptogram. The errphasis on Effectiveness precluded

to a large extent concern for at:CX)(blcda.tion with tb! (perceived ineffec:

tive) existing system. Presently, there appear to be ~ levels of ccncern

about IEL. The first is semantic: that is, sate critics respond cautiously

or negatively to the connotative loading of "programninq" rather than to

any specific IE[, operationalization of that t:etm. But, the second o:ncem

is substantive. 'the IEL system is tightly c:cnstrained, particularly the

"~ teaching" (Pr) ncdules ainB:1 at the early qrades. over the

J.ong-te."'m, IE[, could a:X1ceivably becxxe the dom.Lnate instructional a~roach

of the school system as IlDre and nore schools voluntarily accept its

irrplementation. However, USAID indicates it's not interested in a fringe

program, and the MJE cannot support national inplementation without the
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mutual acxouiiiodation of the innovative and extant systems. 'Ibis neans that

IE[, will need to loosen its wprcqranmingw to allow for teacher initiatives

and to facilitate text:book integration. Since IE[, has denDnstrated its

instructional effectiveness, this unbundling should be designed to retain

the integrity· and efficiency of the IE[, system.

1. O'1ildren in Grades 1 to 3 (particularly) require a stronq founda

tion in basic J:el!Iding, lanquage, and mathematics. 'l'his gives them a basis

for successfully using a variety of materials in later qrades and will

benefit them throughout their acadenic career. Structure! materials and

methods will ueet this critical need ltr)re consistently and effectively than

reliance on textbooks alone. O1ildren in these grades do not have the

necesery entry-level skills to read and benefit fran textbooks. A

structure! c:lassroan does not require the children to rely on already

developed readinq skills. Also., a less structured text:book-based classroan

relies on higher-level teaching skills, such as preparing lessons,

translating text material into learning activities, and ~lenenting

content with skill training. Structure! activities do not require such

e:atplex, inter-related, teaeher-qenerated activities and are ~t:ruetually

designed to attend to individual problem which inevitably arise with yeung

students.

2.

fied.

~st teachers in the It.:)WeI' grades are unqualifie! and underquali

Ac:oordinq to staff at the RTl'I' to", even graduates fran these
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institutions, which serve the elEm!ntary system, are underquallfied. More

structure is better suited to the limited skills of available teachers.

'D\e IE[, Project has pecJr.aged. workshops and superviscry support which can

provide further in-service training for teachers in these structur<!d

activities•

3. Many elementary schools in Liberia have DUlti-grade cJ asses.

ltl1ltiple grades require considerable management, which is unlikely to occur

unless a structured ptOgLam is &Va i ] ab] e. IEL bas already developed the

managemmt system for such c:lasses.

4. '!be highest enrollment in the school system naturally occurs at the

lower grades. 'l'exti'x:loks are not ava i ] ab ] e for 4!Nerf elementary sc:hcol

student, and it is doubtful that they would be 1:?Ought even if they were

available. Costs to the family nust be kept at a minirlun at this level to

enc:ouraqe continuation of the students in the school system. Cost

effectiveness is an irq;lortant ccnsideration throughcut the system, but it

is even mr8 critical. at the lower levels. As Wind1uIm's J:ePC)rt indicates

the ·proqramned teachinq- CP!') systen is .more efficient than text:l:x:)OJcs at

the first three grades - this appears true even with low enrollments' dcJl,m

to 10 students. ~eepinq student costs low, but guaranteeing appropriate

classroan activity, aw-rs a reascxmble strategy for the early grades.

s. '!'he construction of the IEL materials specific:ally relied on the

Revised National Curri~l\D as a basis of its content and design, and IE[,

appears to match the national c:urriculan requireaents IIDre faithfully than

do the text:l:x:)OJcs for the first three grades. IEL materials were

specifically developed for Liberia, so the match is not surprising.
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'1'eXtlx:loks may still be appropriate as enric:hnent materials in SCJ1e areas

(such as English or reading) or as focal materials in others (such as

socia] studies). '!be point is that the IE[, PT m:Xlules are the best

available Liberian TEKT material.

6. '1'eXtlx:loks are the traditional nedium of instruction only in the

theoretical sense - few textbooks have ever ame-red in lID8t of the

Liberian schools. Pl1rtherncre, there is no existing evidence that the

current textbook selections would have their intended~ even if they

were available (althoaJh it is taken as given that CXX18iderable !Dproveaent

con]d be made through their use). 'lb! m. materials for the early grades

have been thoroughly field tested, revised, and formally evaluated: they

have sOOwn that they can provide what they pranise.

IEL and the ~rld Bank Mucation Projects have been sinult:4neously, but

independently, inplemmted. There have been gestures of cooperation ·md

coordination, but no particular action has been taken whicl'\ would indicate

that any analgamtion will oc:cur of its own accord. IE[, remains isolated

fran the KE, and the WB-4 has gone ahead with million-d:)llar text:book

orders which effectively further alienate IEL. A serious attenpt ..-s made

in January, 1984 (wReflections a1 the Pifth Fducation Project: caments on

IE[, VB 'l'ext:book StrategiesW
) to initiate SOIII! pllrpOSeful collaboration

between these projects, more specifically bebleen the M:>E, USAID, and the

World Bank project team. It is clear that the technical issues surrounding
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the CXl1Ibined Use of these approaches can be solved in many ways ooee sane

direction is clarified by policy decisions. CCImImications en this

clarification seem mddled - World Bank alIplains USAID will not engage in

serious discussion, tJSAID cl.aims the cpposite is true, and the MJE "feels"

very auch like it is <:ao:Jht between two titans, bXh of which it would like

to ACXUlilc:x:Jc.te. '!'he M:J"3 strategy (unofficially) 8£PN'rs to be to wait-and

see: it C2WlQt reasooably be expected (in its view) to wholly adopt an

i.nncwation, such as IEL, as its sole program, even after sane trial

Sl1C01!SSes, and it dees not want to reject it either, especially since many

parts of IEL would be useful even if the total package cC111d not be

assimilated (altho1.J3b this is undoubtedly a cii:fferent pergpective than

USAID's). If the issue had been attended to a long time ago~ the technical

solutions could have been easily iDpl.enented. Now, sate solutions·entail

considerable work and may be llm'e CXI'Iplicated than would have originally

been the case. Because of the sizeable investments (financial and

psycholoqical) in these approaches, the amalgamation has beoale

poUtici7.ed. The first evidence of this is "r..apegoatinq", sail! of which

has already begun. This paper is intended to refocus the discussioo en

SOU11'IONS, in the form of ACXDMX»\TIONS, rather than personalities or

histories. Meaninqful collaboration KJST occur or the wastage will be

tragic.

'Ibis situation was per'aaps inevitable, or at least liJcely, because of

certain manaqenent features of the developaent scene.
o

On a project basis,

mth tEL and wa-4 can claim their CM'l successes. If mth had not been

successful, then there would have been a "winner" and no choice or

1-9
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a.cxaliio3ation necessary. It is tacitly agreed that both approaches can help

the Liberian scene, so their lIIUtua1 aexutiioJation is inportant to future

develq:ment. IEL was originally an experi.nental innovation, and it was

never seriously envisaged by MJE that it wcu1d becare the sojle system (ew-.i'1

if the argment CXN1d be JDBde that it should be). Since the projects were

administertl:.l out of different divisiam in the M:)E and the IEL Project was

seen to have limited scope, there was no effort at coordination (and the

Steering Ccmni.ttee ar;proac:h is rarely effacti.ve at this anyway). '!he p)int

is that changes in manaqement must accxrrpany any solution so tlJat further

initiatives wUl not be fraglrented and non-directional.

A lcn3-standinq i.mage of ministerial governance is CD! of concentrated

Platonic power and responsibili t.y • B:Jwever, a second image is truer of the

governance of Liberian educational prograIllS and {X)licy (ormation 

pluralist &1:0 'iih dation. 'n1at is, in order to institutionalize

innovations, attention lIIJSt be paid to the context of ac:cx:aluilCXlation, as

well as the ccntext of cannand. At any given time, sate elements of

educational affairs are under the authority of an official or body that has

full cx:mnand, but JlDst times, influence in structuring and governing

educational affairs is scatterei ammg the various ranks of the sector.

r-i':)st action is determined by pluralistic interest groups, not by a lone

decision maker. Parties ha'Tinq divergent values, perceptioos, and aims

bear down on administrators to ae.t\lliiLdate their vieW. 'rbe "decision", if

~ oo:urs, is a p)Utically acceptable accxJlilcx1ation which energes fran

these pressures. By virtue of its elq)erinent;.J. orientation, the IEL

projec.."t has paid litUe attention to the politi,c:s ("f institutionalization
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- p£'.rhaps it shouldn't have until technical adequacy had been (lem:)n

strated. New, acc:uiucdation of ideas arod activities is required: this tiUl

requir6 skillful lIIIM9'eaent. '!be educational o:mrunity is -traditional-,

potentially ·volatile· (in verbal actions), and wfraguented-. ManagEment

nust sarve in the context of aco:x1II02tion and not dream idly of a Plata1ic

guardian (phrase bo~ fJ:aD Lee J. Cra1bach) who can Dave in&:!pendently

on project planning and iDple:tentation.

Idealized pr-o:'ect papers, superficial n~t.ions, scapegoa.t.ing, and

slick tec:hnology ,All not solve the institutionalization problems of IE[, or

the Ministry of Education. More attention must be given to the intp.nded

outcxlnes of these projects and the kinds of acom:dations that will better

or more likely lead to t:hose cuteanes. IEL has the advantaqe of success in

the field: it has a.~!"eady established a satisfied constituency. ta, in

the cpinion of this pIIt;)er, focus 1IIL1St. shift to the supervision of its wider

inpletentation and the 1N1l1a9emmt of ar:xatilcXlations needed to lead to a

better fit in the larger system with associated institutional permanence.

'lbe Clhly part of WB-4 which semdngly e:a:tpetes with IEL is the t:.extbook

schelle. Tec:hnic:al acou:otiilcx1ations will be required, but the long' term

offers no necessary' iDpedi nents to the useful Derqel' of these approaches.

'1be problems are rD:)stly' poUt ic:al and managerial.

'1be so;Lution ~]eSted here is that the K)E announce its intention to

utilize both approaches, then, negotiate the MEOWaSM and STEPS by which

the necessary accaiiloJations can evolve: this could constitute the essence

of the managerial proposal s for the project paper. '1tle scenario offered in

1-11 l
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the beginning of this paper can then serve as a first proposal for

technical consideration. IbIIever, sate clarifications are required in

order to meaningfully praceed. AlthotJ3h it is fruitless to rigidly specify

the conditions and terms for accuiitUlation, a first step is to identify the

intentions and expectations of relevant polities, notably USAID and the

KJE. A part:i.al list of statements that a:3dress sale of the major prenises

on which an accaiiioJation can be designed is found in Exhibit 2. 'lbese

statements must be a3dressed in an on-going, meaningful way by representa

tives of the major entities to the a.eo:xdioJation. SUCh representatives

must be errpowered to act and J?rovide the basis for operational activities.

'D:lo often have 9lOUP8 been amstituted to solve problems only to be negated

by required review and further study by another level of bureaucracy.
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EXHIBIT 2

1. As a wtDle, the Liberian education system has a law quality instruc

tional program, marked by unskilled teachers and few instructional

materials. Either IEL or textbook-based app~ have a great deal to

offer the educational system.

2. Although IE[, and WB-4 have been iJrplenented i.nd.e!pendently, integration

of these aw~es is desirable, both administratively and operationilly.

3. IEL was an experinental program: however, its form and approach has

evolved within the Liberian educational system, across a wide ranqe of

geographical lcx:ations. Although its origin was conceived along the

IMPACl'-type strateqies, it is now unique in fom and approach. IEL is

distinctly Liberian.

4. 'ftle IEL expe.d,ment was a "success" as an innovative proqram. It

resulted in~ materials, e:uturallyappropriate ccntent, and an

effective instructional system (as independently evaluated).

5. Textbooks are thoaJ;Jht to be the "core" of the "traditional" Liberian

educational system (even though few text:books have been available in ltDst

schools) • To be widely accepted IEL must acCXidlcdate to this conception of

education (which of <DJrse iJrplies that textbook-based instruction nust

also accalilodat:e IEL).

6. Onder WB-4, the KJE has already purchased nmtm'ous text:books for qrades

1-6: these are currently available to students across the CDmtry, in both
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E'JCHIBIT 2 (CXXltinued)

the publlc and prlvate schools. '1bese books are likely to be Q'1 t".he market

for 3 to 5 yeaz~. 'ArrJ new policy nust take into account this sizeable

investnent.

7. :r.n order to provide students with the basic skills for continuing

education (either within or ClUtside of the foaual system), the early grades

of education are extrenely iJrportant. Given the limited skills of the

teaching cadre, better quality instruction is likely to result fran greater

structure of classroan activities at these formative grade levels. IEL

provides greater structure than the use of text:J:xx)ks.

b • Textbo:Hcs are "PI'09ramood" material, but their use is governed by

teJ.\I.~er-initiatecf activiti~. !nspecti.on of the sc}'XX)ls across Liberia

revoals that few teachers organize their instructional programs. If

tel!.dM!ra do not use text:J:xx)ks effectively, then IE[, may have wider

application than merely remediation.

9. IEL is .llerY highly structured. In the "ProgranllEd Teaching" (grades 1

3 approximately) phase of the system, virtually every action of the teacher

is specified. The extent of this structure is t:ho\Jght by many in the KJE

to be an L'l1pE!dinent t:o widespread adoption, particularly in those schools

which have "certified" teachers. In response to the original Project PaPer
for m,-I (oarmittee chaired by Gongar and included 1tgbenyeqa, Harding, and

5eyon), the suggestion was made that structure should be limited and called

"Iearning Activity Packages" rather than "progranmed". In developing the
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~IT ;i. (oontinued)

IE[, system, the limited skills found in the scOOols!DJgeSted that IIDre

structure was required rather than less. Nc:M, sate &CiCXilUc:x1ation must be

made to c:han:le IE[, fran an experinental a~roach to ate which will be seen

to be relevMt to the entire educational system.

10. IE[, is an integrated system of instruction. In any unbundling of the

package, care nust be taken to retain the successful features of the pack

age. For exarrple, in reducing the "feel" of structure, the modules should

be left intact and the ~hedule altered to allow nme flexibility.

11. WB-4 textbooks '4ere selected by curriculum panels in the subject

areas.' 'the intent was to pick the textbooks which were "close" to the

national curriculum syllahaJS. In reality, the panels had tc select the

text:l)QQks fran the publishers who sutmitt:ed bids, so they picked the "best"

fran the limited range of possibilities. lrbf!se te.~ vary in the

degree to which they aate:h the syl1 ab .lS. 'rhis wU11111ke integration with

IE[, less straightforward, because IE[, follows the syllabus as closely as

possible. M:)re <::atPlete information about the textbooks is re;uired. An

additional point to be made is that the national curriculum (revised in

1980) may still be '.ess than adequa\.e. Should the curricul\D be revised

(ilrplyinq a possible chancJe to both IE[, and textbooks), IEL revised to fit

selected texts, or t:ext:booJcs linked with IEL where possible (the remainder

used as supplenentary materials to IE[, ~rk)?

1-15
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~IT 2 (oontinued)

12. '1be WS-4 textbooks are not selling at the expected rates and there

fore, they have not penetrated nuch of the educational system. Despite

their later cost than prev'ious texts, the present eo:xM:lllic situation may

preclude any additional family expenses" even for school. Although cost is

an inportant <:cnsideration throughout the system, the nest inportant levels

may b!~ 1 - 3. IE[, is the ncre cost efficient approach, so it should

play a particularly inportant role in the earlier grades.

13. Textbooks are the cxxe instructional materials for junio!: and senior

high school, so the upper levels of the eleaentary system (grades 4 - €)

should ~ide experience in textbook use for the students. There is no

~icular ev'idence that an IE[, approacl~~ d,i.sadvantage any student in

the transition. But, the apparent relevancy of textbooks will be inportant

particularly in policies related to the:sa latter grades and in the early

phases of the institutionalization of IEL. tater inprovements in the

system can renegotiate the role of "prograaming" in Liberian education.

14,. Few educators would advocate an educational system which used anyone.

particular ~roach to learning. Although Liberian education is struggling

amidst many problems, the educa~rs are not likely to adopt innovations any

nm'e readily than their internationsl colleagues. It is doubtful the IEL

would be accepted as the sole instructiOO&1 system in Liberia: to contri

bute to Liberian education, IE[, IIIJSt lie ;;'l1tegrated in sate neaninqful way.

"National" or "nothing" rhetoric will aJ.m:)st certainly lead to "nothing".

1-16
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EXHmIT 2 (continued)

15. Since IEL-I was an experiaent, its conclusion, although successful in

many ways, may be just a successful experiDent. This, however, would

c:onsititute a huge loss to Liberia, who has co-a:xttributed to this

RexperinentR• Conr,lderable effort. in the.tEL project was devoted to

dealing directly with problems in this specific educational sysu.:!!!. Not

att:enpting to &XUllicdat:e IE[, will constitute a huge loss to Liberia.

16. Despite the inpz:cved availability of textbooks in the country, few

t:ext:books have founa their way into the classrocms. WS-4 addresses

iJmediate needs in the Liberian educational system. Covenants associated

with the IEL-II negotiations should not interfere with the at.tenpts to get

materials into the schoOls - now. IE[, cannot be distributed nationally at

this time and the needs are i.mnediate.

17. IEt.-II should be ained at the institutionali.zation of the IEL

approach, which is taken to mean the IEL and t:ext:books must be integrated

in the inst.~tional system in a nean.inqful W4y. IE£.-II should focus (Xl

administrative and technical int:eqration, orderly expansion (which entails

printing and distribution costs), and i.q;)roveaent of rnanagenent an6

supervisory skills.

18. IE[, is p:-esently aimed at the public sc:b:x)l syst:e'3. If Liberia is to

avoid dual systems, the private schools must~ be given the cpporbmity

to participate in sate way in the future IEL. PriWlte schools c:onstitlJt:e a

sizeable proportion of the schools in Liberia and they are "seen" to be the
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EXHIBIT 2 (continued)

"best" schools. '1beir access to these structured instructional materials

wculd further institutionalize IEL.

19. 'l'eacher traininq will be ~t to the future of Liberian

education. IEL has fc-A:USed on in-service training for teachers, DDStly

those wb) are uncertified for teaching; WB-4 has also focused on upgradinq

the uncertified teachers in the elementary system. Inteqration seems

awropriate, but it is likely to be non~rectiona.tand fragmented unless

the system used in the schools is also inteqrated. Attention must also be

qiven to pre-service teac:her training; the present proqram is not very

successful, not even in the eyes of the teacher trainers thenselves.

20. '1'here is 'no reasat to believe that any educational system will survive

in practice once it is dependent CX1 ME recurrent funds. WB-4 has

responded to this by settinq up a revolvinq fund which is replenished with

book sale incxme; if this \.lOrks, it will be au.y a m:Xlest success. IEL has

responded to this by providinq all materials and making their prcduetion

for future needs inexpensive. In CXX1Sidering the int:eqration of IEL with

text:books, attention should be qiven to this problem. The debate so far

has concentrated on the short-term•

21. Donors want theit' investtrents to be visible. In its extrEJle, this

prevents institutionalization, so the parameters of justifiable credit to

90 to the we and USAID need to be worke:i out. This is ase of the -hidden

aqenda" items which require consideration.
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EXHIBl'T 2 (OXltinued)

22. 'D'Ie K)E is primarUy conc:erned with its supervision system. The WB-4

is training many Liberians in supervision: a great deal remains to be done.

No approach will be adequately iDplemented without an active supervisory

scbeDe. An IEL-II which does not ,tlttend to this probltm may not be

supported (or supportable) bY the MJE.

23. IE[, remains "outside" the MJE: WB-4 lies within the loDE, but under the

Department of Pl.anning and Develor;:raent. IEL and part of WB-4 are

curriculum strategies, but they both lie "outside" the National CUrricul\ml

Develq;:uent center. Neither pz:oject has seen it as expeeUent to deal

within the extant mechanisms for c:urricul\R refom (al1:l1oaJh the NCIlC has

playel a role in ooth projects). '!be textbook part of WB-4 is seen as

supportive of the traditional system: institutionalization is· not

considered iDportant because the nechanisms exist (although there is no

pz:oject link with NCt'lC). IEL, however, is "different" and not only

CUtpetes with WB-4 in educational strategy, but also may c.wpete with NCDC

if institutionalization is attenpted outside of ~ loDE structure or the

pz:oject is merely ncved physically within the MJE without attention to

nutual areas of responsibility.

24. The beginnings of a technical accaatiAation are outlined in the

following statenents:

a. Both approaches wUl" be used in the elementary system, bIt~

would be qiven to IEL in qrades 1 to 3 and to textbooks in qrades 4 to 6.

b. IEL nmules sb)uld be kept intact, but the schedule fonnat should
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mnsIT 2 (Continued)

be loosened to allow for the use of textbooks and other teacher initiated

activities•

c. 'lext:books are an illl1sUate need of the schools and will renain the

dcminant system until IEL has expanded its base of acceptability and

integrated with textbooks.

d. No part of the IEL system will be· scrapped necessarily in the

integration effort, but it may require adjustnents to be realistically

acx:auicdated in the system.

e. IEL teacher training should be jointly planned and inplenented with

the mre traditional teacher in-service training currently going on.

1-20
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Exhibit • Ministry of Education Central Office

Office Staff Nos.

Office of the Minister 8

Office of the Internal Auditor 4

legal Camsel Office 2

Division of SCholarship 10

Office of Der-Jty Minister for Adninistration 7

Office of Assistant Minister for Admimstratioo 6

Division of Building & Grounds 45

Janitorial Services Section 3.

Transport Unit Section 36

Camunication Unit Section 4

Central Filing Section 3

Dispatch Office 5

Book Store Agency 11

Division of W8rehcusi~& Supply 17

Security Section 23

Printing & Production 13

Division of Finarice 13

IBM Section 1
Adninistration Unit 1

Pay Office 1

Personnel Division 13

Office of Deputy Minister for Instruction 8

Office of Assistant Minister for General Supervision 11

Division of Kindergarten E'ducation Supervision 2
Division of Adult Education 9

Religious/Special Education 3

Camulity School PtogJ:am 4

Inproved Efficiency of teaming 25

Office of Assistant Minister for Professionaltrechnical Fducation 1

Vocational/Teclmi.cal Supervision Division 12

SCience Education Supe~sion Division 3'

Division of Hane Econanics 14

Division of Teacher Education 4

Division of Radio Media Education 6
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(Continued)

Exhibit • Ministry of Education Central Office

Office Staff Nos.

If
•

National School of Music

SChool Feeding & Agricultural Project Unit

Office of Assistant Minister for Curriculun

Division of Student Personnel Services

Division of Curriculun Developnent

Office of Deputy Minister for Planning & Developnent

Office of Assistant Minister for Planning &Development

National Secretariat Section (UNESCO)

Division of Research and Publications

Division of Statistics

Division of Education Planning

Project Irrplementation Unit

Division of Educational Facilities

Textbook Unit

Division of Information Systems & Data Services

Source: Division of Information Systems and Data Services
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WB

FJdllblt • Educational Subsector Focl of ~rld Bam Project Investments *
(in 1972 Real US$ thousands)

'lUI'ALWB4W83W82W81Subsector Focus ----

$ % $ % $ % $ % $ %

Primary 225.0 2.9 1,308.8 39.1 - - 3,117.0 29.5 4,650.8 17.3

Secondary 3,575.0 46.9 - - 1,767.2 33.5 - - 5,342.2 19.9

Tertiary 2,536.0 33.2 530.5 15.8 225.6 4.3 1,163.9 11.0 4,456.0 16.6

Vocational/ 235.0 3.1 323.4 9.7 2,839.7 53.8 2,064.4 19.5 5,462.5 20.4Technical

Educational 1,058.0 13.9 1,186.3 35.4 447.0 8.5 4,228.8 40.0 6,920.1 25.8
Administration

Total 7,629.0 100.0 3,349.0 100.0 5~279.5 100.0 10,574.1 100.0 ~6,831.6 100.0~-i0.
N
W

* Primary includes CamLlnity Schools aoo Primary Schools ooly
Secondary incllKles srcs aoo ~ltUateral High Schools only
Tertiary incltdes University of Liberia (<n\F, TIC, URJ), KRlTI, aid 2RITI
Voc/Tech inclldes ITI, l.SVl'C, 'l\.Jbnan High, MVfC, AITB, caDrC, am Adult Education
?d/Adnin includes All KE lklits and Divisions and LIllA, MPFA, WAre

'=
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Appendix B. Ministty of Education Textbc:x:lk Policy Notice
(New Liberian, February 8, 1985)

. . ..

Ministry Of Education
Monrovia, Liberia. '

AN'NOUNCEMENT
.

It has been brought to the attent ion of
the Ministry of Educat~on that some schools
are not using the prescribed textbooks of
the Ministry as the main texts. Instead they
use other books for . the! r ilia ln texts and
the ministry prescribed ones as supple
mentary.

The minlstry will not condone schools
using othertexts as their main! texts and the
prescribed texts by the minlstry as supple
_ntary.

These prescribed books are currently
available at the ministry's bookstore, Broad
Street. Monrovia. Any school found not
using tbe prescri.bed text,?ooKS as its ..in
text viii be penalized accordingly.

Silned~

aa,.ond B. Jallab
DEPUTY MINISTER FOR INSTRUCTlON

ft.pproved:
~~il:l

.,' .~-~.
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WB

ExhIbit A. Developnent Foci of \tk)rld Bark Project Invesbnents
(in 1972 Real US$ thousands)

'lUI'ALWB4WB3WB2WBlr.Devel .....--- -- -- -
I

$ % $ % $ % $ % $ %

Facilities 5,599.4 73.4 2,136.9 63.8 3,976.5 75.3 4,774.5 45.2 16,487.3 61.4Developrent .
Program 1,994.6 26.1 903.7 27.0 769.7 14.6 3,925.6 37.1 7,593.6 28.3DeveIoprent

Staff 35.0 .5 308.3 9.2 533.4 10.1 1,874.0 17.7 ' 2,750.7 10.3Developnent

Total 7,629.0 100.0 3,348.9 100.0 . 5,279.6 100.0 10,574.1 100.0 26,831.6 100.0

....
I

N
\It
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- WB-

Euubit C. Developnent Feci of ADB Project Investments
(in 1972 Real US$ thoUS8r1l:lS)

Development Focus ADB1 ADB2 1UrAL

$ % $ % $ %

Facilities 2,878.2 87~8 4,181.5 94.3 7,059.7 91~51)er\1e1.opnent

Program 83.1 2.5 80.6 1.8 163.7 2.1De;velopnem:

Staff 317.4 9.. 7 172.0 3.9 489.4 6.4
..- Developnent

Total 3,278.7 100.0 4,434.1 100.0 7,712.8 100.0 -

''lII

WB

Emibit D. Educational Subsector Foci of ADB Project Investments ..
(in 1972 Real US$ thousands)

Subsector Focus ADB1 ADB2 1UrAL
$ % $ % '$ %

Primary 2,818.0 87.8 3,375.0 76.1 6,253.2 81.1

Secondary

Tertiary 311.4 9.7 317.4 4.1

Vocational/
Technical

Educational 83.1 2.5 1,059.1 '23.9 1,142.2 14.8Administration

Total 3,278.7 100.0 4,434.1 100.0 7,712.8 100.0

1-26
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WB-
Appendix A. Irrp1icit Price Deflators for GNP

(in 1972 US$)

t-~.l.-..
. . .
" .

..

Year

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

Deflator

100.0
105.95
115.08
125.79
132.34
140.05
150.42
163.42
178.42
183.00
186.01

.:

Sources: Department of Ccmnerce," 1976, p. S
Department of Cannerce, 1983, p. 293
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COST ISSUES IN THE LIBERIAN

"IMPROVED EFFICIENCY OF LEARNINC" (IEL) PROJEC'!

Report No. 1

INTRODUCTION

Between November, 1981 and Ap:t'll, 1982 the IEL project underwent

three separate reviews by external examiners. Dr. Robert Jacobs of

Southern Illinois University produced a report entitled "Formative

Evaluation of the Improved Efficiency of Learning Project." This was

followed by "An Evaluation of the Improved Efficiency of Learning

Project," prepared by Dr. Grant Harrison of Brigham Young UDiversity

and Dr. Roben Morsan of nonda State University. These tv':) reports

cc~centrated upon the issues of materials development and project tmpl~

=entat~on Within the tEL schools and, althouah there is a siSUificaDt

difference in the tone of the two reports, both were suppo~tive of the

soals of IEL aDd the current strateaies for their achievement.

A third report, "Improved Efficiency of LaamiDg Project: M:l.d

Term Evaluation CO'.lIID1ttee Report," was prepared by a panel consisting

of Liberian goverument, USAID/Washington, and USAID/Lib..ria pe~sonnel.

This report was again supportive of Itt (including the proposed exten

sion of time and funds for the project). In addition to reviewing the

materials and implementation activities, the Evaluation Committee

concentrated upon the overall management of the project and future needs

for consultation and evaluation. The committee noted that the "project

now requires a more thorough and analytic study of both development and

recurrent costs" and recolIIIMnded that "a thorough cost stud)' be

conducted as soon as possible."
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A decision vas made to commission the present cost analysis project

in response to this recommendation. The project is to have five major

outcomes:

(1) The specification of a cost me~bodolosy to allow for

comparison of tEL costs both in their present context ~nd as they vill

be incurred during any planned implementation into additional schools;

(2) The collection, review, and analysis of existing reports

and cost data on tEL and non-IEL instructional and administrative costs;

(3) The identification and elaboration of tnternal and exter

nal efficiencies a. they exist in the present lEL system and &8 they

vould exist uDder implementation;

(4) The quantification of the cost-effectiveness of IEL

instruction relative to that of rwo alternative models of the traditional

Liberian primary school system; and

(S) The provision of esttmates of the cost effects of alter- .

native modes of .IEL disseDdnation and implementation Within the primary

school system.

This initial report of the cost analysis deals with th~ first two

of these outcomes. The present activity is not responsible for an

analysis of past, present, or future IEL project costs except as they

relate to the above outcomes.

The main product of this first report il to itemize the .st1mated

costs for IEL and non-IEL schools in five main areas: teachers'

salaries, materials costs, facilities and equipment costs, administra

tive and supervisory costs, and teacner training costs.

Because of the issue of textbook availability, alternative cost

estimates of non-lEt schools vill be made inclusive and exclusive of

textbook costs. (Estimates have been made that as few as three percent

of all primary school students possess textbooks.) The remaining three

parts of the cost-analysis project will involve:

(1) The opportunities for, and the cost effects of, potential

internal improvements in efficiency and external economies of Icale

within the IEl system;
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(2) An initial and provisional cost-effectiveness comparison

of lEL and non-IEL schools based on the aummative evaluation work

conducted by Dr. Klaus Galeia; and

(3) An analysis of the cost impacts of alternative dissemina

tion strategies.

Aa to this la.t activity, planning the actual design for implementation

of dia.emination will be the responsibility of Hinistry of Education and

IEL ataff. The role of the cost-analyais project in this effort will be

to provide estimates of the cost tmplications for the major alternative

strategies to be identified. For example, both training and production!

distribution costs are affected by the number of schools, their location,

the exist1ng quantity and quality of their teaching staff, equipment and

facl1ities, the phasing of dissemination by grade level, and related

characteristics.

The remainder of this report vlll discuss the framework for the

cost determination and analysis as well as preseDt the initial findings

on the costs of lEL versus non-lEL scbools in terms of ~~~s and level.

Before proceeding to the estimat.... themselves, it is important to

explain the economic concept of cnst analysis vhich is used in th~

evaluation of alternative cla.sroom methodologies.

THE ECONOMICS OF COS! ANALYSIS

•
Tw~ major t)~es of economic analysis are appropriate for the

present stage of lEL project activity. First, there is a need to compare

the potential cost-effectiveness of the IEL experimental system to the

conventional Liberian classroom methodology (consisting of teacher

lectures with or without support from textbooks and related instruc

tional materials). Second, the cost effects of a potential dissemination

of lEl to the conventional Liberian schools is an important issue should

the cost effectiveness results and other considerations of Liberian

educational policy justify such action. In this section, the rationale

H-S



for uae of a comparative cost analysis in both the co.t-effectiveness and

dissemination studies vill be presented.

The choice faced by the researcher/planner in all cost analysis is

between an analysis of total costs versus relative coats. In a tocal

coat format, it is necessary to conduct a study of the full unit costs

(per school or per student) for the following major components:

facilities, equipment, materials, instructional and supervisory personnel,

and requisite training. These costs would be estimated for both the

exper:1mtmtal instnlctional system and for the traditional system. Such

detail is necesaary, however, only if school equalization rather than

adaptation is the policy goal. Since the envisaged IEL project dissem

ination does not require that every school be made to approach some

identical design in terms of all of the maj or ruource components, it

is possible to use the compar~tive cost fo~t of analysis.

This is fortuitous since the Liberian pr1mary educational system

remains quite heterogenous .specially in terms of available facilities

and instructional quality. Also, there are serious methodological

limitations in the unit cost estimation (e.g., calculation of the

iDterest and depreciation values of facilities such as elementary

schools t for 1i--' ':h there are often no local alternative uses, 18 espe

cially problematical).

The marg1ual or comparative cost format of analysis emphasizes the

dfttermination of the change in costs for a conventional Liberian school

required to adapt. to the IEL technology. These costs may be estimated

in te~ of the initial budget costs of dissemination (an important

consideration for Ministry of Education budget planning) and in terms

of the effect of the new program on recurrent costs (an important

consideration given the present restrictions on the absorptive capacity

of the Liberian National Budget). The first of these estimates will

be emphasized in the subsequent report on cost-analysis issues for

dissemination of lEL and the second will be a major issue for the report

on thp. initial cost-effectiveness evaluation of IEL.

11-6
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The first requirement for the marginal cost analysis haa been to

study the IEL programmed teaching (PT) and programmed learning (PL)

.,stema to determine the requirements they vill make on school resources.

It 18 important to note at the outs.t that the IEL .y.tem as it exists

in the laboratory school setting i' not necessarily the appropriate

.adel for .stimating the instructional aystem'••tructure under the

eventual dissem1nation plan. The daily teacher .upport and instruction

provided by the IEL Instructional Supervisors, while nece.sary during

the experimental stage of materials development and testing, would repre

sent a prohibitive cost condition for tmmediate disaem1Dation. It is

planned that the new IEL experimental achools will operate vith a level

of supervision which approximates a more realistic assumption of

available supervisory resources.

One of the advantag.. of the marginal cost appro.ch is that it

can be adapted to a variety of di.semination designs. If it should be

decided that the dissemination plan vill include le.s than full utiliza

tion of any part of the experimental IEL design, this change can be

incorporated directly into the cost .nalysis. Similarly, for dissemina

tion cost planning. any combination of phased gr.d....l.vel or locational

(by size of place, counry, or oth.r leographical d.terminant) dissemina

tion ~lan can be coated directly from the .ffect of the p.rticular

design on existing .chool requirements.

The major cost components for L1berian primary education are the

following:

(1) Teacher salaries;

(2) Materials costs;

(3) Facilities and equipment costs;

(4) Administrative and supervisory costs; .nd·

(5) Teacher training costs.

Teacher· Salaries: An important benefit claimed for IEL in its

original planning documents was that the modularized curriculum approach

and related instructional technology would compensate for the inadequacy
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of preparation cf most primary Bchool teachers. Teachers with leaa

than • high school education are classified in Liberia as "unqualified"

and those with a high achool education or more, but without formal

teacher training, are cla••ified as "underqualified." To the extent

that the lEL system allows for the successful use of these teachers, it

will have no effect on the aalary requirements of dissemination schools.

However, it i8 important to remember that, because the lEL system

requires much more effort and time-on-taak than ia the expectation (or

at least the realized performance) of teachers in other primary schools,

the lEL teachers have expr~s.ed dis.atisfaction with their pay. In
dissemination it will be important to test the proposition that new lEl

teachers will be w1ll1Dg (or to discover what pr.oportion will be willing)

to adapt to the increased work demands of the lEL system without the

receipt of additional aalary payments. If they are not willing to do

ao, it may be neceSSAry to require salary supplements or increases.

This will become • factor in both' the cost-effectiveness and the

dissemination costs analysis.

A point underemphasized in much of the earlier project analysis 15

that an effect of the lEL approach will be not only to compensate for

the inadequacy of unqualified or underqual1fied teaebers, but also to

complement the skills of Liberia's cadre of truly qualified teachers

(who should not be ...umed to be identical to those who are certified

as "qualified"). The IEL modularized curriculum is designed to work

with minimally qualified teachers, but it should work even better where

teachers can combine administrative and pedagogical skills to employ

the curriculum materi2ls fully. If this supposition is correct, the

increased efficiency of qualified teachers is a potential cost-offset

within the evaluation of IEL dissemination coats •

Materials Costs: The single most dramatic effect of IEL instruc

tion is the change in the amount and type of instructional materials

used in the classroom. For the programmed teaching in Grades One and

Two, and the first semester of Grade Three, five main t)~es of

II-a
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educational DU.\terials vill be used: PT modules, resding booklets, l'eview

booklets, practice booklets, and aemester teats. For the prolrammed

learning .ystem used in th~ aecond a.mester of Grade Three and in Grades

Four to Six, the lEL materials cou.iat of PL modules, student guid•• ,

module te.t booklets, module test answer key., block and seme.ter t.st

booklets, and an arts and crafts lUDual.

Ubile these materials ~beol'etically may be Viewed a. l'eplacing the

use of textbooks, the fact i8 that, as va••tated earlier, very few

Liberian primary achool atudents are estimated to have access to text

books at the present time. The new L1be~1an-~orld Bank educational

loan includes funds for acquisition and distribution of "economical"

textbooks. The issue for the current cost malysis. is to establiah a

base-line cost agaiD.llt which tbe IEL material. can be contruted. The

approach to be used is to parallel the summative evaluation d.aign in

which atatus quo (SQ) achools are defined •• those with no textbooks

(and unqualified or underqualified teachers) and opttmal control (OC)

schools are defined as those in which both qualified teachers and text

boou exist. Thus, a two-level cost compari80n Vill exiat between the

:LEI. and SQ schools and the IEL Cld OC acbools. Obviously, there vill

be an increa.e in COgts from couveraion of the SQ achool. to the lEL

syatem, but the relative costl1DeSS of IEL to OC school~ will depend

on the cost. of IEL materials versus thoae of the requi~~d textbooks •

Although final esttm&tes vill likely be unavailable by the time the

cost-analysis project concludes in June, 1983, it will b~ important to

consider IEl costs versus both current and projected textbook expenses

(based on the World Bank reduced textbook cost activity).

Currently, however, mo.t primary schools are closer to the SQ than

to the or. end of the spectrum of resource availability. Thus, tbe

policy issue for Liberia is two-fold: whether to increase the use of

instructional materials in primary school classrooms and, if they are

to be increased, whether the IEL or the low-cost textbook alternative

is the most cost-effective. An important consideration in this regard

is whether the technolo~· for the production of lo~-cost ~extbooks can

11-9
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be adapted to an even less expensive production of IEL materials than

,is projected from the present production methods.

Facilities and Equipment Costs: The IEL instructional ayatem bs.

been designed to operate with a minimal requirement for facilities

modification or for additional eqUipment. The present IEL format

requires only a lockable room at the school. (This would normally be

for the pr:1ncipal's office where IEL materials would be stored when

not 10 use.) The required equipment is for ao 4' by 8' classroom black

board; eme group blackboard 2' by 4' for each 3-t0-7 students in PT aDd

one for each 4-t0-7 students in PL; one lap board 9~" by 12" by 36".

This box is designed to include all IEL materials required for a single

semester of PT for 60 students or of PL for 70 students. The storage

box aDd its IEL contents are collectively entitled a "semester package."

Theae equipment requirements vill represent an increase in resources

for most classrooms. ~le it is not unusual for achools to have some

form of rudimenta.ry blackboards ~ the requirements for group blackboards

and indiVidual lap boards will represent a =arginal increase 1n costs

from adoption of the IEL .,stem. S±milarly, the storage box is a new

piece of equipment for primary schools.

Administrative and Supervisory Costs: AD issue which remains to

be resolved during the experimental stage of IEL is that of the require

ment for administrative and supervisory assistance. These requirements

exist at three levels: the classroom, the school, and the school

system. At the classroom level, teachers ~~ll require some supervision

and assistance if they are to implement th2 IEl instructional program

properly. The lEl system is sufficiently complicated, and more impor

tantly, sufficiently different from the traditional instructional

system that the role of teacher supervision and assistance may prove

crucial. Such activities would be required most intensively in the

initial sta~es of implementation and could later be reduced or phased

out depending upon the rate at which teachers a~apt successfully to the

II-lO



new system. The policy question ultimately will be how much aupervi8ion

1& required, if any, and who .hould provide it? As to the latter, the

achool principal is one alternative vbile the Hinistry of Education

diatrict or regional peraonnel represent another.

At the achool level, an initial constraint on the uae of princi

pal. a. instructional superviaors for teachers will be that the

principals, being new to tEL, .y the.elv•• require aupervision

1Ditially to aee that the admini8trative and monitoring tasks required

of them under tEL are handled properly. Supervision and assiatance to

principals should repreaent shorter and lesr. time-extensive activities

of the tEL dissemination system.

Finally, at the system level, there will be a need to auperviae

the system of materials distribution, teacher training, and related

activ1ties which w1ll be an ongoing responsibility of the Ministry of

Education as any projected lEL disaemination plan materializea. Both

the construction of the dissemination system and its mdm1nistrativel

supervisory design~ be a joint responsibility of the tEL project

and the Ministry of Education.

For costs purposes, the issue of admiuistration and supervision

requirements is complex. If the supervisory personnel of the Ministry

of Education were already performing in a highly effective manner

(reflecting adequate tra1D1ng for their responsibilities and the avail

ability of resources sufficient to fulfill their responsibilities), then

there would be very little marginal cost related to conversion of schools

to the IEl system. However, the ~resent status is that both training

and resource availability have been insufficient to allow for the full

potential of the Liberian system of educational supervision to be

realized. In fact, one of the anticipated supplementary benefits of

IEL expansion is that it might provide a structure within Vhich the

supervisory system will itself be made more cost-effective.

For present purposes, the following compromise is proposed. For

the cost-effective analysis, estimates vi11 be made for In both
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inclu.ive and exclusive of increased supervi.ory coats. For di••em1na

tiort planning purpo•••• the co.t requirement. for supervi.ion will be

explicitly consider.d at each of the three levels of .yatem. school.

and cla••room.

Teacher Training Coats: The implementation plan presently

cDD8idered would require a three-to-four-week period of intensive

tatcher and principal traiD1Dg prior to the 1Dtroduct~.on to the concepts

of programmed teaching. programmed in.truction. and the use and admin

i.tration of modularized curriculum materials. The major cost components

of aDy teacher training program are: instructional fees. materials costs.

room and board expenses for trainees. and transportation charges.

Currently. ~o teacher training exercise. are being conducted

related to the IEL project. The IEL ~lementation Staff will offer a

Tra:1Ding 'Workshop in February, 1983 for all principals and t.achers

of Grades One through Six from the eleven experimental IEL .chools and

the five.IEt ~stem schools. Because the current plan calls for teachers

in tEl schools to ahare ~espoDsibilities for both PT and PL instruction.

the traiDiDg program will provide exposure to both systems for every

teacher trainee.

A second teacher training activity is planned for the principals

aDd teach,rs of the OC schools. The rationale for this is the de.ire

to structure the eventual comparison between lEt and OC schools 80 that

the OC schools represent the ''best cas." of what can be expected from

rural schools under th~ conventional curriculum methodology. The ac
teacher training will emphasize content and pedagogy based on the

current Ministry of Education curriculum.

Again. the definition of expenses which should be assigned to IEL

is problematical. The lEL teacher training expense obviously represents

a cost addition compared to the alternative of no change in the present

Liberian system. If one structures the comparison as being between lEl

with teacher training and ac with teacher training the issue is reduced
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to which teacher tra1J.ting format is more expensive (with the major

re.idual differential being the relat1v.. effectiveness of the two systems

.....~ured by student performance). For the present, the procedure u••d

shall be to iDdicate th~ level of required teacher training costs for

each of the three types of schools within the summative evaluation: I~,

SQ, and OC. The fiDal dec1aion as to the proper structure for compar

i8cm of the three school types vill have to be ude by tbe Hintatry of

Education based upon their tea~her training plans, with or without the

vide-scale implementation of IEL.

The IEL cost-effectiveness analysis, to be discussed in Report

No. 3 of the co~t-analysis project, will include teacher tra1ning costs

only for IEL achools because 1983 1& the first year in which the OC

schools v1ll receive in-service teacher training. Bowever, it will be

stres.ed 'fI1th1n the cost-effectiven..s report that 1£ lEI. can be shown

to be equally or more effective, while requiring lea. total pre- and

:In-service teacher training, then this by itself represents a signifi

cant co.: offset iD favor of the IEL progrm.·

In this section an attempt has been made to explain the rationale

for use of a marg1Dal cost approach to the analy.i' of the lEI. program.

In addition, the major cost components of the progT_ have been

discussed 1D terms of the structure of tbe proposed compariaoDS to be

made. In the aub.equent aectiaD attention v1l1 turn to the derivation

of actual cost eatimate. for each of the IEL coat components.

COST ESTIMATES FOR IEl

In thia section an attempt vill be made, based upon the current

design and plans for IEL, to derive cost estimate. for tmplementing the

IEl. curriculum tDethodolo;'Y in nOD-lEI. schools. Because IEL remains in

a developmental stage, these cost esttmat~s, while they vill r~present

the best available data, are preli~ary estimates only. This is
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.specially true for conce~ auch as auperviaory costs and teacher

training coats vhere final design iasues remain to be resolved.

Nevertbele•• , theae eat1matft8 can aerve two u.eful purpose••

Firat, theae ••timates can be combined with the initial .atimate.

of effact1vene.. to give a preliminary understanding of how well the

IEL ayatem compares with conventional primary achool.. All noted else

where, both the coat and .ffectivene•• measure. are provisional (and

neither w1ll be derived without certain a••umptioDa concemiDg defini

tion and measuremeut) ADd should not be expected to measure project

"success" or "failure." Rather, the estimates aerve as an advance

indicator of what the final summative results might be and vill help

clarify acme of the debate over the proper structure of the fiDal summa

tive evaluation.

The aecond and p08sibly more importaDt benefit of the cost-analysis

exercise is to alert the lEL ataff to areas of the IEL project wh~re

significant coat problems may occur in the implementation atage. This

information will allow for recouaideration of these ~pects of the lEL

system to assure that internal efficiencies have been maximized aDd

will allow for mod1ficatiOD of implementation plans, if and when

nec•••ary, to adapt to these cost co~ideratioD8.

Each of the ~o.t components d1aC\. \led .arlier v1l1 be reviewed in

turn. Because of the centrality of the materials component of IEL,

the greatest emphasis vill be on that topic. This section will conclude

with a summary of the cost estimates and the inferences which may be

drawn from them.

TEACHER SALARIES

!he base salary for all primary teachers (regardless of qu~lifica

tions) is $260 per month. Because of the recent announcement of an

austerity reduction of 16~ percent in all government employees' salaries,

primar)' school teachers will now be earning approximately $215 per month.
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Although the IEL program is designed to allow f~r the use of les.

qualified teachers. the fact that no pay differential ~xi.t. by

qualification lev~l vlll ..an that DO immediate cost ••ving can be

cla:t.r.d for tEL. Howaver, this vould change if tht: Ministry of

Educat!on'. '~ndbook of Polici.. and Procedures for Certification of

Educational Per.onnel" (Karch 1, 1982) were adopted as official lovern

..nt policy. In addition to establishing criteria for certificstion,

this document propose. a revi.ed ulary schedule within, yhich • Grade

e teacher (high .chool graduate plua 18 hours of teacher training)

~uld receive $300 per month. Aa the Grade C certificate holder is

the most l1k~ly form of qualified prtmary school teacher. the difference

between the $260 per month for aD unqualified teacher snd the $300 per

month for a qualified primary school teacher represent. a potential

cost .aving.

However, the ult:laate goal of tbe H1ni.stry of Education 18 to

upgrade all teachers. This process ~ severely cODatra1Ded by the

financial and tra~ug resources of the country, tbe scale of the task,

and the t1me by vh1ch such. prograz would bave to be tnstituted~ The·

m system allows potentially (1f it. achievement loals are realized)

for the transition to a fully-qualified teaching corps to be accom

pli.hed in the 100& run without requiring a cont1Dued .hort-run

sacrifice 1D student leam1Dg.

An additional economizing function of the IEL system i. it.

ability to increase the opttmum student-teacher ratio. If the results

of the evaluation of the experimental phaae of IEL development indicate

that PT teachers can indeed work effectively With sixty students and

PL teachers With seventy.students. this will allow for significantly

low t.a~her costs per student. For example. for a teacher receiving an

annual salary of 5260 (for an unqualified teacher) or 5300 (for a

qualified teacher). the monthly per-s~ud.nt costs for a teacher are a.

follows for different cla•• sizes.
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Unqualified f,)ualified
f.;.la•• Size Teacher Teacher

10 $26.00 $30.00
20 13.00 IS.00
30 8.67 10.00
40 6.50 7.50
SO S.20 6.00
60 4.33 S.OO
70 3.71 4.29

Within the primary achoolsas they exist today, these savings will

not be realized because the introduction of the IEL system of instruc

tion vill not, by itaelf, lead to a change in student-teacher ratioc.

Over t1me, however, adjustments can be made in per-student coata

because the IEL system ~l Dot require the aame rate of replaceme~t

for teachers lost through attrition and IEL will permit teacher

reassignment for the staffing of new primary schools. Given the projec~

tions of a cODtinuing increase in the primary school age cohort and of

the probability of increasing primary .chool attendance, the capacity

all~d by the IEL system for a higher student-teacher ratio (with the

expectation of no aacrifice, and perhaps even a sain, in learning ratea)

is • major long-term benefit to be derived from vide-scale implementation.'

MATERIALS COSTS

iable One represents a summary of the materials requirements for

ItL introduction into a primaT)' 'school. The numbers represent the

contents of a "semester package." This packalte contains adequate

supplies for up to 60 PT students and up to 70 PL atudents. Becaus. of

the shift from the PT to PL format in the middle of Grade Three, the

first (I) and second (II) semester fiGures represent a change in both
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quantity and type of materials used. Grades Four, Five, and Six use

the same number of modules, etc. each semester so the numbers for these

grades are presented collectively.

The following presents a brief definition of each type of instruc-

tional material used in the lEL system:

(1) PT module - used 801ely by the teacher for instruction.

(2) PL module - used by students for peer group and home study.

(3) Reading booklets - cover all subjectsi are used only

during some PT direct instruction lessons.

(4) Practice booklets - used by .mall groups (3-to-7 students)

folloving direct instruction.

(5) PI aemester test booklet - used solely by the teacheri

includes instructions and scoriDg key.

(6) Student guides - provides instruction for students in

appropriate behaviors for studying in peer aroupa.

(7) Module test booklet - used daily to test students on

content of previous day's module lesson.

(S) ·Module test answer keys - for use by the teacher.

(9) Pl block and semester test booklet - similar to PT

semester test booklet, but includes teat for block periods (first two

siX-week periods in each aemester).

(10) Arts and crafts manual - us.d by teacher as basis for

direct instruction of students.

The term "originals" in Table One refers to the number of separate

and individual items of 'each type. For example, in Grade One, there

are twenty separate modules on different topics. The term "copies"

refers to ho~ many duplicates of each original are required for a

semester package.

The number of copies varies depending upon the manner in which a

particular type of material is used. PT modules are used only by the

teacher and so only one copy of each is u.ed. Review booklets are used

by students in direct instruction groups (ideally not exceeding fifteen
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.tudents per group). Thus fifteen copies are required to assure each

child an individual booklet.

Obviously, the most dramatic characteristic i. the number of

original documents required. These vary from thirty-nin~ per ••mester

in Grade One to .eventy-four per .emester in Grades Four, Five, and

Six. The total number of originals required for all grade. is 705 and,

taking into account the multiple copies required of certain items, the

total materials set exceeds 4,000 individual piece. of instructional

material. These numbers have tvo important implications. First, they

point to the need for improved classroom administration; this point

has been carefully studied by the lEL staff and has led to consolidation

of ~terials and to the formulation of the semester package concept.

Second, these numbers are indicative of one of the 1mportant limitations

on the exploitation of major economies of scale in printing. Since it

normally requires a press run of 10,000 to 20,000 copies to achieve

substantial .avings from the printing process, the large number of

originals but relatively small quantities of copies required for IEL
. .

vork counter to the normal economies of scale that exist for traditional

instructional materials (such as textbooks, for example). This issue

will be dealt with in more detail in Report No.2.

Table One conclude. with a calculation of the total number of pages

required in a semester package for each item. of instructional material •

These amounts are summarized in Table Tvo, vhich presents an initial

estimate of the cost of production of a semester package for each grade

level, With a separate estimate for tvo semesters of Grade Three.
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TABLE TWO

INITIAL MATERIALS COSTS FOR lEL DISSEMINATION

Grade Level

TotD1
Pages in
Semester
Package

Number of
Semesters Subtotal

Cost
per
Page 'Total

Grade One 7,445 2 14,890 S.03 $ 446.70
Grade '.IVo 8,045 2 16,090 .03 482.70
Grade Three (I) 8,645 1 8,645 .03 259.35
Grade Three (II) 9,386 1 9,386 .03 281.58
Grades Four, Five, 11 ,166 6 66,996 .03 2,009.88 ~-

and Six

Toeal 44,687 116,007 $3,480.21

·Using the IEL est±mate of S.03* per page as the total cost of

paper, reproduction, and binding, the last column of Table Two presents

the toeal cost of IEL materials for the grade levels as presented. The

cost increases from $446.70 for a semeatar package for Grade One to

$669.96 for each of Grades Four to Six. The total initial cost of

providing a set of semester packages (one semester package per semester

per grade) to an elementary school is $3,480.21.

Two major considerations must be introduced before this last figure

can be compared meaningfully to the textbook alternative currently avail

able in Liberia. The annual recurrent cost of IEl materials will depend

upon the number of years a set of original materials may .be used and on

the number of students served by each set. Table Three presents two

estimates for the annual costs of IEl materials based upon two sets of

assumptions ~oncerning the rate of replacement of IEL materials.

*nle appropriate rate to be chargee for IEl production ~ill be
analyzed in detail in Report No.2.
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Based upon an examination of the frequency of use, the quality of

materials* , and the probability of 108s, the tEL project team has

estimated a life of f1v.e years for all materials except PT modules,

vhich are expected to need replacement every two years. Because of

the nature of materials maintenance in rural schools and the initial

familiarity of students and teachers with such ~terials, the five-year

estimate may be unduly optimistic. This is especially the ca.e for

items such as PT review booklets which leave the classroom and are thus

subject to less control and a higher incidence of lo.s~

To examine the significance of the assumption about material life,

a more conservative set of figures is also used in Table Three to test

the sensitivity of the dollar estimates to a variation in realized

length of material use from that anticipated by t.be IEL staff. The

replacement rate for PI modules has been increased by ten percent from

the original assumed life of two years (the revised estimate is indi

cated in the table as "2*"). The assumed life of materials has been

reduced from five to four years.

The annual cost estimates vary from $~18.14 for Grade One to

$133.99 for each of Grades Four to SiT. for the IEL assumptions and from

$140.48 to S167.49 for the alternative assumptions. The total annual

cost of using IEL materials in a primary scbool vitb one class at each

grade would be $768.04 for the IEL estimate and S942.07 for the

alternative estimate.

As noted earlier, the IEL system is designed to operate vith a

class size of sixty students for PT and seventy for PL. Because of

the requirements for individual and group use, the semester packages

represent the minimum level of materials for any class size up to these

optimal sizes. While sizes slightly in excess of sixty for PT or seventy

for PL can be accommodated, the rigidity of the material requirements

leads to a "step-function" in terms of the average cost (cost per

student) of IEL materials. This means that a two-semester package for

Grade One purchased at the IEL annual cost figure of S118.14 would

*All IEL materials are to be of 20-lb. paper with cardstock covers
and are stapled.

11-22



. ;

. i

~.

decline in average COBt up to the sixtieth .tudent and would then

suddenly increaae again as a .ecend full aet is required. Table Four

presents the average cost figures per grade level for different

quantities nf student5 in a hypothetical achool.

The lowest average co.t fi~ures occur at multiples of sixty for

PT and of seventy for PL claa.... It is important to remember, there

fore, that theae amounts are the minimum, not the average or anticipated

values of per-student costs. As achools increase in size with multiple

clasBrooms of IEL instruction, the per-student cost will rise with the

addition of each new semester package, but then begin to decline again

until a new multiple of the optimum class size is reached.

In economic terminology, there are positive scale effects (reduc

tions in average cost a. number of students increases) for the use of

a Single .emester package. There are negative .cale effects for intro

duction of an additional semester package and then a re-establishment

of positive scale effects until the multiple of the optimum size is

reached once again. The relevance of ·this is in the considera~ion of

the probable class size of the schools to ~ich I~ vill be dissemina~ed.

The reality of the Liberian primary .chool sy.tem is that there is a

great variation in class size vith enrollmct. in the upper primary

grades often beiDg vell below the IEl optimum. This will be the case

esp~cially in the rural primary schools which ar~ the focus of the lEL

project. While it may be possible to take advantage of the positive

scale effects at the first-or second-grade level, the rate of attrition

is such that the smallest class sizes are always at the higher grades.

School consolidation is not an alternative except in the cities

and larger towns, and even there the expense and availability of trans

portation often represents a prohibitive restraint on this alternative.

Multi-grade teaching, while a means of lowering average teacher CORts,

has no effect on average materials cost. In fact, the conditions which

force multi-level teaching in the present system (small numbers of

students at each grade level) will represent the source of a significant

cost-increasing effect for average material expense.
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TABLE FOUR
rER STIlbENT COSTS OF IEL MATERIALS

by Crade an& by Class Size

.. I. " I~I '" "I .

AAnnllal coat of pair of Aemester packages required for one year except for Crade Three ~here

e~ch se_ester pnckar.e fa considered separately.

l I I I I ! I I • I n ., I ~ • I • I • I



,
'.

,"

This topic vi1l be discussed agair. in the cost-effectiveness

analysis and 'in the cost formulation ior the dis.emination planning.

The topic of immediate importance is an est~te of the comparable

costs of te~tbook materials. In a report prepared in March, 1981,

Hr. Mark S. Carroll provided the following esttmate of per-8tudent

textbook costs by grade:

Grade One

Grade Two

Grade Three

Grade Four

Grade Five

Grade Six

S28.15

32.65

32.20

28.25

34.95

27.05

These figures are basea upon the provision of the Ministry of

Education recommended ~extbooka at each level (~here are seven of these

for each of Grades One to Three and five for each of Grades Four to

Six). The costs are based on the' retail prices at the Goverument

Bookstore.

The Four~h Education hoj ect materials component bas as its goal

the achievement of significant reductions in textbook coat. Originally,

there vere plans to do this through increased printing of material. in

Liberia, but the thrust of the materials projec~ ha. shifted toward

capturing the economies of scale available from bulk purchases of text

books. In Table Five, a comparison has been made, by grade level, of

the per-student costs at class sizes of tventy. forty. and sixty

students of IEl materials, textbooks at current prices (A), t~xtbooks

at the reduced price (fif~' percent of current charges) vhich is the

goal of the educational materials project (B), and reduced priced text

books used on a shared basis of one textbook to every two children (C).

The numbers in Table Five indicate the dramatic effect which class

sizes have on the relative costs of the different types of instructional
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material. It i8 obvious that the alternative of a traditionally priced

textbook for every child i8 by far the moat expenmive; this i8 true for

any cla88 size above twenty. For smaller clasaes (those with 10-12

students or le••) , the textbook altemative "A" lIIIIy have some CCimpara

tive advantage. However, both of the other tp-xtbook alternatives

presented in Table Five are less expensive than i5 the IEL curric~lum

for the class sizes up to approximately twenty-five to thirty students.

Beyond that size only the reduced-cost textbooks shared by students

remains le8s expensive. Finally, at the sixty to seventy class size,

the IEL alternative becomes less expensive than any of the three

versions of the textbook alternative.

In reviewing Table Five it should be remembered that, while the

textbook costs are subject to little variability except among the three

alternatives, the IEL figures used are highly sensitive to the earlier

assumptions concerning marginal production costs and materials life.

If marginal printing c08ts should vary from 3 ceDt~ a page Dr the

replacement rate from the two- and five-year cycles estimated by IEL

staff, the costs of IEL materials could vary considerably. One task

for the IEL project over the implementation planning period is to

verify or, if necessary, refine these estimates ao that they may be

used with greater confidence.

The discussion to this point has dealt largely with an abstract

analysis of IEL comparative costs. There is • need DOW to consider

lEt tmplementation and its effect on costs in terms of the realities

of the Liberian primary education system.

Prmatj' school enrollment in 1983 is expected to total 105,265

of which an estimated 70,528 will be in government schools. There will

be approximately 2,275 primary school teachers in these government

primary schools, assumins a mainttinance of the 31:1 student-teacher

ratio which has prevailed in recent years. Historically, statistics

have indicated that onlv 31 percent of all Liberian teachers are. -
qUalified; however, the qualified teachers tend to be concentrated in
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TABLE fIVE

IlELATIVE PER-SnJDENT COSTS OF INSTRUCTIONAL MATERIALS

IEL veraus Textbook Requirements
by Grede Level and Cla.. Size

Number of Students in Cla8s
Grade Level

lnatructioaal Material 20 40 60

GRADE ONE
lEI. $ 5.91 $ 2.95 $ 1.97
Textbook (A) 9.38 9.38 9.38
Textbook (B) 4.69 4.69 4.69
Textbook (C) 2.35 2.35 2.35

GRADE NO
IEL 6.27 3.13 2.09
Textbook (A) 10.88. 10.88 10.88
Textbook (B) 5.44 5.44 5.44

~

Textbook (C) 2.72 2.72 2.72

GRADE THREE
lEI. 6.11 3.07 2.04
Textbook (A) 10.73 10.73 10.73
Textbook (B) S.37 5.37 5.37

~ Textbook (C) 2.68 2.68 2.68

CRAllE: FOUll
lEI. 6.70 3.35 2.23
T£xtbook (A) 9.42 9.42 9.42
Textbook (B) 4.71 4.71 4.71.- Textbook (C) 2.36 2.36. 2.36-

~

GRADE: FIVE:
lEl 6.70 3.35 2.23
Textbook (A) 11.65 11.65 11.65
Textbook US) 5.83 5.83 5.83- Textbook (C) 2.91 2.91 2.91

GRADE: SIX
In 6.70 3.35 2.23
Textbook (A) 9.02 9.02 9.02
Textbook (B) 4.51 4.51 4.51
Textbook (C) 2.26 2.26 2.26
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the high school programs 80 that current estimates of the percent of

unqualified teachers at the primary level are as high as 80 to 85

percent.

The most detailed data on the Liberian educational system comes

from the National Education Survey of 1978. The stability of the

Liberian educational structure in recent y.ars allows use of certain

proportions from these data with s degree of con!idence. Of importance

to the lEL context is the fact that the 748 government elementary

achools in the survey ~eported a total enrollment of 85,475 students

for an average anrollment per Achool of 114 .tudents. Since all but

a small number of these schools had a fu~l six-year cycle of primary

classes, this indicates an e_timated aver'Je class size only slightly

in excess of 19 students. This is ~.ll be'?W the class sizes ~hicb the

earlier discussion revealed to be optimal for lELmaterials use. When

one considers the fact that these figures i~clude the bimodal national

pattern of large primary schools in urban areas and e~tremely saall

prtmary schools tn rural areas, the issue of the fit of the tEL cost

pat~ern to the reality of school and ~lass size becomes even more

important.

In Bong County, the initial site of the lEL experiment, the survey

reveals even more useful 1nfo~tion concerning ttle pattern of class

sizes to vhi~h lEL will have to be adapted. Table Six depicts the

distribution of class ~i:es by grade for the 42 government elementary

ochools in Bong County (four of the schools had no Grade Six class but

all others reported data for all six grades of the elementary school

cycle).

The data in Table Six present a ver:" dramatic picture of the rate

of attrition in the Liberian prim3ry school system accentuated by the

higher rates characteristic of a more rural county such as Bong. There

is a dramatic decline beeween the size distr~bution of first-and second

year clas~es and a continuing significant decline from grade to grade

thereafter. The 1978 survey data's continued relevance is supportEc
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by the 1982 educational .tatistics for the national enrollment pattern

in government school.:

Crade One 29,067

Crade Two 21,144

Crade Three 17,710

Grade Four 14,383
~~...

Crade Five 12,060 l '''.~,;.,,,ri .',
lor:,

Crade Six 9,665
Il

Accepting a cla.s size of sixty as the optimum for both PT and PL

and ignoring the Grade One cla••es which exceed this, 81 percent of all

Cr.de One cla••es .hown in Table Six are below this opttmum .iz.. For

Cr.de Two the propnrtion b.low the optimum reaches 93 percent .nd all

cl..... of .U oth.r grad.. .re .maller than the IEL optimum level.

Remembering that • clas. .ize of thiTty .tudents repr••ented an tmpor

tant transitioll po~nt for the lEl mateTi.ls-textbook c~ari8on

presented earlier, it is u.eful to ••e the proportions of classes which'

fall .bove and below that thr.shold.

For Bong County, forty percent or more of the Gr.de One and Gr.de

Two cl..... are .bove this m1Dimum size. Howev.r, from Gr.d. Three

onward, the distribution .hift. signific.ntly tov.r~ more small cl•••••

•• indic.ted by the av.r.ge class .izes of 22.4, 19.0, 15.6, .nd 1S.1.

The conclusion which must be drawn is that, at least. for a rural county

such as Bong, the IEL scale effects viil not be realized in ~ost class

rooms and will have a marked cost advantage only in the earliest grades.

Such a situation has ver,.- important implicatious for the analysis of

IEL cost-effectiveness by grade level .nd should also be a factor in

planning the dissemination. An example of the latter implication is

th.t the priority for disse:ination of lEl mat£rials, in a c••e where

only partial dissemin.tion is affordable o~ where a phased d1ss~n.tion

is preferred, would be to start in those grades where the greatest cost
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TABLE SIX

DISTRIBUTION OF CLASS SIZES, BY GRADE

BONG COUNTY, 1979

.Ii. " , I

,.
,i.ij

~

Z of %of
Average Chsses Classes

11- 21- 31- 41- 51- 61- 16- 101- Enroll- Below Below
Grade "evel 0-10 20 ]0 40 50 60 75 100 125 125+ ent 60 Stud. 30 Stud.
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advantages exist for lEL materials. An analysis, similar to that done

bere for Bong County, should be done for each of the counties of

Liberia a& well as a separate one for the Monrovia Consolidated School

System.

To what extent do these figures relate to the ultimate benefits of

extending IEL t~ conventional primary school.? Th1~ queation cannot

be answered definitively based on the above data because the benefits

of IEL have never been stated as primarily of a cOlt-saving nature.

Although auch cost-savings may exist (for opti~l size clas.es and

from long-run readjusements in the student-teacher ratio), the major

cost-offsets are of two types: learning enhancement and improved

efficiency in the use of existing resources.

The improved achievement of children under lEL instruction, as

anticipated by the lEL project, would repreaent a major increase in

the effective use of the resources already being invested in primary

e~ucation. A &ec~nd effect of lEL could be a better utilization of

staff andfacllities at .econd~ry achools as better prepared atudents

graduate from primary achool programs.· F1Dally, it should be reco&

nized that the IEL program, if successful,.vill create enrollment

patterns in the future which are more c~APlamentary to the comparative

cost advantages of IEL materials. Fer example, improved learning in

earlier grades should increase retention and reduce grade repetition

~th t~~ result. that class sizes at the h~gher grades ~l increaae

and thus approximate more closely the optimal class sizes where IEL

materials costs compare most favorably with those of the textbook

alternatives.

A final issue is the aggregate cost of lEl materials for initial

distribution and in annual recurrent costs. Using the Bong County data

as apprOXimations of a national average, it is possible to estimate the

*A possible negative effect could occur if IEL or any ~ther improve
ment in prtmary education should accelerate social demand for
seconda~J education beyond the level which the government can
afford and what the demand of the labor market can justify.
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cost of IEL materials distribution to all government elementary achoo1s

baaed upon the 1982 enrollment atatistics. This is an extremely con.erva

tive assumption of the national distribution pattern, but helps offset

the possibly optiDdstic a.sumptions made earlier about marginal printing

COlts and material life, as well as the effect of the skewness of the

enrollment pattern toward .ma11er class sizes. Table Seven pre.ents

the results of these calculations.

A cost per student of IEL Daterials is derived from the cost data

originally presented in Table Three, divided by the average class sizes

given in Table Six. The result is multiplied by the total enrollment

at each grede level to give a total IEL materials cost for each grade

level. The sum of these amounts for original publication cost and for

annual recurrent cost (under the lEL assumptions of material life) are

$2,561,500 and $565,063 respectively. These are marginal costs only.

They do not include the cost of any distribution expense and they are

exclusive of anyon-going revision/adaptioD wcrk in terms of the

materials' 8ubject matter.

Similar calculations can be made for the annual recurrent costs of

the three textbook options discussed earlier. The figures, as shown

in Table Eight, are $1,057,838, $528,919, and $264,460. The most

important implication to be drawn from Table Eight i., however, the

pattern of relative advantage for the IEL material. Using the data

as adjusted for the realities of the class size dist~bution and the

current enrollment levels, the IEl materials are seen to have an advan

tage at earlier grades, but to lose their comparative advantage

(especially relative to the low-cost textbook/multi-use alternatives)

at the higher grades.

Another reality of the Liberian con,ext which has not been discussed

adequately to this point is the absorptive capacity of the Ministry of

Education for any new recurrent costs. Both the textbook and lEL alter

natives represent an increase from a current base of materials cost

which is close to zero in many schools. The recent USAID/Government
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TABU: SEVEN

lEI. MATERIALS COST, ORtelNAI~ AND ANNUAL RECURRENT

AdJuRted for Class Size and Total Enrollments, 1982

2 3 4 5 6 7 8
Ol'1ginal Total Annual Total

Average Cofit per Original Cost per Annual
Orf~fnnJ Class Student Cost Annu81 Student Cost

Grnde I.evel Cm;t She (I • 2) Enrollllent (3 x 4) Cost (6 • 2) (7 x 4)

CRADE ONE $446.70 44.7 $ 9.99 29,067 $ 290,379 $118.14 $2.64 $ 76,737

GRADE TWO 4R2.70 26.8 18.00 21,144 380,592 125.34 4.68 98,954

t-i GRAnF. TIIRF.E (J) 259.15 66.27....
•• 22.4 24.15 17,710 427,697 5.47 96,874
tA'w GRAnF. TIIRF.V. (11) 281.58 56.32

GRADE FOUR 669.96 19.0 35.26 14,]88 501,145 1l].99 1.05 101,400

GRAnE FIVE 669.96 15.6 42.95 12,060 517,911 1l3.99 8.59 103,595

GRAnE SIX 669.96 15.1 44.17 9,865 431,710 1]3.99 8.81 87,503

TOTAl. $2,561,500 $565,063
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TAOtE EIGIIT

1f:1. VF.RSUS TF.XTROOK HATF.RTAI. COSTS, RY GRAIlE LEVEL

Ad.lllAted for ClnR9 Size and Total Enrollments, 1982

Original Cost" Recurrent CostA
Tolnl TEXTROOK TEXTROOK TF.XTOOOK Annual TEXTBOOK TEXTBOOK TEXTOooK

Grnde I.evel IF.1. "A" "0" "c" TEL "A" "0" "c"

GRAOF. ONF. $ 290,J19 $ 818,236 $ 409,118 $204,559 $ 76,737 $ 272,745 $1J6,373 $ 68 J 186

GRAm: TWO 380,592 690,352 345,176 172 ,588 98,954 230,117 115,059 57,529

GRAIJF. TURt:F: 421,691 570,262 285,Ill 142,566 96,814 190,081 95,044 41,522
H
H GRAn..: FOUR 507,145 406,320 203,160 101,580 101,400 135,440 61,720 33,860I".
~

GRAnt: FIVE 517,977 421,491 210,149 105,314 103,595 140,499 70,250 35,123

GRAOF. SIX 437,110 266,848 133,424 66,112 87,503 88,949 44,475 22,237

TOTAl. $2,561,500 $3,173,515 $1,586,158 $193,319 $565,063 $1,051,838 $528,919 $264,460

HOTF.: Textbook Alternntlve9 "A" - Current Ministry of Education Bookstore prices.
"0" - Half-price textbook goal of World Oank Loan project.
"c" - "0" '11th added assumption of one book for every two students.

ASums ~ay not eqlml totals b~cnuge of roundfng.
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of Liberia educational sector assessment stressed the need for extreme

caution in terms of assumptions concerning Liberian capacity to absorb

incremental project costs. The Fourth Education Project educational

materials component will be testing the idea of parentally-financed

textbooks during the next year. ~ether such marketing of educational

materials vill vork remains to be seen, but it is an attractive alter

native and is being considered for IEL as vell. Hovever, the IEL system

imposes an additional marketing disadvantage in that parents, rather

than buying a book, vill be asked to pay an instructional materials fee

because of the multi-year use of materials. School fees are an

extremely sensitive issue in Liberia and the initial introduction of

the materials fee undoubtedly will face 80me "consumer resistAnce."

As has been indicated throughout this .ection, the materials cost

component of IEL, vhile not representing the sole tmpact of IEL on

educational costs, is certainly the major iasue in considering its

potential cos~ effectiveness. The data presented here have indicated

that the IEL system is designed to minimize per-student costs at

fairly large class sizes. :Because class sizes in Liberian primary .

schools tend to approximate these optimal dimensions only at the lower

grades, the cost-advautage of IEL materials declines as the grade

level inaeases. While these 1n1tial results are provisional and v1ll

be expanded upon in future reports, three key questions can be identi

fied. First, vi~l the cost of materials - lEL materials or textbooks 

be sufficiently effective .in terms.of student learning to justify their

coses? Second, even if effeceive, should IEl be disseminated only (or

at first) to those schools and/or grade levels vhere an obvious cost

advantage exists? And third, can thA. IEL system be restructured to

allow for greater cost flexibility (without an offsetting decline in

learning effectiveness) so that in those schools and/or classes vbere

total enrollment is low. the IEL system can still be instituted in a

comparatively inexpensive manner?
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FACUlTIES AND EQUIPMENT COSTS

As Doted earlier, the only facilities and equipment items which

will repreaent a marginal cost of the lEL program over the conventional

primary syatem of instruction are the "semester package" box, the group

blackboard, and the individual lap boards. The expenses for a lockable

room and for the claas blackboard are not aa.igned to lEL under the

asaumption that theae or equivalent facilities already exist in moat

achools. The unit costs of theae items are $26.50 for the "semester

package" box (based on a contract with the LOle for an initial order

of 250); $3.44 for the group blackboard at current prices; and $.20 per

lap board (baaed on 40 lap boards cut from a $7.50 plank plus an addi

tional charge for labor and equipment).

To .stimate the quantity required one must consider the ratios of

item use to student numbers. The "semester package" box is used at a

ra~e of one per class per aemester for any student number between 1 and

60 or 70 (d~pendi'ng on P'1' or PL level). One group blackboard is used

in each PT and PL class,for at most every 7 students. One lap board.

is required for each student in each class. Using the Bong County

distribution of class size once again, the following quantities may

be derived as the required number of each item at each grade in aD

average ,chool:

"Semester Group Lap
Gracie Package" Boxes Blackboards Boards

One 2 7 45
Two 2 4 27
Three 2 i" 23
Four 2 3 19
Five ':' 3 16
Si~ .2 3 15

II-36

-'"



....

Multiplying ehe quantities of .ach item by its original cost gives the

following distribution of costa by grade level:

Assuming a five-year life for these items and using the earlier

enrollmeDe figures for ehe calculation of a per-studene cose for each

grade, the follov1Dg original and annual recurrent cost of th..e

maeerials can be derived:

Annual
Original Recurrent Total Total
Cost Per Cost Per Original Rec:urrene

Grade Student Student Con Annual Costs

One $1.93 .39 S 56,099 Sl1 ,220

Two 2.69 .54 56,877 11 ,37.5

Three 3.19 .64 56,495 11 ,299

Four 3.53 .71 50,772 10,154

Five 4.26 .85 51,376 10,275

Six 4.39 .88 43,307 8,661

Total S314,926 562,9.84



j
I

Thua, the equipment expense incurred for a d1s8em1nation of IEL to

all goverument primary schools would be $314,926 initially and the

annual increase in recurrent costs to the Ministry of Education (or to

parents if these items are financed via achoo1 fees) will be 562,984.

Theae amounts are, of course, 8ubject to the assumptions concerning

original pricea, use per atudent, length of uae, the class size distri

bution, and the total enrollment in government primary achools. A

change in any of these a••umption3 would modify the totals noted above.

However, the assumptions used in the calculations appear reasonable and

the approximate acale of the totals is precise enough for use for

planning purposes.

ADMINISTRATIVE AND SUPERVISORY COSTS

At the time of this report, no detailed plan existed for the super

vision of IEL schools or classrooms after introduction of IEL materials.

tEL staff and Miniatry of Education peraonnel appear to have reached

agreement on the requirement for some additional supervisory a.aistance,

at least during the first year in which the IEL methodology is used by

teachers. The cost analysis of these activities must aw~it the final

design of the supervisory plan.

TEACHER TRAINING

Also in preparation is a design for in-service training for the

principals and teachers of IEL schools. Issues which remain to be

resolved are the length of training, the qualifications of trainers,

and whether one or more sessions of training will be required (perhaps

one before and one after the initial year of lEL use). Hawever, the

process of design for the 1983 experimental sessions has advanced

sufficiently that ~ome unit costs may be approximated.
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Participant aupport, baaed on an estimated attendance of 100

teachers, has been budgeted at $10-$12 per participant for transpor

tation, $5.00 per day per participant for board, and $7.00 per partici

pant per week for lodsing. lnatructional and aupport ataff total coats

are budgeted in the range of $2,250 to 52,500 for the one-month period.

Stationery, other DAterial. for the workshop, and a contingency ac~ount

would raise the total by a. much a. another $1,000. The final two bids

aubmitted for the OC training totaled 520,995 and $23,900 with few

differences in the non-instruct~onal aervices prOVided.

These estimates, although made for the OC teacher training program,

are fully applicable to the lEt teacher training effort. The only

exception for 1983 is that lEt staff will present all training instruc

tion and, thus, no explicit additional payment vill be required for

instructional services. There are tva items which are not yet included

in thlse teacher training budgets. The first is a payment of a .tipend

to classroom teachers for participating in the training ••••ion••

, Because the .lEt training in the dissemination plan will ~ot improve the

teachers' certification level aDd thereby their salary, there i. a

requirement to provide .ome immediate stipend as an incentive for

participation.

The ••cond item not in the budg.ts is materials cost. For lEt,

the training progra will involve the distribution of two hardback

books/teacher guides which have a total coat of p~oduction of $6.93

per participant. ~o provide OC teacher trainees With a full set of

textbooks for a particular grade level Will varj· between 527.05 and

534.95 depending on the grade level.

The final plan for teacher training for lEt must be worked out

jointly with the plan for instructional supervision since these two

activities are, to a certain degree, substitutes for one 'another.

The final costs for lEt teacher training will be calculated after

completion of these plans.
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SUMMARY AND CONCLUSIONS

In this report a justification for a comparative cost approach to

the study of lEL costs has been presented as have initial estimates of

the comparative costs of the lEL and conventional instructional

methodologies. Some preli~nary conclusionA may be stated at this time.

Firat, the comparison of IEL with the conventional Liberian

primary 8chool program (as characterized by the SQ schools) indicates

that the introduction of the IEL system vill involve substantial costs

both initial and recurrent. The ulttmate decision over the value of

IEL will be made on the basis of whether the policymakers' subjective

judgment is that the IEL instructional gains (as measured by achiev~

ment tests, retention rates, or other criteria) are .dequat~ to justify

the level of expenditure.

A second conclusion supported by th~ present data is that the

comparison of IEL use with textbook use vill depend both on cost factors.

and effectiveness factors. The cost factors will depend on pot,ntial

cost savings in production which are currently being sought for both

systems. In addition, the results on Bcale effects suggest that the

textbooks may have some initial cost advantages for the upper primary

grades, but that the.e will be reduced and po.sibly eliminated as

enrollments in these grades increase over time. These increas88 may

occur slowly as a result of increases in primary school age c~hort

size or improvements in the rates of attendance. Howevet', successful

impleme~tation of ItL at the early grades should accelerate the rate

of enrollment increases in the later primary grades.

The scale effect of IEl has been shown to have ~o important

implications for this cost .tudy. First, the differential class sizes

from Grades One to Six will mean that th~ cost advantage of IEL will

be greatest at the lower grades. With an assumption of no variation in

IEL effectiveness by grade, this means that, all other things equal,

the cost-effectiveness of IEL will be greatest at the early grades.

Second, and as was discussed earlier, the scale effect should be taken

into account in any partial or phased dissemination plan.
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In the next three reports more specific findings on these and

related topics will be available. In addition, the progress which

will take place in dissemination planning in coming months will allow

for a .are detailed costing of potential IEL dissamination .lte?n~tiv...

The final conclusion of this initial report is that the cost .stimate.

which pre.ently exist justify the continued development of the tEL
project to allow for the -aat complete and objective evalustion of the

IEL system's potential to as.ist with improving Liberia's prtmary

.chools.
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INTERNAL ECONOMIES IN THE LIUER1AN

"lMrROVEO EF'F1Cl ENCY OF LEARNINC" (] E1.) PROJECT

Repurt No. 2

1n neport Nn. J of !;,h£ IEL Cost AnnlYGis Project, the primary

purpOH" wns to determine t:he unit cosu of the main factors within the

IEL curriculum methodology and to contrast these costs with the text

book alternat:1vlI!s c:urrently available and plann1ld for the Liberian

Minisery of Education. From this analysis two tnajor issues of internal

t..ost effici,lnC'y were identified. The first was the question of the

relative costs of photocoryinR versus printing liS the meanll for

eventual reproduction of the lEL classroom materials. The second was

the problem of adapting the IEL semester packa~es to class sizes less

than the optima of 60 ..md 70 stuutmts for which the PT and l'L sernt-ster

packa~es were originally designp.d.

This report will attempt to reeolve these two costing iS8ue~ so as

to identify a proper costing structure for IEL. This structure will be

used in the later cost-effectivene•• and dissemination costing reports.

The comparison of costs of material copying versus printing is a fairly

straightforward one.. Sinimax Corpora~11'm of Monrovia has quoted a price

of $.03 per page for 5,000 to 10,000 copies (exclusive of paper costs

of approximately $.01 p~r page) and of $.03 per page for 10,000 or more

copies (inclusive of paper cost). Sabanoh Press of Monrovia h3s

quot~d printing costs of $.08 per page for 500 to 1,000 copi~s; 5.06

per pa~e for 1,000 to 5,000 copie~; and S.05 per page for 5,000 copies

or more. ~~ile larM~r quantities of printing would allow for thp ne~o

tiation of lower costs per page, a basic rule of thumb derived from

u.s. based printin~ concerns is that for up to 10,000 copies of anyone

ori~innl. photocopyin~ is always less expensive; for 10,000 to 20.000

III-3



copies printing and photocopying increDsin~ly are of comparabl~ cURtR

and above 20,000 printing is thc' leHs (,xpt.~n6:1v(.· alternative.

These figures do not take into account two realities of the lEL

materials. First, the lEt nJudult.·y nnd bookletH include a substantial

quantity of drawin~s. Whih' tilt.' inC'luRion (,C drawinRs has no effect on

the photocupying cosu. it douH inc'reUlW prlnting (!nsts. Second, photo

copying COftt8 are Htated for ~ Lotnl numher of copies regardless of the

number of originals while printing ~ost-quantity relationships are

stated in terms of copies of a sinR]e or1r.inal. Thus, to take advan

tage of the quantity discounts on photocopying, it is necessary to make

only 10,000 total copip.s of a set of originals while one would have to

make more than 10,000 copies of a single original to achieve comparable

price economies from printing the materials.

1'0 determine which, if any, items among the lEt materials require

duplication in sufficient numbers to make printin~ a reasonable alter

native necessitates the calculation of the projected requirements for

lEL materials at each grade level. The assumption made is that lEt

would be disseminated to all public elementary schools. table One

presentR the material requirements for the lEt instryctional program by

grade level and type of materials. The table inHicates the number of

or~ginals and copies of orit;ina1s planned for a semester package at

each grade level for both PT (proRrammed teaching) and PL (programmed

learning) instruction.

Because of the uncertainty conccrnin~ the exact number of public

element~~y school classrooms at each grade level, it was necessary to

make apr~oximations based on the 19?8 ~ation4l Education Su~vey. By

the time of the calculation of implementation costs for Report No. 4

in the "l£L Cost Analysis Proj~ct. it is exp~cted that the 1981 school

data will be in a form to permit 4 more preris~ ~stimate of these

numbers. For present purposes, th~ fi~ur~ of 748 public elementary

schools was taken as a base. \\'hi le th~ 1978 Survey does not report

III-4
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'I'ABI.E ONE
MATERl AI. REQUI Rl~MF.N"!-i V()~ 11-:1.

(PER GRADE, Pl-:R SI~MI':~'I'l~R)

.-. -- ---- --_._-----1...

-!...

l.

L

I'J...;

!....

lt~m

!'.I{~.(~'.W1~1.ill.....L~.~G

c:1~I>1~ ONE
~'.odu]efl

Review Booklets
Practice Booklets
Semester Test

GRADE two
~'odules

Readin~ Booklets
RE'v11.~w Bookl ets
Practice Booklets
Sem~ster Test

GRADE THREE (1)
Uodules
Reading Booklets
Re\'iew Booklets
Practice Booklets
Semester Test

-_._---_.- --_. __ ...

,__ .. _.... _.F~'_L.C!~_!.s.i_nal

Numh"r of Total
OriRinal Cnpil'K C.I :lRNTO(lmK CopieR

-- - -- ..... --- .. - .-_.....--------
;;;.

20 ] 825 825
4 15 825 12,375

14 5 825 4,125
1 1 825 825

20 1 740 740
1 15 740 11,100
4 15 740 11,100

14 5 740 3,700
1 1 740 740

20 1 705 70S
1 15 70S 10,575
4 15 705 10,575

14 5 70S 3,525
1 1 70S 705

M.

I lI'

~...

PROGIWI}'.ED LEARNING

GRADE THRr.E (11)
:-tncl uJ t's 50 7 705 4,935
Student Guides 1 ]0 705 7,050
Test Bouklets ]0 7 705 4,935
Tes t Ans,,,er Keys 1 ] 705 705
BJ,.,ck and SemE'Bter Tes~fl 1 1 705 705

(;RAUl~~ FOUR, F1\'F., AtrO SIX
totodu] C's 60 7 660 4,620
Studt'nt Guides 1 ]0 660 6,600
Test Booklets 10 7 660 4,620
Test Ans\"cr Keys 1 I 660 660
131 (l('k nnd Se.nester Tes~s 1 1 660 660
Arts and Crafts ~lnnuaJ 1 1 660 660

. -- . . ._--_._..._--------------_ .._--_. _. -_.._.. - .
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highest grade level of instruction for government SChOO]B, 1t do~s report

this for the total school population of 1,088 e]emcnttJry 81'hools as shown

below:

Highest Elementary Number of Proportion
Grade Level Schools of Tot:Jl

~

First 11 .01

Second SI .05

Third 66 .06

Fourth 1.50 • ) 4

- Fifth 132 .12 ~:.

Sixth 678 .62
I: -

It was also estimated that 10 percent of all government primary schools

had an average of two Grade One classes. Because the public schools

are believed to have a hi~her percentaRe of full six-grade primary

schools, an average was derived to be used for the three upper grades.

The estimates used in Table One are the following:

Grade One - 825 classrooms

Grade Two - 740 cllAssrooms

Grade Three 705 classrooms

Grades Four,

Five, and Six - 660 clasRrooms

It should be stressed her,,· that while these estimates should pTnvide

useful approximations for the present calculations of materials require

ments, more definitive data will be required for the implementation

budgetary analysis planned fOT RepoTt No.4.
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Returning to Table One, it mrJy b,-' se.. tom thut un ly the T~Vit.'w book] e.. tN

in Grade Two and the first s«!mC!olter of C:rud,-' l'hrt"t· ~xcecd the 10 ,000 mini

mum for the consideration of the pTintin~ nlt~rnative. No PL materials

require more than 7,050 copies in tht' ori~ilUlJ production scht!dule.

However, even PT items cited require only 10.575 to 12,375 copieR; these

quantities are still in thc.' runge whc:r«! photoe",,)yin~ is at least no marl"

expensive than printing. Til\' ("ond usion whie'" must be arcepted is that

no internal economies t!XiRt for Lhe ll~l. projet·t (Ola presently designed)

in terms of the printing alternative.

A different conclusion might be reached if the lEL methodology ~nd

materials were to be disseminated to all ychouls rather than only to

public schools. This would increase the materials demand by approxi

mately 50 percent. This would raise the initial rt!production requirement

for the PT materials cited above to the rangt! of 15,000 to 18,000 copies.

However, there are no plans at present for distribution of lEL materials

to the mission and privac'e .!lementary schools. In addition, a phased

implementation of lEL by school types, geographic regions, or grade

level would reduce the initial materials duplication requirements and

thus diminish the feasibility of the printing alternative still further.

All of these calculations are sensitive to the relative prices of

photocopying to p~~Dting. Any relative increase in photocopying costs

would reduce the quantity of copies required to justify a change to the

printing alternative. While the long-term trt!nd has been one of

relative reduction of photocopyinA costs, the current cost levels are

at or close to a minimum with som«! expectations for real as well as

inflationary increases ov~r th~ ne~t five to Len years. The cost and

price expectations for printing ar~ more uncertain. but the posslbility

of a relative price decline for printin~ dut!s exist.

In view of the above, lEI. plannin~ shuuld maintain the policy of

photocopying as the exclusive duplicatiun m~dium while monitoring

relative printing costs. Careful consideration will also have to be

given in the near future as to whether the Ministry of Education

IIl-7



should plan on incorporating materials duplication fully into its own

operation or should mnintai.n partial or fulJ dep(.lndence on external

agents such as Sinimax.

As was noted in Report No.1, OJ ma.1or . :Ht inefficiency in the

present design of the lEl, system iH the inflexibility of materials

requirements as the number of students in a clasR varies. For example,

in PT instruction in Grade Two there is a requirement for 15 copies of

the four review hooklets per semester. The ]inndbook for 1m. Instruc

tional Mana~ement (p. 117) suggests the following as the recommended

pattern of group numbers and sizes as class size varies:

The li!~~~o~ explains this patterning as follows:

In establishing direct instruction groups, teachers make them as
large as possible without exceeding the maximum size of 20
children. The pu-rpose in doing so is to limit the nu~ber of direct
instruction sessions required each day. The fewer the number of
sessions of dire~t instruction, the morr time there is to monitor
and supervise review and practice activitieR.

This curricular decision has an importanL ('oat impact. Simply

stated, the lEL methodology involves a choir.e between number of groups

and ~roup size (with group size determining th~ number of copies required

lII-8
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of the lEt read:in~ and review booklets). Tht.' Tt.'commtmded 9yst~m of or~l.Inizn

tion places a premium on the minimization of the numbeT uf v.roups, :md thuR

the required number of booklets is the sam~ for classes of 15 to 60

students. How~ver, if an arrangement of fOUT ~ruup~ 1~ ac~eptabl(' for 8

cla•• of 61, it is worth considering whf!ther the same numbE"r of groupN

with fewt.,r students - should not be acceptLlbh· for sIMller class sizes.

An advant8Jl.... of kl't.ap1n~ group size rather than number of IXroupil RtnUU is

that materials demand iN reduced and sharing of booklets (required when

more than 15 students are in a group) would occur only in classes above

60 students. The revised distribution would be RS follows:

Class Number of
Size' Croups Group Size

10 4 2/213/3

20 4 5/515/5

21 4 5/5/5/6

40 4 10/10/10/10

41 4 10/10/10/11

60 4 15/15/15/15

61 4 15/15/15/16

This aJternative structure presents an opportunity for significant

cost savin~s in th~ smaller class sizes wher~, with the original !Et

materials distribution structure, !EL has b«en shown to be most costly

relativ.e to the textbouk alternatives. With a cost per PT readin~

booklet of Sl.20 in Grade Two and 52.40 in Grade Three and a cost peT

PT review booklet of 52.22, the annual per-class savinRs from using the

revised structur~ in a class of 20 students would be $35.52 in Jrade

One, $40.32 in Grade Twu, and 522.56 for the PT semester of Grade Three.

For a ~lass of 40 students, the respective annu31 savin~s would b~

SJi.7n, $10.)6, and S11.28.

III-9
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The ultimate decision on d(.asign of the PT instruct:1unu] mnl"Tlll]H

system must reHt with the IEL curriculum specialists. The! pllrpOR~ of this

discussion is to illustrate a cost factor which may have been uverlouked

in the ori~inal d~siAn. Shorter direct instructional periods with

smaller ~roup8 may b~ as effective as longer direct instructional

per10ds with lUTAcr groups. This alternative should at least be

considered as should th~ effect of muterials sharing (req"lr~d for

class sizes above 45 in the present PT system) versus the effect of

using four direct instructional groups rather than three for these

larger classes.

For the PL classrooms the design of alternatives to the existing

strategy of materials use is slightly more complicated. The PL modules

and module test booklets are designed for the use of seven-member

groups (with up to a maximum of 10 groups). If one takes the 10 groups

as an alternative standard. then there would be a need for one module

and module test booklet for every 10 students. For student Ruides in

the PL system, the idea is' to have one for each group. Under the

previous assumption of a standard group number of 10, the number of

copies required would be unaffected by the proposed change in the

materials use strategy.

Table Two presents the effect of implementation of these material

use alternatives for PT and PL (by grade level) in terms of the quanti

ties of copies required and the total duplication costs. For the PT

grades, the effect is to reduce the required quantities and costs of

review and reading booklets. For the PL grades reductions are made in

the quantities of copies and costs related to modules and module test

booklets.

BeC'ause of the great numl.'er of originals of modules and modu1t»

test booklets. the alternative .'lI8ter1als use plan has a dramatic effect

on the total duplication costs a~ the PL levels. For the PL semester of

Grade Three, the savings amount to $198.00 for a class of 20 students

and S118.80 for a class of 40 students. For Grades Four, Five. and

III-10
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TABLE TWO
.'A1'ER fALS REQUI REMENTS

ORIGINAL AND AI.1'ERNATIVE JEL MATERiAl. DISTRIBUTION SYSTDIS
(PF.R (:RADE LEVEL. PER Sl-loiESTER)

I tC.!1I OrfAlnnls

AVA.
, of

I'DArN

______«;:~e..~e.l! _

Or I 'tlnntiEr.
lEI. Allc.·rnntlves

(Al1-elasR -'20'''' -4"('---
Sizes) Stud. Stud.

,__=DuJ!! fc!~ ~E~ _~~s_~~ "__

Original 11-:1.
IEL Altl'rnatfves

(A1TCia'5s --20-- --40--
Sizes) Stud. Stud.

...._-.._..- --_ .... - ---- .. - ..._. _.- ..._-- .__._--- ---_._._--_.- -- -- --'

I'RCX:RAtlm:n TI-:At:1I1 t«i
H
H....
I
~

t-

>1"cr

(:RAn..: UNI-:
.'nduJ rH
Revfrw Rnokll'tR
I'nu,tl,'e RuuklrlN
Sf'OIl'sirr Test

lurAI.

roRAO": TWO
tlndllJ l'R
RrndJn~ RooklrtR
Revh'w RonklrlH
I'nwt J(:e Rookh·ts
S('mesll'r l't'Rt

TOTAl.

(iRAU": TIIRU: (I)
t.oclu I ('9

Itl·ilclln~ Honk let s
Ih'v I ('w IlClClk 1(' t ~
I'row. It·(· IIC1l1k 1,'1 H

S('mc'Ht ,'r '('('st

'l'n'l'AI.

20
I,

14
I

20
I

. 4
II,

I

20
1
I,

II,
I

80
11,
20

5

80
40
74
20

5

8n
80
7/,
2n

')

I
15
5
I

I
15
15

5
I

I
15
15
5
I

I
5
5
I

I
5
5
5
I

I
5
5
5
I

I
10

5
I

I
10
10
5
I

I
10
10
5
1

$ 43.00 $ 48.00 $ ~R.OO

133.20 ~~.~O 8R.RO
42.00 ~2.00 42.00

.15 .15 • 15
$223.35 $134.55" SrJ'r..95

$ 48.00 $ ~8.00 S 4R.00
18.00 6.00 12.00

133.20 ~4.40 8R.80
~2.00 42.00 42.00

.15 • 15 • 15
$24T:-35 $140.-55 5190.95

$ 48.00 $ 48.00 S 48.00
36.00 12.00 24.00

Ill.20 44.40 8R.80
~2.00 42.0n ~2.00

• 15 • 15 • 15
$2'59'-35 ---- --- - $-202. q;$146.55

CONTI~(lI:U

II I II 'IIIIIIIII!~IIJ'I~~II !III! I 'III! II! I'!'II!IIU ! 'I ' •. I
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CONTINlilm - 'rAnu: TWO
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I, II. J, I .1 ,. I . II I.. I , I I

I I
_I 1 II Ii I , ., I ,~rJ

..-..-- -_. --_.- -- ..- -- _ .. -_..• -----_.----- - -- ---_.

Itt!RI

I'ROGRMIMt:n I.I~ARN I N(j- ---._-. - ------._- -.

UrJgllIHlu

AVR·
, of
IJoRes

-_._-~p.!~!,-_ .._--

Originol IEL
IEL Alternatives

""-(A-I-t"::"C lass --2"0---"40-
Sizes) Stud. Stud.

__...;..D~1iC8t1f.!I!.~~..:."'-!..R__..

Original I~.

iEL Alternatives
(All Clm -20--- -4"0 - .

Sizes) Stud. Stud.

(:RAllt:S FUtlR. F I VI': & 5 I X
.lnduJ es (JO

Student (:uldps I
Test Rooklrts 10
Test Answer Krys I
nlm'k nnel

Sl'mesler TeRtA
Arts & (:rn£ls flannals

TO,.A••

H
H
H
I....

N

GRAUE TIIRF.F. (11)
.'OlluleR
~tudent (:ulclc:-s
Test HolIk I.-t s
T(1st Ans'''l'r I{.-,'s
nlnrk imel

Scmcst('r Tl'sts
'Wl'AI.

SO
I

10
1

21,

2
12
I.R

18

21,

2
12
~8

18
100

1
10

7
I

7
10

7
I

2
to
2
1

2
10
2
I

"10
4
1

4
)0
~

1

$252.00 $ 12.00 $144.00
.60 .60 .60

25.20 7.20 14.40
1.44 ) .4', 1.44

2.34 2.34 2.34
$2si:5s $83.5'8 S16i:78

$302.40 $ 86.40 SI72.80
.60 .60 .60

25.20 1.20 14.40
1.44 I. 1,4 1.44

2.34 2.34 2. 3~
3.00 3.00 3.00

$J34~98 $100-:98 $f94:58
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Six the sllvings t per semeuter t woul d smClunt to $234.00 for a cbss of

20 students and $140.40 for a claSR of ~,O students. The s1ze of these

duplication cost economies sUs"estH that this or Bome other form of

alternative materiaJ distribution sY9t~m may b~ a pra~tic.l means to

adupt the lEL systum to the realities of the Liberian distribution of

clas8 sizes by grades,.

Further Rupport for this a8I'1e"1:10n lIIIay bl! found in Table Three.

Here the "IEL - alternative" is compared to the lEL original material

use system as well a8 to the three alternative textbook systems discussed

in Report No.1. Textbook alternative "A" represents the current text

book price schedule and is based on the distribution of a full set of

texts to each student. Alternative "B" represents the expected savingH

in textbook costs from the Fourth Education Project instructional

materials component; again, a full set of texts are asaumed to be allo

cated to each student. Alternative "C" incorporetes th~ reduced price

textbook savings with th~ assumption of the school having one set of

textbooks for every two students.

The comparisons in Table Three are in terms of peT-student annual

costs. Annual costs are calculated f~om Table Two by means of an

assumed materials life of two years for PT modules and five year. for

all other materials. The PT and PL semesters of Crade Three are

combined for the Grade Three lEL costs.

The two lEL alternatives are assumed to be of equal cost for the

60-student clasDroom. In fact, for the PL levels, the original lEL

system is slightly more expensive up to the 70-student level, but the

difference at the 60-student level is n minor on~.

The most efficient instructional materials alternative is marked

with an asterisk (*) for each grado-level/class-si~e combination. In

only 4 of th~ 1R possible combinations if; there a t~xtbook alternative

(always alternative "C") which is less expensive than the lEL alterna

tive mateTials use system. These aTe for PT Grnd~s One, Two, and Three

111-13



TAB1.E THREE
RE1.ATTVE ANNUAL PEH-STlJDEN1' COSTS OF' INSTRllCTl ONAL MA7'ER IAl.S

IEL VERSUS TEXTHOOf\ Rf.QU1REMENT~

(BY G~~E LEVEL AND CLASS SIZE)

--------------------- ._..

Grade Level and Tnstrurtional
Matorial Alt~rnativ~ 20 40 60

=--

- _._-_._--- -------------_ ..._..•_--
GRAJ)J~ ON1-:

]EI. - ()rj.~:lnal

lEI. - Alt~rnut1v~

T~:ctbook (A)
Textbook (n)
Textbook (C)

CRADE TWO
IEL - Original
rEL - Altern~t1ve

Textbook (A)
Textbook (B)
Textbook (C)

GR,\DE THREE
IEL - OdRinal
lEL - Alternative
Textbook (A)
Textbook (B)
Textbook (C)

GRADE FOUR
lEl - Original
lEL - Alternative
Textbook (A)
Textbook (B)
Textbook (C)

CRADE F'TVE
lEI. - Ori~1nal

lEL - Alternative
Te:-:tbouk (A)
Te:ctbook on
Textbook (C)

GRADE Sl>:
lEL - Original
tEL - Alternative
Te:-:tbook (A)
Textbook (B)
T"'xthuok (C)

$ 5.91
4. J3
9.38
4.69
2.35*

6.27
4.25

10.88
5.44
2.72*

6.11
3.86

10.73
5.37
2.6B*

6.70
2.02*
9.42
4.11
2.36

6.70
2.02*

11.65
S.R)
2.91

6.70
2.02*
9.02
4.51
2.2n

$ 2.95
2.51
9.38
4.&9
2.35*

3.13
2.63*

10.BB
5.44
2.12

3.06
2.19*

10.13
5.31
2.6B

3.35
1.95*
9.42
4.11
2.36

3.35
1.95*

11.65
5.83
2.91

3.35
1.95*
9.02
4.51
2.26

$ 1. 97*
1.97*
9.3A
4.69
2.35

2.09*
2.09"r

10.88
5.44
2.72

2.04*
2.04*

10.73
5.37
2.68

2.23*
2.23*
9.42
4.11
2.36

2.23*
2.23"r

11.65
5.83
2.91

2.23*
2.23*
9~01

4.51
2.2"

=-

*Lcnst cxp~nsive alt~rnative for ~rade level and size combination
..._ -- --_.._---
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for 20 students and Grade One for 40 studenlR. However, the saml.' text

book alternative is less costly than the oriHjnal IEL system at all

grade levels for classes·of 20 or 40 atudentH.

Thus, the effect of the IEL materials use alternative 1& to extend

the relative e~onomy of the IEl. curri~u]um technology to .~ll.r claR8

sizes at the higher llTade levelH. Thill is an especially significant

change because, ay WAS shown in Report No.1, the tendency in Liberian

elemen.:ary schools is fur th~ earlier grade levels to be much :.arger in

size than the later grade levels. The conclusion reached in ~~port No.

1 was that the Ministry of Education should consider a phased implementa

tion of lEL beginning with the lowe~ gTHdes and advancing to the higher

grades as class sizes expanded at those levels. The figures presented

here suggest that an alternative strategy would be to modify th~ lEL

semester package for the PL levels for those schools which have smaller

class enrollments. In thi8 way, the IEL system i8 no more costly than

any of the textbook alternatives.

The specific alternative presented here to the oris~nal lEt sys~em

of materials use is illustrative only. The IEL curriculum specialists

are, of course, the final arbiters of any modification to the system.

The purpo~e of this exercise has been to illustrate one possible means

of overcoming an existing internal inefficiency of the IEL .ystem when

it operates with small class sizes.

To summarize, the two internal economies studied in this report

yield quite different conclusions. The quantity of copies of original

IEL materials appeaTSinsufficient to realize the ~ost savings implicit

in the economies of scale related to th~ printing alternative. In

contrast, it does app~ar that sufficient economies can be achieved if

one modifies the fixed se~esteT package approach to IEL materials, .

distribution. While this change must be considered in terms of possible

increased complexity in classroom management and/or possible reduced

student achievement, its s1gnlfj~ant effect on the relative costliness

of IEL at ;111 levels, but most especially at the l'L levels, is encour.lg.ing •

III-!5



A point which might be over] ooked is that th"tw two internal econo

mies are linked. The change in IEl. mnteriLlJ UH~ brOuAht about by the

adaptation of the semester package to smaller cInsR sizcs is achieved

by reducing the number of capius mud~ of certain oriK1nals. The ulti

mate effect is to reduce even further the pooaibiUty that the pr1nJ:1nJ;

option will prove to be an effJcient m~'lns of materials duplication.

III-16

-~

i
I, ,
I

•,



IV
The Relative Cost-Effectiveness

of the Liberian

Improved Efficiency of Learning,.I;i~"~jli~i"':,~;~~I~'"lil!li:11
(lEL) Project I'"

Report No.3 of the
IEL Cost Analysis Project

Douglas M. Wmdham

June 1983



receipt of an educatioual degre.) i and (J) thole cOltl ana effee ts which

cannot be tr'~lform.d into monet.ry value in .ny collective manner (.uch as

.ubjective or ~.ychic happine•• or unhappine•• ).

In the fir.t form. the camp.ri.on of co.t••nd effect. i. quite e••y

.ince the two ....ure••re both in term. of the .ame numeraire. that il.

the .ame unit of mea.urement (in this c•••• money). Where co.t••nd effects

both exi.t in monetary form. a .impl. r.te of return or pre.ent value of

benefit/colt c.lcul.tion will yield a .tatiscic which will identify the

lucce., or failure of the proj.ct or program.

The I.cond form of co.t. Ind efflct. al.o allows for th. u.e of the

traditional model. of inve.tment .naly.is. However. in this c••e deb.te mly

.x~.t over the proper value. for tr.n.forming non-monet.ry effect. (i.e ••

num~er of graduate.) ipto monetary ,ff.ct. (i •••• iacr••••s in expected

future national or'per.onal·income).

It i. with the third form of co.t. and .ffect. that the grearelt diffi-

culty arise. in rlcard to interpretation of project or prolram .ucc•••• since

it i. impolsibl. to cr.at! a limpl••ummary .t.tiltic when the COlt. and

effects are in dillimilar unit. of m.a.urement. This "apples and oranle."

dilemma is not r ••olved if. a. in the ca.e of the IEL project. COlts remain

in I monecary form while effects are mea.ured in cerms of an achiev.menc tiS:

score.

The stendard solution to tbis problem 'is to .tudy • set of alternative

proj.cts or prolram. and to cr.ate I cOlt-eff.ctivenesl ratio. This i. done

by holding co.t. con.tant and id.ntifying the alternative which .howl the

,reacest effectiveness, ~r by standardizing effecti~eness and identifying the

IV-3



alternative with the lowest cost. Thi~ procedure requires similarity of

costl and of effects among the alternatives, but not that costs and effects

be measured in the .ame way. To appreciate why thi~ approach to cost-

• .11
effectiveness cannot be used in the IEL evaluation, 1t 11 necel.ary to review

the ba.ic de.ian of the evaluation structure.

Three types of schools were identified for comparison, with five .chools

of each type existing at the time of the 1982 evaluation. The firlt type of

school incl"ded thole which were identified a. usina the IEL programmed

teaching (PT) macerials for Grades One, Two, "and the first half of Grade

Three and the proarammed learning (PL) material. in the remainder of Gra~e

Three and Grade Four. (The IEL 'ylcem i. being extended to 'the full .ix

years of e~ementary .chool, but at the time of the evaluation the fifth and

sixth grade material. were .till underaoing development.) The IEL schools

also benefit.d from special systems of teacher training and supervision.

The second type of .chool .elected was the status quo (SQ) .chool which

i ••uppo.ed to represent the "typical" non-metropolitan Liberian elementary

school. No special ceacher trainina or supervision wa. provided to these

schools other than the administration of practice :elt. to familiarize ~he

students wit~ the tvpe of test (but not the content) ~~ be used as the

achievement examination.

Recoanizins that the fund. expended on IEL could be used for enrichmenc

of the traditional, teacher-oriented curriculum, the evaluation desi~l

,ulge~ted that a third type of school, the optimum conventional '(oe) Ichool,

be included. These schools were to receive a full set of regular textbookS,

as well as teacher training and supervision equivalent to that provided ~o

IV-4
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ehe IEL schools. Thus, ehe final design would allow for ehe use of SQ

schools as a base line (untrained teachers, no or few textbQoks, and no super

vision) again.t which the alternatives ~f the IEL curricUiar strat.Sy and of

the OC enriched (trainina, textbooK', and lupervi.ion) traditional curricular

.tratesy could be compared.

Unfortunately, both for students and researchers, the oe Ichool. did noe

receive the intended improvements. Ae the time of the 1982 evaluation, the

only characteri.tic that distinguished the oe· from the SQ schools was that

the OC taachers hai received I three-week training course in 1981.

From this de.c..-iption of the evaluI'.tion de. ian , it can be .een that no

!! POlt standardization of COlt. or effectl can be achieved. One c~nnot

compare 51 worth of IEL'schoolinS with S1 worth of oe or SQ .cho~lin&, or

compare the can, of one percentaae point 'of IEL achievement with the cost of

one percental~ point of OC and SQ achievement. What one can do i. t~ compare

cost differenc.s ~ith achievement differences. One might find, for

exam~le, that the IEL .chool COlt. mo~e but alia promote. arelter achieve

ment. (Note: If an alternative COlt. more Ind achieve. l.s., it is obvi

ously an inferior choice; and, if it co.ts le'$ and achieve. more, it is obvi:

oUlly a superior choice.) Where both cost. and achievement are greater, the

ultimaee judgment involves a decision based on what is called cost-utiliey

analysis,. Som.one--~.searcher, policYTJker, or whoever--must decide, based

on his or her own utility value. of COGt. and achievement, whether the addi

tional cost. are justified by the additional achievement. Since it hal been

shown thae the tEL project i. nor. less expen.ive in mo.t form. and scales of

operation than the oe eextbook alternaeive (and never less expensive than ehe

IV-5
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SQ aleernaeive), the only jU8tificaeion for IEL ~Jst be in terms of superior

performance.

Before proceed ina to the datI analysis, a point .hould be made concern-
,II

ina the definition of achievement in this evaluation. Any oducational

program can be expected to have effects in term. of cOlnitive achievemene,

attitudinal chang., and .tudent behavioral adaptation. Only the first of

the.e three effects have been measured in this .valuation, and the reader

.hould bear in mind that the It.ffecta" di.cuued here are not exhaustive of

the potential effects of the three school types. Also, the cognitive achieve-

ment results them.elvel are analyzable only in eerm. of two dimensions:

difference. in mean test Icores and differences in the variation within ehe

f.ull distribution of te.t .cores. The standard deviacion measure will be

used as a proxy for a learuing "equali ty" • tandard, while the difference in
. .

mean test scores amana the three types of sch90l populations will be uled as

a learuins "aain" Itaadard.

COST AND ACHIEVEMENT DATA

Table One presents the data on annual cast of IEL materials. These

costs are based 00 the expense of producing a full year's p3ckage of modules

and support mat!!rials. The "lELIt and "Conservative" eaduees differ solely

;', term. of the expected life of the materials as they are used in the

cla.sroom. The figure 2w, vbich appear. under the con.ervative e.timace of

expected life for the PT module. in Grades One, Two, and Three, denotes a ten

perc~ot increa,e in wastage over that assumed in the IEL estimate. Since

later an~lysis will be based on the IEL e!Stimate, one must remembel' that

actual cost-in-use may be higher than the ::gures presented indicate.
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Report No. 1 of the IEL Cost Analysis Project identifi.d .everal

problem. in ehe adapcation of the IEL curricular technology to ~he Liberian

elementary .chool IYleem. One of these problem. was the quantity of

material. u.ed and ehe burden this factor impo.ed on th~manal.ment skill. of

the untrained ce.cher.. A ••cond problem wa. the requirement for exten.iv~

supervi.ion of teacher. during the IEL proce... The third and mo.t critical

problem wa. the rilidity of ID. packaging of materials .uch that .m.ll

cla•••• of six to ten required the same quantity of materials as large

clas.es of fifcy to sixty students.

The reason for the severity of the packaging problem is that, once

beyo~d Grade One, th~ .ize ~f cla••e. in mo.t Liberian .choo~. decreases

dramatically. Grade Five and Six classes often do not exceed ten or fifteen

.cud.nts. The re.lult i. that th" per-.tudent co.t. of IEL are greacest for

the size classea malt c01IIlDon in the Lib~ri.n .y.tem. Textbook cos.t.s, on the

ocher hand, ar~ fixed per student regardle•• of the number of .tudents in a

cla••• Thi. makes textbook use more adaptable to .mall-.i~e cla.ses in terms

of co.t.

Table Two indicace. the pre.ent estimate of relative annual IEL

material. and textbook co.ts per .tudent by grade level and class .ize. The

textbook co.ts are based upon the Hark Carroll report of Harch 1981 on

expel ' •• required to supply a full set of text. for an individual student ac

each grade level and a~.ume a thre~-year textbook life. His e.cimate! were:

Grade One
Grade Tvo
Grade Three
Grade Four
Grade Five
Grade Six
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$28.15
32.65
32.20
28.25
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27.05
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The prices used are those for retail purchaie at the Government Bookstore in

Monrovia. The three alternative estimates used in Table Two are based on the

followini assumptions:

Textbook (A) - A.sumes current costs of textbooks and one textbook

for each child

Textbook (B) - Assumes reduced price (50%) of textbooks (from the

IBRD Fourth Education Project materials component)

and one textbook for each child

Textbook (C) - Identical to Textbook (B). but assumes students

.hare books at rate of oae textbook for every two

children.

As indicaced in Table Two. the IEL materials are always less expensive

than the :raditionally priced textbooks and are less expensive than the

reduced price textbooks for the middle and larger ~l&.s .izes. Only in the

very larae.t c13s,.,. however. would the IEL material. be le.s expen.ive than

the Textbook (C) alternative.

Table Three presents Table Two data which have been updated to reflect •

alternaeive packaging arrangements of IEL materials so as to create greater

flexibility of materials requirements to si~e of class (See Report No. 2 of

the lEI. COlt Analysis Project). The "IEL Al ternative" row in Table Three

reflect. the reJuced COlts at lower cla.s sizes Y':ch repackaginl allows.

The IEL alternative is much more economical at the l~er cla•• size. than is

IV-IO
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TABLE THREE

ESTlHArED RELATIVE ANNUAL PER-STUDENT COSTS OF INSTRUCTIONAL MATERIALS

IEL Versul Textbook Requirements
(By Grade Level and Cla.s Size)

J'

Number of Students in Cla ••

Grade Level and
In.tructional Haterial 20 40 60

GRADE ONE

lEL - Original S 5.91 $ 2.95 $ 1 .97'*
IEL - Alternative 4.13 2.51 1.97'*
Textbook (A) 9.38 9.38 9.38
Textbook (8) 4.69 4.69 4.69
Textbook (C) 2.35* 2.35* 2.35

GRADE '!WO
-!

IEL -. Original 6.27 3.13 2.09'*
.. IEL - Alternative 4.2.5 2.63* 2.09'*

Textbook (A) 10.88 10.88 10.88
Textbook (8) 5.44 5.44 5.44
Textbook (C) 2.72* 2.72 2.72

GRADE THREE
IJ"

IEL - Original. 6.13 3.07 2.V4~ -
IEL - Alternative 3.:'.\6 2~19* Z.04*.
Textbook (A) 10.73 10.73 10.73
Textbook (8) 5.37 S.37 5.37
Textbook (C) 2.68* 2.68 2.68

*Lea.e expensive alternative for grade level and size combinaeion.

(Continued on Following Page)

IV-ll



TABLE THREE (Continued)

Number of Studencs in ClM'.

• Grade Level end
l~.tructionel Material 20 40 60

GRADE FOUR

IEL - Oriainel 6.70 3.35 2. 2:J'"
IEL - AlternMtive 2.02'" 1.95* 2.23'"
Textbook (A) 9.42 9.42 9.42 -

. Textbook (B) 4.71 4.71 4.71
Textbook (C) 2.36 2.36 2.36

':

GRADE FIVE •.
lEI.. - Oriainel 6.70 3.35 2.23'"
IEL - Alternative 2.02* 1.95'" 2.23*
TextboQk (A) 11.65 11 .65 11.65
Textbook CB) 5.83 5.83 5.83
Te~tbook (C) 2.91 2.91 2.91 .,

GRADE SIX

IEL - Oriainal 6.70 3.3.5 2.23*
IEL - Alternative 2.02* 1.9.5* 2.23*
Textbook (A) 9.02 9.02 9.02
Textbook (B) 4 •.51 4.51 4.51
Textbook (C) 2.26 2.26 2.26

*Lease expensive alternative for Irade level and size combination.

IV-12

(



'- I

- 1
, .
•

---.:

;,

and the textbook-based systems.

In the analylis which folloWI, only the material. cO:Dponent of tEL wi 11

"be uled as the mealure of current cOlt differences between IEL and the OC Ind

SQ .chool.. The ju.tification for thil procedure i. that the other COltl

allociated wich IEL--t••cher tr.inif~i, equipment, and .upervilion--represen~

inveltmentl in the dil.emination of tEL rather than in ita onloina day-co-day

operation. These di•• emination COlt. arl of leaitimate concern in terms of

the decilion of whether to di..eminue IEL, ou:c they are not appropriate

COltl to include in the evaluation of rel~tive co.t-effectivene.s of the

curricular technololY' (Report No. 4 of the tEl. co.t Andy."i. Project wiLL

analyze th! di ••emination CO.tl of IEL in terms both of their effect on the

fiscal absorptive capacity of the Miniltry of Education and thftir .enlitivity

to various propoled mean. of phasinl in the IEL .y.te~.)

The materiall costs to be uled in the combined co.t/achievement .nA171~d".

will be the IEL orilinal .Itimate and the Textbook (B) e.timate, lince th~~!

appear to reprelent the mo.t probable .hort-~Qn co.t. of the two .y.t8ml. t~

each case, it is allumed that the SQ sehool. operate with no current

materials expenses relative to tEL and 0'.
The achievement data uaed are baled upon teltl d•• i,ned by Dr. Klaul

Galda in cooperation with the Monrovia st.ff of the West African E~amina:ions

Council (WAEC). The test., by subject for each Irade level from Grade One to

tour, were keyed to the Ministry of Education's curriculum c~ver.ae for that

grade. The t.~ s W8re administered in November 198:, about two weeks before

the end of the lehool year.
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Several problema aro•• in terms of telt administration. Galda cices the

following:

(1) Inadequace training of celt admini.trators;
(2) Difficulty in u.e of tape recorded in.cr~ction.;
(3) Incorrect packaging of te.t material.;
(4) Problem. of Enalish 1.nlua,. comprehension on the p.rt of the

.cudenta ;
(5) A failure to collect the data on characteristics of the .chool

.nd the students; .nd
(6) LOlt or misplaced examination. for .ome .tudenci.

Even '0, Gald. note. that, "From che eviclt:nce I have leen it does not seem

thac in aeneral the evaluacion haa been in any serious senae invalidated by

the irreaulariti•••••• II

However, since the time the GaIda report wal written, it has been

discover.d' that use of the IEL in.tru.:cional I1I&tet'iali in the tEL .chools has

followed a pattern not envisioned at the time the .achievement tests were

designed. Table Four pre.enta • recent report from tEL statf concerning

module utilization in the five IEL .chools for 1982. Part I indicates the

total number of modulea available for each arade level. (All Grade One and

Two mQdule. are for PT anc .11 Grade Four module. are for PL.) Part II indi-

cates the averase number of modules cpmpleted in the IEL .chools in 198~, and

Part III presents detailed data, by .chool, on module completion by lubjec: •.

The difficulty does not lie primarily in the inability of IEL teachers

and s~udents to cover all of the Y4~r's material in the aiven year. External

observers have already noted the unrealistic e~pectationa of the t[~ .ystem,

e.pecially aiven the actual n~ber of da7' that an elementary school is

likely to be in .e.sion during a liven year. this is a problem--much like
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TABLE FOUR (Continued)

-'

Grade

JI

1 2 3 4

III. Module Completion bv
School:

Dorothv Cooper School
Mathematics 7 10 17 25*
Reading 6 9 17
Lanauage 5 ~O 17 25 *
Social Studies 5 8* 12*
Science 4 8* 9 20

FreIal. School
Mathematics S 9 17 31
Reading S 6* 15 34
Laoauale S 10 18 30
Social Studies 2 S 8 19
~cience 2 4 9 20

Dolob'oi School
Mathematics S 9 18 30
Readins 4 8 21 30
Lanauale S 9 21 29
Social Studies 3* 9 16
Science 3* 9 19 -

S. S. Cot lin. School
Mathematics 4 7 19 32
Reading S 10 18 29
LanglJage 3* 9 20 30
Social Studies 1 4* 10 18
Science 2 4* 10 20

~. S. Milton School
Mathematics' S 10 18 30
Reading 5 10 18 30
Lanauage 5 10 20 29
Social Studies 2 4 8* IS
Science 3 4 9*

*Data available not sufficiently current; not included in average in
Part II.
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that of materials inflexibility--that the tEL staff must address if the I!L

syscem is to be adapced to che Liberian environmenc.

The problematical issue for this analysis. however. is not that of the

amount of coverase. but of the sequence of coveraae. Th, numbers in Table

Four indicace that the averaae student beyond Grade One never .tudied in a

module thac covered the curriculum for hi. or her current arade level. An

examination of the school module complecion daCa reveals that in only a few

isolated instances did ~ child study modules from the appropriate srade

level.

These fiaures. if accurately reflective of IEL procedures, raise serious

doubts about the meaninafulness of the achievement results. Because the

tests are linked to the curriculum of a certain arade level. tEL .tudents

were asked 'co respond to questions based on in.tructional topics to which

they were either never exposed at not exposed'at the anticip~ted level of

p~olress. Rather than thE achievement te.t mealurina the ability of students

to learn from the tEL material. they mealured this ability plus the dearee

of curriculum overlap from ~ne arade to the next.

To explain. it i. CommOD to have a areat deal of content overlap from

one year to the r,ext. especially in mathematic. and lanauaae art.. The

dearee of this overlap varies from curriculum to curriculum. but a third

arade scudent. for example. would DOC be expected to fAil a fourth arade

examination totally. One would expe~t. however. that the hiaher the arade

leve10f che examinatioD. che poorer the chi,rd arader would do. Thus. in the

achievemenc cest evaluatioD. 1EL sC~ents may ~ave learned exceedinlly well

che macerial in che module. they covered.

IV-17
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be discu....d below, tend to confirm this.} However, IEL students are placed

under an increasing disadvantage whenever the curriculum overlap between what

they have studied and what the t~sts cover is reduced.

. ~.

Two iaaues need to be r~.olved 1n term. of the questIon of IEL module

completion rates. Firlt, is ~he official Kini,try of Education curriculum

too ambitious for the time and ~ther re.ource. available at the elementary

.chool level? Second, can the qu~ntity and sequencing of IEL materials be

modified so as to allow for greater e~~=~;i~ of th~ curriculum without unduly

sacrificing the advantages of the present system of sequential learning? A

third and separate question relates directly co the interpretation of the

relat ive Icorea by IEl,. SQ, and oc: To what extent did the S'Q and OC schools

cover the specific grade level curriculum material upon which the achievement

te.ts were based?

T.ble Five 'presentl a summary of the po.t-tes·t .co~es, by grade level

and subject. for each of the three school types. The interest in terms of

COlt effectiveness is only in those result. which can be shown to be signifi-

cantl)' di fhrent frc:.m wat would occur in the SQ achools. In the parlance of

experimental de.ian. the SQ schooll are the control STouP; they repre.ent the

level of achievement that would result if the ioverament did nothina to

change the elementary education sy.tem. The OC schools .erve a. an experi-

mental group which w~s ~upposed co represent an enriched form of the SQ

school. A. was note~ earlier, for the 1982 year from wich the.e te.t.

relults ar~ taken. the OC achoo~s did not have .irnificantly different

reaource characteristic. than the SQ school.. Finally, the IEL Ichoola repre-

lent the second experimental aroup ~ich differed from the SQ achoola in
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TABLE FIVE

POST-TEST SCORES

BY GRADE, SUBJECT, AND SCHOOL TYPE

44.0 16.8
63.0*** 27.0
46.2 19.0

78.5 I 19.7
79.1 21.2
64.4*** 26.1

37.3 15.9
58.2*** 25.3
48.9w-M'* 14.9

.'

51.6 19.3
60.5*** 18.7
55.9* 17.2

53.Q. 17.4
55.9 17.9
60.5*** 17.1

52.3 15.5
51.9 17.5
58.0** 17. 7

Grade
Subject

Scbool Type

GRADE ONE - English
SQ
OC
IEL

GRADE ONE - Machema Cics
SQ
OC
IEL

GRADE !WO -. English
SQ
OC

c· IEL

GRADE !WO - Mathematic.
SQ
OC
IEL

GRADE THREE - Engli.b
SQ
OC
IEL

GRADE THREE - Mathemacics
SQ
OC
IEL

Hean % Cor'ne t Scandard Deviation

Note: OC Ind IEL Icbool results are identified a. significantly different
from tbo.e of the SQ .chools according to tbe following denotation:

*significant at .05 level
**.i.nificant at .01 level

***significant at .001 level
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TABLE FIVE (Continued)

Grade
Subject -I'

School Type Mean % Correct Standard Deviation

GRADE THREE - Science
SQ 42.9 11 .6
OC 54.8**'* 16.0
IEL 55.2**'* 12 .5

GRADE THREE - Social Studies
SQ 47.7 12.7
OC 57.5*** 13.9
::!J.. 50.3 13.9

11
GRADE FO~R - English

SQ 51.2 18.4
OC 56.6 25.3
IEL 48.3 19.0

GRADE FOUR - ~thematics

SQ 55.4 19.5
OC 59.4 21.'9
IEL 40.4**'* 15.7

GRADE FO'L1A - Science •
SQ 49.6 16.1
OC 62.5**'* 18.2
IEI. 44.0* 16.8

GRADE FOUR - Social St\.!diel
SQ 45.9 11'07
ac 58.7**'* 19.9
IEL 37.3*** 13.2

Note: OC and IEL school resultl are identified as lirnificantly different
from thOle of t~e SQ school. acccrding to the following denotation:

-
*.irnificant at .OS level

**.i.nificant at .01 level
**'*.i.nificant It .001 l.vel
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te~s of the type aud availability of ~terials, teacher training, and super-

visi~n.

The data preleuted here are based on the mean percent of correct

reponle. of all students in each type of school on each of the achievement

tests given. Galda has alIa reported the achievement tests results on the

basis of the means of the Ichool meana. He haa noted the veaknesl in the

latter approach (a small school's average score counts the same as a large

school's average score), but feels it is still useful data. For the purposes

here, it is importlnt to restrict the analysis to statistically significant

results. With only five .chools of each type, it i. extremely unlikely that

any but the most disparate results would be shown to be significantly differ-

en: from zero in the school-based lualysis. In fact, only three grade-level

tests were shown to represent significant mean achievement differences in the

school-level analysisi all vere for IEL Ichools: This vas for the Grade Tva

English (+13.6), Grade Three English (+13.6), and Grade Three Science

(+10.3).

aeturning to Table Five, the relative achievement of the three school

types can be asses.ed in terms of grade level and subject. In Grade One, the

OC schools scored significantly higHer than the SQ schools in English, vhile ~

the IEL schools are significantly lover in Hathematics. Both sets of scores

suggest a disappointing result for the IEL system.

In Grade Tva, IEL and OC schools are both higher than the SQ schools in

English an~ in Mathematics. The OC schools, hovever, also scored .ignifi-

cantly higher than the IEL.chools in both subjects.
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I: is in Grade Three that the most encouraging results are found for

ItL. The ItL system schools are significantly higher thin either of the SQ

or OC types of school in both English and Kathe~tics. This pattern is modi-
~

fied in the Science test results. where ItL Ind OC Ire superior toSQ but not

lignificlntly different from each ether. The Social Studies results show IEL

schools once Igain equal to the SQ Ind lower than the OC scores.

The Grade Four results reveal no statistically significant difference~

in English, but IEL is lower than the other two school types in Mathematics.

This pattern of IEL disappointment continues in the Science and Social

Science results.

COS! AND ACHI~VE~ENT ANALYSIS

Both the length of introduction to the analysis in this report, and the

brevity of the anllysis itaelf. are traceable to the same cluse: the suspect

and limited nature of the Ichievement data for the purposes of cost-

effectiveness evaluation. 1~e achievement data may be considered al inappro-

priate for a variety of rea'l~ns, includinS the orisin.l selection criteria

for OC and SQ. the sample size. the problem of :est administration, the lack

of concomitant data on teacher and student characteristics, and the lack 0:
instuctional proc••s data (e.g., number of days actually taught and subject

matter covered).

Whit is known about the d.ta is that for the ItL schools. at leiS:, the

achievement tests did not correspond to the subject matter covered in school

durins that year. It is im?o.~ible to know. however. what differences, ocher
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:~an in instructional technology, existed among the schools in the study and,

therefore, could have created a bias in the achievement results. For

example, one school, the David Fejue School, accounts fo; much of the differ-

ence that exi.ts between the OC Ichool. and tbe othe~ school types. The

outltanding relultl for tbi. school, if one can accept the evidence of the

achievement tests, may be due to outstanding teachers, highly motivated

students, or a variety of other unknown influencel. In a small sample such

as exises in tbis evaluation design, a singl~ outlier in the distribution can

have a dramatic effect on the average scores for the group.

If Galda had combined the SQ and OC schools, 13 appears.justified by

what is known of their minor differences in ~teriall provision, teacher

training. and supervision, the result would hive been to reduce the effect of

the single outstandingly good or bad school on the overall group mean. Table

Six presents the recon.tructed group mean. for the combined SQ!OC control

population and indicates the net difference in mean acores attained by the

IEL Iystem .chools.

In .ummary, Table Six indicaee serious wlaknes.es in achievement in IEL

classrooms ae Grades One and Four, no sirnificant difference in achievement

in I!L and non-IEL clas.rooms at Grade Two, and sirnificant strengths in IEL

perfo~nce in every subject in Grade Three except for Soci.l Studies where

no .i;ni£icant difference exises. While still not indicaeive of a conliseent

pattern, the resultl in Table Six are .ubseantially lelll anOlllalou. than those

indicated in Table Five. This ~y be becaule the combined SQ!OC arouping

more accurately relembles the proper experimental desian caeeaorization or

IV-23
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TABLE SIX

MEAN ACHIEVEMENT DIFFERENCES

I!L 'JERSUS COMBINED SQ/OC CONTROL GROUP

Grade
Subject

SQ/OC Hean Score
(Percent Correct)

I!L Hean Score IEL
(Percent Correct) Advantage

GRADE ONE

Eaglish 54.5 46.2 -8.3*
Mathematics 78.8 68.4 -10.4*

GRADE 'I'WO

English 49.8 48.9 -0.9
Mathematic. 56.5 55.9 -O.S

GRADE THllEE

Ealli.h 54.7 60.5 +5.8*
Mathematics 52.1 58.0 ·5.9*
Science 49.9 55.2 ·5.3
Social Studies 53.3 50.3 -3.0

GRADE FOUR

Enllish 54.2 48.3 -5.9*-
Matheutics 57.6 40.4 -17.2* -
Science 56.9 44.0 -12.9*

" Social Studies 53.3 37.3 -16.0*

*ladicacl8 .i,uificaace level of .05 or above.
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could be a fortuitous and spurious mathematical result. Assuming the former,

one can hypothesize as to why the pattern revealed in Table Six could occur.

The Grade One achievement problems are undoubtedly due in part (but

there i. no way to know how much) to the difficulty the scudent. would face

in adaptin; to the IEL curricular pro;ram. IEL's areater complexity suggests

a need for a period of adjustment vhich may be expect~d to be greater than

that necelsary for the student in the traditional SQ/OC classroom. In Grade

Two theIe adaptations appear to have been accomplished sufficiently that tEL

and non-IEL achievement are equal. And finally, by Grade Three, even with

the disadvantaae noted earlier for IEL students becauae of still working at

Grade Tvo level modules, .ianificant benefits appear.

The drsappoincing relults for Grade Four are traceable to at least tvo

causes. The first is the non-expqsure to the Grade Four' curriculum, an espe-

dally .serious handicap in the non-Enllish .ubjec.ts to The second i.s the fact

that this wac the first year of IEL instruction, and therefore the teachers

Vert involved in tEL instruction for the first time. It vas also the fir.t

year the Grade Four modules vere used outside the IEL Laboratory School, but

this is hardly relevant if few children ever advanced to these module levels.

Less benim interpretations could be made of the data in Table Six.

Hovever, the fairest conclulion is that the dat. provides both comfort and

con:ulion for thOle vbo are lupportive of the IEL system of in.truction.

In Table Seven, the analy.il of IEL is expanded to look simultaneously

at the ~Olt and the achievement difference.. All COlt and achievement differ-

enc•• are given rQlative to the !2 co.ts and Icore.. In addition, the

achievement difference is divided into chanl_s in mean scores and changes in
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TABLE SEVEN

COST AND ACHIEVEMENT DIFFERENCES

BY GRADE, SCHOOL TYPE, AND SUBJECT

Science
Social
Scudies

Grade
School
Type

Co.c Difference(a)
(Per Student) MD

Engli.h

SDD

Mathematic.

SDD fiD SDD liD SDD

GRADE ONE

OC (b) +19.0 +10.2 D.s. n.s.
IEL 2.46 D.S. D.'. -10.1 +6.4 ..-

GRADE 'NO

OC Cb) +20.9 • 9.4 • 8.9 -0.6
IEL 2.46 +11.6 - 1.0 • 4.3 -2.1 -..

GRADE THREE

OC Cb) D.'. n ••• D.'. n••• +11.9 +4.4 + 9.8 +1.2
IEL 3.95 + 7.S - 0.3 • 5.7 +2.2 +12.3 +0.9 D.'. n.s.

GRADE FOUR
.

OC Cb) n ••• D.'. n.s. n.s. +12.9 +2.1 +12 .8 +.8.2
IEL S.36 n ••• n ••• -rs.o -3.8 - 5.6 +0.7 - 8.6 +1.5

MD • Me.n Difference

SDD • Standard DeviatioD Difference

Ca) • IEL co.ts were determined by dividinl total materi.l. co.t by the Iverlg. size
of IEL cl......

Cb) • No cosc difference is shown for OC schools, as textbooks were not provide~ for
1982.
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the .t.ndard devi.tion. The latter measure c.n serve .s an indil:ator of

whether the changes in achievement are gained .t the expense of increa~ed

inequ.lity in .chievement among the student.. A purported adv.ntage of the
.JI

ItL sy.tem i. an ability to incr•••e achiev.ment without the .ub.tantial

incr••••• in inequality commonly found in the traditional cla.sroom.

For .xample. in Grade Two tbe OC .chool.' advant.ge. in English .re

.ubltan~ial. but 10 is the standard deviation, This means that the increa.e

in average aC~levement of 20.9 points over the SQ scores was achieved not

through a general increa.e but through the production of a smaller number of

very hiah .ccre.. The ttL increas., while le•• (+11.6 points). w.s .chieved

witb le•• disp.rity in r••ult. than w•• the ca•• for the SQ .cbools or the OC

.chools •

In ever! ca.e but one in T.ble Six. the OC advantaae. in te.t .cores

were concomitant with. lara.r .t.ndard de"iation than existed in the SQ

schools. In contr•• t. in three of the six cell. tn which IEL shows. test

score adv.ntage ov.r the SQ schools. there is • decline in the r.lative

standard deviation. Too much should not be made of these relation.hips.

aiven the earlier warnings concerning the probl.ms of interpr.t.tion of the

achievement dat.; but no fin.l decision on the IEL sy.tem should be made

simply on the b••i. of mean .cores. If the interest is in the total

~istribution of achievemenc. the IEL instructional approach may hive

important Idvantages which should tlot be overlooked by an exceSfiv~

conc.ntration on difference. in ..an achiev.ment l.vel ••

Can a fin.l judgment be made on the ~.lue of the IEL .y.tem from these

results? It would seem not. A positive decision for IEL di.semination is
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not justified even when the data are given the most favorable structure and

interpretation. There are simply too many questions which r~~ain unanswered

concerning the relative effi:acy of the lEL instructional system. However.

tbere i. enough encouragement in these re.ults to .rg~e ..ainst a negative

decision as well. The IEL system continuee to indicate a potential for rela

tively economical cost. when compared to the textbook alternative. This'

economy would be reinforced if lEL staff' would take more 8~riously the sugges

tions for reductions in module numbers and the quantity of related materials

and the need to .~ek flexibility in adaptatio~ to smaller classes.

The s~lution to this decision-making impasse C4nn~t be simply to recom

mend further analysis. Steps must be taken to assure that tp'e next ev~lua

cion will lead to complete and reliable data Ilt,~ that these data will permi:

conclusive decision making. No evalu.~ion procesl can answer all questions.

but the research desim can contrQl for the most important considerations.

Therefore, the concluding section of this paper will discuss tr.~ design

factors which must be incor~orated into the 1983 lEL evaluation so that a

final judgm.nt on cost efficiency will be possible Ly Spring 1984.

SUMMARY AND RECOKMENDATlON

In terms of cost, four ~jor conclusions may be made in reglrd to the

lEL system:

(1) While obviously more expensive than the prese~t SQ-type

school. the IEL syscem of instruction should be no more costly, at cla,s
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sizel of approximat~ly forty or more Itudents, thGn would be the most proba-

ble fon of textbook-based system (Text;book altl':rnative "B" shown in Table

Two) •

(2) At class lizes below forty students, the ttL IYltem will be

incraa.ingly expenlive relative to the te:tbook alternative, and will be more

expen.ive than textbook ule at cla.s sizes below the following levels:

Grade One 25
Grade Two 23
Grade Three '23
Grade Four 28
Grade Five 23
Grade Six 30

(3) Similarly, at lmallee clas. lizes, the IEL Iy.tem would be

more expen.ive co di.leminate even if one allume., as i. unlikely, thlt
. ,

telcher training, supervisi9n, distributi~n, Ind diuemiDlt ion' COIU are no

more expensive for the IEL chin for the textbook di.seminacion syltem.

(4) Several potential internal ecoaamie. remain to be exploiced

in the IEL sy.tem in term. of the total quantity of materill. required and

usable, and in terms of the or;anization Qf material. for u•• in .mall

cla.ses and/or with ceachers who have multi-classroom, multi-subje~t

respon.ibilities.

In terms of tEL effectiveness, the conc!u~ionB whi:h may be drawn from

the recent achievement evaluation :re less· certain. The IEL .ystem reUllins

intuitively attractive becau.e of it. ability to .truct~r. the ule of teacher

and .tudent time. Al.o, itl .y.tematic prolre•• ion throulh the .ubject

matter of the curriculum .hould promote greater under.tanding and reteneion.

The achievement results, however, are largely disappointing, except at Grade
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Three, even when IEL is compared to the combined SQ/Or. cont~ol population.

The low scores of IEL students at Grades One and Four m.y be due to delayed

student and teachel' adaptation, respectively; but the data available are

inadequate to confirm this. The Grade Two results, wher. no significant

difference. in achievement we~e found, were hardly more encouragins, given

the additional coats of the IEL prolram.

The residual uncertainty over IEL efficacy and the ability of the

system to jus:ify its costs cannot be allowed to becGme a p~rmanent condi-

tion. The 1983 evaluation design should allo~ for much greater control of

non-curricular technology differences among the school populations. While

the expansion to forty-five school. (fifteen of each type) should have

reduced the ~ll-~ample-.ize problem, it did not do so because of problems

of non-standardization ¥bich vill be discu.sed below. The new schools do,

however, pose a·methodololi~.l problem. The IEL population will consist of

five schools vhere students have used IEL materials for one year or more

(excepc, of courte, at Grade One) and ten schools where students will be

usin, the IEL system for the first time at all ,rades. It will be neceslary

to divide the IEL Iroup into tvo parts, both for eQ~parison with one .nother

and for comparison ,eparately with the SQ and OC populat~ons.

The major "reu of attention for research. desi;n far the 1983 evalua:ion'
are:

(1) Pretesting requi~8m.nts;

(2) Improved data on student characteristic.;
(3) Improved data on teacher ch~racteristic.; and
(4) Measures of currieulum coverage.

Each will be detailed below.
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(1) Pretestins Requirements. The attempts in the Gald. report

to conduct a lon~itudinal analylis of IEL .nd non-IEL le~rning .re highly L

luspect given, •• G.ld. makel quite clear, ....e ch.nge in the n.ture of the

test population. Because of attrition, repetition, ~nd ~Ienteeilm (none of

vbi~h is necellarily random), there is little chance that the student~ taking

a pOlt-telt in one year are the .ame Itudents who took .n earlier pretest or

post-test at the lame school. GaIda note'J that the overlap could be less

than SO percent.

However, vf,thout pretest dat.,. it i.a impossible to .scertain

the value added of a year of instruction within any of the three Ichool

types, or to control for existing differences in prior .chievement .mong

schools. Students in al.l Irades in the thirty nev schools added to the ev.lu-

ation in 1983, and in th" firle Irade in the ozilina~ fifteen schools, have

b~en administered pretests designed b~ the IEL ~roject staff. If the reli-

ability of these tests can be ~=~epted, the residual problem is the f~ilure

schools. Thus, there vill be no opportunity co control for ability differ-

to test the second, third, and fourth Irade studencs at the original fifteen

Ises for the 1982 evaluation.

In consultation 'lith the evaluation speci.list, Dr. GaIda, it

has been decided to recommend that the previous year's pOlt-test Icores be

and five SQ schools that were ti

used as concrols on prior achievement for the second, third, and fourth grade

Itudents at the original fifteen Ichools. All students in the forty-five

enc.I in any analysis which includes the population of the five IEL, five OC,

i-

,-
t

I,.
I

,-
1983 evaluation schools are beiDa assimed identification number.. It will

be nece.lary to have the present Itudents (except those in first Irade) in
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the original IEL, OC, and SQ schools ~tched with the post-test !'~ores from

1982. This can be done through matching of names and test scores and then

recording all data in terms of the new identification numbers. The use of
~

identification numbers vill allov much more detailed student-le~el analysis

than va. practical in the previous year's evaluation.

Tbe result will be an ettperimental dcsi~n in which the follow-

ing analysis can be made with control for prior achievement:

(a) New IEL versus new oc and SQ schools, by grade level and
.ubject;

(b) Old IEL versus old OC and SQ schools, by.. grade level Ind
.ubject;

(c) Old ,ud new IE~ combined versus old and and new OC and SQ
scbools, for Grade One only, in tnllish and Mathematics;
and

(d) Old IEL versus new IEL, Grade One only, for Enalish and
Kathematics.

Becaule the pretest and the pos:-~est control v~riables for

prior achievement are not equivalent, it is not po"ible to compare students

in the second, third, and fourth ;rade cla.s.s in the oriainal set of fifteen

!~L, OC, and SQ schools with the students in the new ser. of thirty IEL, OC, -

and SQ schools. This could be done if one decided to delete the control on

prior achievement, but the result wo,~l~ be ~o produce the same type of

uncertainty concernina cau.ality of achievement which plagued the 1982

evaluation.

The purpose of the c~pari.on. betveen IEL and the tva contr"l

populations (Items (a), (b), and (c) above) i. to establi.h the relative

effectiveness of the IEL curricular strategy versus the traditional alterua-
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tives. Compariaon (d). between old and new IEL classrooms. will test the

hypothesis that teacher familiarity with. IEL materials increases the overall

instructional effectiveness. Unfortunately. another important hypothesis,
-I'

that student familiarity with lEL materials also increases in.tructional

eff.ctiven•••• cannot be test.d except in the ab.ence of a control on prior

Ichiev~~ent. Since the .econd. third. and fourth graders at the five

orilin.l '~£L .chools were not liven pretest. for 1983. but th4! ones at the

ten n.w IEL schools were. there will be no comparable measure of prior

achievement to control for when studyir~ variation in 1983 achievement.

(2) Imoroved Data on Student Characteristics. It is vital th~~

more adequate dati be collect.d on .tudent characteristics. With I l~ck of

pretest e~uival.ncy. the collection of information on .tudent (and te~cher)

Characteristics is even ~re mandatury. All of the data should be coded "0

as to create a student-~pecific file of characteristics wnich can be linked

to the teacher, curricular technololY, and test re.ult. variable••

The main .tudent characteristic. needed are: age, .ex. ~ears

in .chool. repeater Itatul in pre••n: Irade, and rate or dlys of ablenteeism.

For the tEL .tudent., there should al.o be information on the year. of

previous ·IEL material use. Year. of pre-Grade One schooling is an Idditional

variable that may be considered, although the 1982 data did not indicate that

it had a significantly diff~rentiating eff.ct.

(3) Improved Data on Teacher Charlcteristies. Becau.e o~ the

central role played by the teacher a. the primary int.rvenin; variable

b.tween the curricular technology and the .tudent, it is nece.szcy thet

detailed information be collected so that achievement re.ults are credited
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appropriately tu the teacher and to the instructional approach. Even in the

expanded sample of forty-five schools, a spurious correlation between

technology ann achievement could, occur if highly motivated and able teachers
.JI

are not randomly distributed among the three school types.

The mo.t u.eful mea.ure of teacher quality would be to have

e1timates of teacher verb~l and mathematical abilit~. It has been luggested

by Ministry of Education personnel that the teac~.er could be given the

natio~al 9th or l~th grade examinations which have verbal and mathematical

components. Previous research on classroom effects have shown tha.: these

characterilti'c8 of i;;eachersare the ones mo.t often correhted significant'ly

with .tudent achi~vement.

Additional teacher data which would be valuable would include:

age. sex. years of teaching experience. highest education level attained.

possession of teacher training credentials. rate or days of ab.enteei~m.

single- or multi-grade-level re.ponsibility. and class .ize. Teachers in the

I!L schools should be identified in terml of years of IEL experience. All

teacher dat. should be coded .0 as to be mQtchable to the specific .tudents

in the teacher's cla.s.

A special problem in regard to matching teacher characteris-

tics to student achievement i. the practice of having .ubject-specialized

teachers in the elementary school. Thus, one teacher may teach mathematics

for two or more grade level~, while others will do the same for English.

reading, etc. Thus, to match teacher to .tudent is I more c~plicated

process t~an where a single ceacher is respon.ible ~or all subject. It a

given gr1de Ie..,.!. For most schools, Grades One and Two are taught by a
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single teacher; but, for Grades Three and Four, subject speci&lization is the

common practice.

This pattern will require that the teacher survey identify

te.chers by gr.~e level aDd subj.ct t.ught. Where more t~.n ODe cla.s exists

.t a grad. level, the survey vill have to collect the n.mes of all students

in e.ch te.cher's cla.se.. This will allow matching of the te.ch.r's ch.rac-

teristics to the specific identification numbers of students in his or her

class•••

A special problem exists in r.gard to the English .chievement

test. At certain schools, separate teachers have responsibility for reading,

langu.ge arts, and spelling. Ir. these c•••• , c combined teacher character-

istic variable mu.t be created. While simple enough to do mathematic.lly,

there are obvious m.thodological problems of interpreting the meaning of a

variable based on an average of characteristic» over such a small number of

individuals. In any cas., the inclusion oi the teacher data, especiallY

that on math and verb.l ability, will gr.atly enhance the analyst'. poten-

tial to interpret the results in terms of the relative effectivene.s of the

curri~ul4r alternative••

(4) ~asure. of Curriculum Coverage. In an evaluation of alter-

native curricular technologies, it is absolutely essential that information

be collected on how much of the curriculum v•• actually covered by • particu-

lar classroum of students. The importance of this information vas high-

lighted in the current analysis because of the incongruence between IEL

ma terials use aDd the national grade level curriculum. For the 1983 eval u-

stion, it will be important to Iscertaln exactly what textbook. the OC
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schools obtained and what amount of the material was covered. Because all OC

achools did not receive all textbooks, it is necessary to incorporate into

the final analysis a measure of curriculum coverage for each of the subject

areas tested for on the achieve~ent ex~mination.

In addition to the above dati requirements, two areas of research

design remain to be addres.ed: the structure for data collection and the

format of data analysis. Three major parties should be involved in the data

collection. The primary responsibilitj for final design and overall implemen-

tation should rest with the external evaluator. The actual data collection
.

responsibilities should be divided between IEL projecc scaff and Ministry of

Education personnel.

The IEL staff should be assigned the task of collectina data on

student characteristics, teacher characteristics (except verbal and math tes:

scores), IEL module use, and textbook availability and use in the non-IEL

schools. The Ministry of Education,' in cooperation with the WAEC, should be

responsible for teacher verbal and math skill testing and for dati cn teacher

Ind student absenteeism. The work of both ,roups should be coordinated so

that all data is coded in a student-specific manner. Variables such as

teacher characteristics and classroom curriculum coverage should be coded for

matching to each student in the particular classroom.

The external consul tint should be on site during the full period of

data collection in November 1983 and a,ain to monitor problems in the coding

process. The inalysis Ind description of results should be solely the

responsibility of the external consultant, but provisions should be made for

a full review of the evaluation draft by Ministry of Educltion, IEL, and
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USAID per.onnel before the report is finalized. The external consultant

should be in Liberia during the time of draft revision so the comments and

suggestions of all parties can be incorporated, as appropriate, into the

final dr.ft. ~

Tbe d.t. collection recommended here vill .llow for more det.iled

.nalysis tb.n tbe .imple mean, st.nd.rd deviation, frequency distribution,

and contingency analysis eo which the 1982 ev.luation re.ults are restricted.

A simplified production function model of .chool results c.n be u.ed to

elicit the effect of the curricular technology under ceteris paribus (all

other tbing, equal) conditions. Th~ function would take the form of

X • X (S,T,C,e)

wbere "s" represents a set of student ch.r.cteri.tic., "T" a set of te.cher

ch.r.cteristic., "c" a .et of mea.ures of the curriculum .ltern.tive and of

the degree of coverage, .nd "e" rftpre.ent••n error term. The output "X" c.n

be defined in term. similar to that u.ed in the 1983 achievement results. An

additive form of tbe production function would be moat appropri.te, given the

level of d.ta aggr'l.tion. A .ep.r.te function would be e.tim.ted for e.ch

gr.de-level/."bject combin.tion.

This .n.lysis, combined with updatad tEL .nd textbook coat d.ta (to.

the extent COlts are anticipated to have ch.nged), would provide the mOlt

complete ev.lu.tion of thE tEL system' ••ppropriatenes. for general dissemina

tion. The full an.ly.is, including review, should be completed by June 1984.

The recommended evalu.tion de.im may .eem e.peci.lly demanding;

and, in term. of the 1982 d•• im, it doe. r.pre.ent I .ub.t.nti.lly more

complex .ppro.ch. Th.re vill .lso be concomit.nt incr••••• in expense.
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However, economizing on evalua~ion should never be assumed to imply doing the

least expensive evaluation. Given the scale of Liberian government funds

that would be involved in an IEL dissemination, Mnd the ~otential effect of

the change in curricular technololY on the lives of students, it would be

extremely .hort-sighted not to a.sure Cbat the best po.sible data are

collected within the limits of resource availability. Of course, cost effec

tiveness evaluation is subject to its own analysis in terms of costs and

effects. The research design proposed here should prove to be ~ good invest

ment and allow for a conclu.ive decision concerning the IEL system's future

status.
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COST ISSUES IN THE DISSEMINATION

OF THE LIBERIAN

IMPROVED EFFICIENCY OF LEARNING

(IE1.) PROJECT

Report No. 4

INTRODUCTION

Two ~jor co.t i.sues exi!t in term. of the ultimate evaluation of the

IEL in.tructional program for u.e in the leneral Liberian elementary educa-

tion .ystem: The first ·i. the relative co.t-effectiveness of the tEL curricu-

lar technology in actual classroom use, as .opposed to the traditional

.teacher-based ·system or the traditional sy.tem supplemented by improved

teacher training and greater availability of textbooks. Report No.3 of the

tEL Co.t Analysis Project reviewed the current data available on relative

COlt-effectiveness of IEL. While .ome of the data were encouralina for the

IEL methodololY, no conclu.ive fi~dings were ju.tified given the problems

with the 1982 achievement data and the inconsistent results for IEL across

Irade levels and .ubjects.

The second major cost issue, and the central concern of this report, is

the COlt of tEL dissemination, i.e., the COlts incurred by the initial imple-

mentation of IEL out.ide the evaluation experiment schools. These costs Ire

of a different nature than the recurrent COlts (primarily of materials
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replacement) which will be incI',rred in the day-to-day operation of schools

that adopo: the IEL system. The dissemination costs represent an "investment"

related to the one-time expenditure on pre-dissemination teacher training,

initial supervision of IEL implementation, and provision of the original set
..JI

of IEL materials and equipment. (This last COlt will include both printing

and delivery expenses.)

The costing of these various activities is made difficult by the fact

that no final tEL teacher training. supervision. or dissemination plan is yet

in existence. Even the provisional plan to d~sseminate IEL to a set of ten

schools in each of the nine counties of Liberia has now been suspended, and

the actual dissemination strategy will be dependent upon the.. results of the

1983 evaluation. This report will conclul~ with a brief recommendation on

how the disseminatio.: planning process should proceed in the interim until

the next evaluation cycle is compl~te.

The immediate contribution of th~s report will be to examine some of the

costs and non-cost constraints which will limit any dissemination program.

Cost estimates will be provided for the expense of a hypothetical program of

IEL dissemination to the governm~nc elementary school system. In addition.

the cost data will be presented ~o as to allow for a recosting of alternativ~

systems of ~rtial or complete dissemination.

This report will also provide aeparate dissemination cost estimates by

grade level and by county. As it is extremely unlikely that a simultaneous

nationwide dissemination of tEL will occur, these detailed cost estimates

will allow for a costing based upon any combination of grade level and

regional distribution.
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NON-COST CONSTRAINTS 10 DISSEMINATION

As noted above,. there are three activities which, regard leu of cost,
-JI

will be con.traints on the timing within which IEL dil.emination can be

achieved. The fir.t il the printina capacity of the IEL modules/~terials

production system. Assuming continued use of photocopying as the lole means

of mat~rials reproduction, the ule of the present IEL equipment, even in

conjunction with support from the private facilities provided by SINlHAX,

Inc., establishes a limit on how much IEL material can be published in a

given amount of time. Equipment failure and the uncertainty of electrical

power create further conltraints on the probable production capacity •

Some con.ervetive lead time will have to be allowed for IEL production

se a. to avoid the frequent delays in materials provi.ion which has character-

hed the IEL system in the experimental schools.' In addition to. producti~n

timing, dissemination planners must al.o allow tor adequate delivery time.

Presently, IEL prOduction is located in Monrovia <a. i. the SINIHAX

facility). All di.tribution of ~terial. mu.t orilinate at this locu•• The

more distant the schools that are to receive IEL material., and/or the more

indirect the transportation linkages, the more time that will be required for.

actual distribution.

As great a constraint as the printing and distribution process will

repre.ent, it probably will be le•• restrictive than will be the need for

pre-di••eminatioo teacher training and for initial .upervision of IEL imple-

mentation. The capacity of the var.ious. potential source. of teacher training
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(University of Liberia, Cuttington Uaiversity College, Kakata Rural Teacher

Train~ng Institute, and Zorzor Rural Teacher Training Institute) is quite

limited for all but a very long-term dissemination plan~ At this time only

the Cutting ton tJni veraity College ptlrsonrael have worked.,wi th the IEL experi-

mental project and then only to prepare traditional and not tEL teachers.

The recent teacher training programs involved only slightly more than one

hundred teachers. Pre-dis~emination teacher training would have to be on a

much larger Icale. Given the dramatic change in teaching style and technique

which the IEL technology requires of ~he instructor, it would be unwise to

envision expansion of the IEL system r.o schools which have not had the bene-

fit of teacher training in th~ use of tEL material,.

The IEL project staff are currently engaged with Ministry of Education

personnel in the implementation of an inspection/supervision Iystem for the

SQ and OC schools. These lame personnel need to be introduced to the require-,.

ments of supervision which will be a part of the initial IEL dissemination

process. IEL staff should design an implementation supervi.ion format for

use by Ministry of Education in.pector~t~ staff. There i. a180 a need to

analyze the extent to which the supervisory requirements themselves will

exert a constraint on the rate of IEL implementation. The greater the skills

6nd training required to supervise IEL, the fewer individuals there will be

who are qualified to do the work. This is an important issue, and steps

should be taken now to prepare fo~ the training of supervisors in v,rious

parts of Liberia so that dissemination will not be restricted to the geograph-

ical area in which the project is now located.
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CLASS-SIZE CONSTRAINTS TO DISSEMINATION

A major finding of the Cost Analysis Project has been the relationship

between cla.s size and the relative co.tliness of the IEL .ystem comp.r~d to
JI

the textbooks-based in.tructional alternative. The IEL system il more expen-

sive per student at class .izes below twenty students end only becomes leiS

expensive for cla~s sizes above forty students. As wa. pointed out in Report

No.1, the reality of the Liberian system is that most elementary classes

beyond grade one are of less than optimal size for IEL instruction. lEL

curriculum design staff have been encouraged to pursue the dual options of

materials reduction and materials ~epacka&ing. Given the information

provided in Report No.3, that cla.ses are covering only from fifty to

seventy percent of the module .chedule, the first option of materials reduc-

tion is even more mandatory. Can the content of IEL modules and support

materials. be melded 80 that classes cover a full year's curriculum in one

year? If 10, the result would have financial benefits as well becaus~ of the

reduced Dumber of mo~ulel, review booklets, and other materials that would be

required.

Repackaging recommendations.have met resistance from the IEL staff.

While the curriculum specialists must be the final arbiters on these matters "

it is important that they realize that suggestions for redesign are not

attacKs on the IEL system but are attempts to increase the real chances for

IEL to be shown to be economically viable. Given the fiscal limitations on

the Government of Liberia and the lack of current effectiveness data that
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Ihow a consistent learning advantage for IEL students, these economizing

issues are of increased importance.

F~r the present analysis, the existing fit of IEL to class size will be

uled. .~() understand' the ncture and scope of the problem of fit, it is neces-
.JI

sary ~nly to review the data in Table One. This table presents the distribu-

tion of class lizel, by county and grade. Honrovi~ City is listed .epa-

rately; thuJ the Montserrado County data is exclusive of Monrovia City

schools. ~Iis geographical listing will be maintained throughout the

remainder of this report.

The data in Table One (upon which the later analysis is based) comes

from the 19S1 school survey of the Ministry o~ EducatiQn. En~ollments were

collected ~y grade level (including Kindergarten and pre-Grade One classes)

for school~ having any elementary school classes. Thus, some junior high

schools that have fifth and sixth grad~ cl~8ses ~re included in the survey

data.

As would be expected, the large.t schools are located in tho.e areas

where cities or large tOwnl exist (Monrovia, Lofa County, Bong County, Nimba

County, and ~.ryland County). This same finding i. confirmed if one examines

the school lilt of the or~gin.l cen.us. This ~elation8hip between urbanity,

large size, and IEL fit poses a problem for the IEL project rationale, since

lEL was originally designed as • curricular support system to aid the rural

schools and especially those where poor teacher quality posed a barrier to

.tudent achievement. However, these data indicate that the IEL sy.tem has

the ~re.te.t relative cost advantage only in those urban or large town

schools wherf: ceacher qual ity, al though perhaps still low by an abaol ute
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TABLE ONE

SIZE DISTRIBUTION OF CLASSES, ALL SCHOOLS, 1981

BY GEOGRAPHIC DESIGNATION AND GRADE LEVEL

Size Distribution
County/City

Grade Level
No. of Schools 1-20 21-40 41-60 61-100 101+

Monrovia City
Grade 1 (104) 34 24 16 14 16

2 (l04) 44 28 10 10 12
3 ( 98) 47 18 10 14 9
4 ( 94) 50 19 5 12 8
5 ( 86) 47 18 5 8 8
6 ( 75) 39 13 7 11 5

Hont.errado County
Grade 1 (186) 86 58 20 16 6

2 (la9) 119 39 U3 9 4
3 (l84) 133 27 16 4 .~

4 (l79) 132 31 10 3 3

- 3 (65) 119 35 7. 2 2
6 (lSI) 116 25 8 0 2

Cape ~~unt County
Grade 1 ( 65) 46 16 0 1 2

2 ( 60) 55 3 1 1 0
3 ( 56) 51 2 1 2 0
4 ( 52) 46 4 1 0 1
5 ( 42) 38 2 1 1 0
6 ( 34) 31 2 1 0 0

Lob County
Grade 1 (72) 8.~ 54 19 10 4

- 2 (165) 114 35 ij 5 3- 3 (155) 114 27 10 2 2
4 (120) 89 19 7 3 2
5 ( 92) 73 10 5 2 3
6 ( 74) 57 10 4 1 2

Bona County
Grade 1 ( 99) 46 25 13 11 4

2 ( 97) 57 16 10 9 5
3 ( 93) 58 20 11 4 0
4 ( 90) 63 16 7 3 ·1
5 ( 79) 55 16 7 0 1
6 ( 69) 48 16 4 0 1

Continued on Following Page
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TABLE ONE (Continued)

Size Distribution
County/City

Grade Level
No. of Schools 1-20 21-40 41-60-- 61-100 101+

Nimba County
Grade 1 (267) 150 69 26 13 9

2 (264) 172 62 15 8 7
3 (265) 190 49 13 7 6
4 (254) 193 37 14 6 4
5 (234) 189 27 9 5 4- 6 (202) 164 26 5 5 2

Grand Bassa County
Grade. 1 (118) 75 29 4 8 2

2 (116) 93 13 4 6 0
3 (113) 91 12 6 4 0
4 (110) 93 9 5 3 0
5 ClOO) 83 12 4 1 0.' 6 ( 92) 78 8 6 0 0'~

, Grand Gedeh County
Grade 1 CI03) 49 31 . 15 8 0 .-

2 Cl02 ) 67 23 8 4 0
3 ( 95) 68 21 4 2 0
4 ( 98) 80 12 4 2 0
5 (77) 58 15 3 1 0
6 ( 67) 52 12 2 1 0

Sinoe County
Grade 1 (122) 99 13 8 1 1

2 (122) 100 IS 4 2 1
3 Cl23) 105 14 3 0 1 •
4 ClIO) 97 10 2 1 0
5 ( 90) 81 7 2 0 0
6 ( 90) 80 7 3 0 0

Maryland County
Grade 1 (139) 88 31 8 5 7

2 CI38) 102 20 10 5 1
3 (136) 108 16 8 3 1
4 (134) 105 18 8 3 0
5 (113) 94 13 S 0 1
6 (103) 83 IS 4 1 0
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criterion, is relatively higher than elsewhere in tne elementary school

system.

To determine if 8 different pattern would occur within the government

elementary school sector after excluding all mission and other private

Ichools, the 1981 enrollments data were reanalyzed. Table Two prelents the

results of this ana1ylil. This breakdown of the daca is especially appropri-

ate since the tentative dissemination plans for tEL include government

schools only. An exa~ination of Table Two reveals a pattern of bias toward

small class sizes at all grade levels, similar to that shown in Table One.

However, as one would expect, given the attrition pattern in Liberian elemen-

tary schools, ·the lmall-class-size phenomenon is even more p:evalent at upper

grade level s •
.

Before proceeding to a more detailed analysis of the problem posed to

the tEL system by clals sizes in the government school., it is useful to

address the issue of the quality of this data 'and the determinants of the

pattern of the cla.s-size distributions which have been leen in T~bles One

and Two. The 1981 school enrollments lurvey by the Department of Planning

and Development of the Liberian Ministry of Education bas produced the most

complete data set on enrollments available. The survey collected informa-

tion, by school, on locat ion, 'number of teachers, total grade levels taught,"

and enrollment by grade level from Kindergarten to Grade Six. The only

incomplete data reported were for a few schools in Monrovia.

Obviously, the collection and tabulation of extensive data of this type

are subject to error. However, the consistent pattern of result., the

confirmation of patterns found in the earlier 1979 and 1977 surveys, and the
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TABLE twO

SIZE DISTRIBUTION OF CLASSES, GOVERNMENT SCHOOLS, 1981

BY GEOGRAPHIC DESIGNATION AND GRADE LEVEL

.".

Size Distribution
County/City

Grade Level
No. of Schools 1-20 21-40 41-60 61-100 101+

Monrovia Ci ty
Grade 1 ( 30) 4 3 3 6 14

" 2 ( 29) 4 5 4 6 10
3 ( 30) 5 4· 4 9 8
4 ( 29) 9 2 4 6 8,
5 ( 28) 9 5 2 4 8-
6 ( 23) 5 4 2 7 5

Montserrado County
Grade 1 ( 94) 46 27 8 9 4

2 ('95) 58 19 9 7 2
3 ( 91) 64 16 7 2 2
4 ( 91) 67 15 6 1 2
5 ( 83) 56 20 5 0 2
6 ( 73) 52 15 4 0 2

Cape Mount County
Grade 1 ( J5) 25 8 0 1 1

2 ( JJ) 30 1 1 1 0
3 ( 31) 28 1 .i 1 0
4 ( 31) 28 2 1 0 0
5 ( 24) 22 1 1 0 0
6 ( 19) 17 2 0 0 0

Lob County
Grade 1 (126) 64 39 11 8 4

2 (124) 88 25 3 5 3
3 (119) 91 17 7 2 2
4 ( 94) 74 13 2 3 2
5 ( 70) 57 6 3 1 3
6 ( S3) 44 3 3 1 2

Bong County
Grade 1 ( 61) 26 11 10 11 3

2 ( 60) 28 14 8 7 3
3 ( 63) 35 14 10 4 0
4 ( S3) :3B 9 2 3 1
5 ( 48) 32 10 5 0 1
6 ( 42) 28 10 3 0 1

Continued on Following Page
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u.e of class-size categories of at least twenty students assure that the

general patterns of class size found in Tables One and Two are representative

of the underlying reality of the Liberian school situation.

As to the determinants of the patterns themselves. ;he main forces at

work are those of attrition and repetition. Because of attrition. one would

normally find lower cla•••izes at each .ub.equent level. However. the

factor of grade repetition counters this at certain grades. The incidence of

repetition varies among schools. but it is not unusual to find the second or

even third grade class as the largest class •. In small schools this could be

because of normal variation in entry numbers from year to year. but in the

larger schools the larger second or third grade class enrollment is almost

certainly I result of student repetition.

Another factor affecting the size distribution of classes is that some

small schools have no students at a particular grade but have students at

earlier and later grades. (The data used in this report are only for classes

which had at least one st~dent.) Other .chool. in the .urvey had less than

the full elementary grade cycle. These include .chools which stop before

Grade Five or Six and others. such as the aforementioned junior ~igh schools.

which begin with Grades Five and Six. These ttincomplete" schools create some.

unusual patterns of enrollment when, for example. students transfer to a

school which has the upper-level courses. ThuI, you can have th~ee schools

with cen students' each in third grade "nd then find one school with twenty

five students at the fourl:h grade level. These unusual patterns of enroll

ment will pose problem. felr tEL dissemination in terms of per-student costs
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and the need for adaptation of Itudents who transfer from non-IEL schools to

tEL schools.

Returning to the more basic problems of tEL dissemination, it is useful

to e~amine the question of how maray schools should be converted to IEL if IEL
~

achievement results jUltify the wider implementation of the programmed teach-

ins and programmed learning approaches. Becaule of the relative costs of

IEL, it may be accepted that classes of over forty students would be effi-

cient users of the IEL technology. If a class has from tventy to forty

students, the tEL system may be slightly more .expensive in day-to-day use

than a textbook-based curriculum; and, if there ar~ fever than twenty

students in a clals, tEL i. almost certainly going to be the.~ore expensive

.ystem of learning.

It was stressed in Report No.1 that IEL', justification is not that it

is inexpensive but that it is more effective in terms of the net effect of

costs and benefits. The achievement data do not yet confirm or deny this

a.sertion with any finality. Ho~ever, the proposals here will be based on an

as~\=ption of adequate effectiveness to ju.tify each level of co.t. incurred.

In Table Three, each of the ten geographical area. of the survey is

analyzed in terms of the percentage of schools with classes that fall below

forty-one .tudents and twenty-one students. This is done for Grades One,

Three, and Six. The relevance of this analysis lies in the earlier discus-

sian of relative efficiency: tho.e schools with clas.es of tventy students

or lei' are likely unluited for IEL u.e unless substantial achievement gains

can be shown to justify the cost differential. The larger threshhold of
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TABLE THREE

INCIDENCE OF SMALL CLASSES, GOVERNMENT SCHOOLS, 1981

BY GEOGRAPHIC DESIGNATION AND GRADE LEVELS ONE, THREE, AND SIX

County/City Percent of Cla••es JI Percent of Clalses
Grade Level Total Sc:hooll 40 or Below 20 or Below

Monrovia Ci ty
Grade 1 30 23% 13%

3 30 30 17
6 23 39 22

Montserrado County
Grade 1 94 ·78% 49%

3 91 88 70
6 73 92 71

Cape Mount County
Grade 1 3S 94: 71%

3 31 94 90
6 19 100 89

Lofa County
Grade 1 126 82% Sl %

3 119 91 76
6 53 89 83

Bong County
Grade 1 61 61% 43%

3 63 78 56
6 42 90 67

Nimba County
Grade 1 197 81: 55:

3 197 93 74
6 150 93 88

Grand Bassa County
Grade 1 81 90: 67%

3 74 93 85
6 61 95 89

Grand Gedeh County
Grade 1 82 79% 49%

3 79 94 7S
6 51 98 80

Continued on Following Page
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TABLE THREE (Continued)

County/City Percent of Classes Percent of Classes
Grade Level Total Schools 40 or Below 20 or Below

.II

Since County
i Grade 1 103 93% 83%

3 103 97 90
6 74 99 93

Maryland County
Grade 1 114 89% 66%

3 111 90 82
6 89 096 81

Total for Liberia
Grade 1 923 81% 57%

-
3 893 89 75.
6 635 92 81

.:

Total for Liberia
Excluding Monrovia

Grade 1 893 83% 59%
3 868 91 77
6 612 95 83

.0
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..
forty students or less per class could be used if one had less substantial

but still positive achievement benefits shown for IEL students.

Interestingly, outside of Monrovia City (which has the lowest number of

small government schools), only three counties (the remaibder of Montserrado,

Bong, and Grand Gedeh) would have more than fifty percent of their schools

participate in tEL even if the lower cut-off of twenty students per class at

Grade One were used. Two of those counties (Montserrado and Grand Gedeh)

would still have forty-nine percent of their schools excluded from tEL, and

the third (Bong) would have forty-three percent excluded. Assuming that the

achievement of IEL students were such that dissemination only to the schools

with classes above forty students was justified, then Monrovia and Bong

County woul~ be the only areas to include more than one-third of their

.chools in the dissemination plan.

If the cla~s-size requirements were extended to the Grade Three level,

then an even greater proportion of schools would be excluded from participa

tion. For example, if IEL were to be implemented only in thOle schools Where

the fir.t three gradeG had at least forty students each, only Montserrado and

Bong Counties, and Monrovia City, would have more than one school in ten

participate. (The figures would be twelve, twenty-two) and seventy perCf t

for the three areas, respectively.) Even under the more liberal plan of

disseminating to schools with an average of more than twenty students In each

of the first three grades, only Montserrado, Bong, and Nimb. Counties, and

Monrovia City, would have more than one school in four participate.

The couvergence of the twin realities of IEL costs and Liberian school

size is striking and so will be its effect. If IEL is disseminated on the
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basis of relative efficiency, it will be adopted primarily by the most urban

counties, within all counties by the most urban schools, and within the urban

.chool group by the large.t (and presumably more advantaged) urban schools.

The danger i. that the IEL .ystem will become a componen~of elite educatioD,

rather than .erving ita original purpose of providing greater educacional

opportunity for the poor, rural student. The only alternative. however. is

to UDplement IEL in the small schools which constitute the majority of the

Liberian educational environment.

Unfortunately, as it is presently constituted. the IEL system is

uniquely ~fit for such .chools in cost, design, and management. Somewhere

in the procell of materials production and revilion. the IEL ··curriculum

designers lo,t sight of the original purpo.e of the proj~ct and/or of the

nature of Liberian primary education. Whatever happaned. only a program of

redesign--of materials and of the delivery sy.tem--can salvage the project's

original goals.

DISSEMINATION COSTS

The calculation of cost estimates for IEL disseminacion requires the

selection of a dissemination plan (Which schools in what sequence?) and a

cOlting of the "IEL Dissemination Package." This package would consist of

all of the activities related to conversion of a non-IEL school into a fully

operating IEL institution. The earlier reports in the Co.t Analysis Project

have identified the following components of the IEL system:
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- Module. and support materiall;
- Classroom equipment;
- Teacher training; and

Supervision.

In addition to programmed teaching and programmed learning modules. the

materials component includes: r'eview booklets. practice booklets. block and

lamester test•• test booklets. test answer keys. and an arta and crafts

~nual (for the upper three grades only). The classroom equipment component

cO~8ists of the semester ~ck~ge boxes (which are designed to Itore the

instructional materials). group chalkboards. and lap boards.

Pre-dissemination teacher training and post-dissemination supervisory

assistance have not yet been articulated in a manner which allows for

effective costing. The teacher training costs can be estimated from the 1983

ceacher training programs for IEL and OC teachers. but the IEL program wa~

staffed primarily by IEL project members. Thus. there is still uncertainty

about the actual cost of feeding. lodging. and instructing the teachers for

the final IEL system. In addition. the later program. may operate 0 a

larger scale which may allow for some mana;ement economies not present in the

1983 training exercises.

While rough estimates are possible for the teacher training component •.

it is much too premature to estimate costs of the supervisory component. It

is the goal of the IEL staff to incorporate existing Ministry of Education

personnel into the supervisory network 80 as to avoid net cost increases.

However, the requisite recruitment ~nd training of such individuals have not

been finalized. This dissemination component will undoubtedly involve some

expense, but toere is no basis at the mom~nt to do other than accept

V-20



-

V-21



(although with scepticism) the a8suranceo that the net effect on the

government because of IEL supervisory costs will be minimal.

Based on the data in Report No. 1 on unit costs. Table Four presents 8U

estimate of the component expenses involved 'in an IEL diJseminatioD package

for each grade level. (A package provides all of the components necessary to

implement IEL in one grade level in one school.) The modules/materials costs

are based on the current tEL design and current materials costs. While the

cOlt of the materials/modules and semester packages are unaffected by class

size. the group chalkboards and individual lap boards would have to be

included based up~n the actual enro!l~ent within each grade in a dissemina-

tion school. The dissemination package estimates have been .based on the

following class size figures:

-

Grade One
Grade Two
Grade Three
Grade Four
Grade Five
Grade Six

45
27
23
19
16
15

The teacher training cost figure is an estimate of the expense of

prepar~ng a sin,le classroom teacher to work within the IEL system. The

conservat i ve estimate of $200 per teacher is subject to variat.ion because of

training group size, distance traveled, length of course, salaries of teacher

trainers. and stipendS paid to traine~s, in addition to the direct instruc-

tional costs related to materiall, equipment, and facilities. Only the

teacher training amount (and the exclusion of any materials delivery and

instructional supervisory costs) in Table Four is lubject to any significant

underestimation.
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The subsequent dissemination cost analysis will use the following

rounded totals, by grade, of the IEL dissemination package for all further

calculations:

Grade One $730
Grade Two 750
Grade Three 810
Grade Four 940
Grade Five 940
Grade Six 940

The remaining requirement to estimate dissemination costs is to have a

dissemination plan. Since no official IEL/Ministry of Education plan yet

exists. an illustrative plan will be examined here. The Ministry of Educa-

tion school survey data and the IEL dissemination package co.ting approach

allow for the direct estimation of any dissemination .trategy. Once a plan

is designed, one onl~ needs to identify the participant Ichools and the

number of classrooms each has at each grade level. Then the package costs

for .ach irade level can be multiplied by the number of dissemination classes

at each grade level to obtain a total dissemination COlt figure for each

grade. Thi. flexibility allows for the calculation of tbe dirs.mination in

phases, as well, regardle.s of whether phasing is by geographical location,

. . '.school Slze. grade level. or any comblnatlon.

The hypothetical dis.emination plan to be analyzed here is assumed to

have three phases. In Part I. all government schools that have at least

forty students at each grade level up to Grade Four will receive the tEL

instruction .ystem. In Part II. IEL will be further expanded to include the

schools which have more than twenty but fewer than forty .tudents at each

grade up to Grade Four. Finally. Part III of the dissemination will see lEL
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introduced into any government school which has ten or more students at each

grade level from Grade One to Grade Four. It is assumed throughout that, if

a school qualifies for dissemination, regardless of the size of classes at
..11

the Grade Five and Grade Six level, they al,o will receive the IEL system.

In .electing schools it wa, necessary that they have classes at each grade

from first to fourth, but it was Dot required that dissemination schools have

a fifth or a sixth grade. Tne latter issue was a factor only in the Part III

dissemination.

Table Five presents the population of schools, by geographical area,

that would participate in Part I of the dissemination plan. The table indi-

cates the number of IEL classes which would operate at each grade level.

These figures were estimated by dividing total enrollment in a grade level by

sixty (an optimal class size for IEL in terms of costs) and by assuming that

one class ~ould exist for every sixty students or partial multiple thereof~

Thus, if a school had a first grade enrollment of 165 students, three IEL

classes would be created; and if it had 190 students, four classes would be

put into operation. In reality, smaller or larger class sizes might exist,

and this would increase or reduce the number of IEL packages required for

dissemination. Effective phnning, however, .should assure that the actual

class size adheres to the IEL optimum as closely as feasible.

Table Five once again points up the major anomaly of the IEL system.

Monrovia City is the largest single participant in the program even though

the size criterion for Part I (forty students) is signficantly below the IEL

optimum (sixty students) for relative cost efficiency. The most rural

counties--Cape Haunt, Grand Bassa, Gra~d Gedeh, and Sinoe--are not heavily

represented in Part I.
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*All government sehools with at least forty students at each grade level
up to Grade Four.
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Tables Si~ and Seven present the information on school participation by

geographical area for Parts II and III of the dissemination plan. respec-

tively. It is important to remember that Part III of the plan is based upon

a criterion (ten students per class) which is well below the level at which

IEL has any likelihood of approaching cost comparability with the textbook

alternative. The only exception would be if the Hinistry of Education

curriculum materials project fails dramatically in its attempt to design and

implement a low-cost textbooks alternative.

Finally, Table Eight presents the dissemination cost estimate for Parts

I, II. and III by grade level. The total cost for initial dissemination of

IEL to the .elected 361 schools (forty percent of all govern~ent schools) is

estimated to be $2.130.910. Part III is the most expensive phase. because of
.

the larger number of schools; and Grades Four and One are the most exp~n&iv~

1rade l~vels, because of the greater materials expense and greater number of

classrooms, res~ectively. These totals do not include materials delivery

and instructional supervision expenses.

In actual dissemination, phasing over time would be a reasonable

strategy alternative. Data such as developed here will allow for estimation

of costs by year regardless of whether all schools are phased simultaneously

or schools are introduced into IEL in a stsggered format by grade and year.

Given the sequential linkage of the IEL materials, it may ~ be useful to

introduce IEL materials into all grade levels of a school at once. Phasing

over time by grade. by location, and by whatever other criteria seem useful

is an important alternative for fiscal reasons as well. Phasing in the

dissemination system over a period of years reduces the initial cost impact
,

of IEL adoption and also allows more time for the Government of Liberia to
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WAll government schools with more than twenty but fewer than forty
students at each grade level up to Grade Four.

V-27



TABLE SEVEN

DISSEMINATION PLAN: PART III*

BY GEOGRAPHIC DESIGNATION AND GRADE LEVEL

>

IEL Packages by
Grade Level

County/City
(No. of Schools) One Two Three Four Five Six

Monrovia City 4) 5 4 4 4 4 4 =-

Montserrado County :!3) 24 23 23 23 22 21

Cape Hount County ( S) 5 5 5 S. 5 5

Lob County ( 19) 19 19 19 19 10 7
-

Bong County 16) 17 16 16 16 15 14

Nimba County ( 44) 44 44 44 44 43 37

Grand Bassa County ( 12) 12 12 12 12 12 12

Grand t;edeh County ( 18) 18 18 18 18 15 14

Sinoe CO,~,;Jry 19) 19 19 19 19 19 19

Maryland County ( 2S) 25 25 25 25 22 22

TOTAL (185 ) 188 185 ISS 185 167 155

-
WAll government schools with more than'twenty but fewer than forty

students It each grade level up to Grade Four.
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TA HIE EIGIIT (Cont inued)

,I " , I , ,III ,II I. I "_ ,

niasemination Costs by
Grade Level

County/City
Dissemination Plan

(No. of Schools) One Two Three Four Five Six Total

Lofa County
Part I ( 7) $ 14.600 $ IZ .000 $ 10.530 $ 12 .220 $ 12.220 $ 10.340 $ 7J .910
Part II ( 14) IJ .870 II .250 II .340 13.160 13 .160 13 .160 15.940
Part III ( 19) IJ .870 14.250 15.390 17.860 9.400 6.580 11.350

<: TOTAL $ 42.340 $ 31.500 $ J7. 260 $ 43.240 $ 34.780 $ 30.080 $ 225.200I
to.>
0

Rong County
Part I ( 7) $ 12 .410 $ 11.250 $ 8.100 $ 8.460 $ 1.520 $ 8.460 $ 56.200
Part II ( II) 10.220 10.500 8.910 10.340 10.340 10.340 60.650
Part II I ( 16) 12.410 12.000 12.960 15.040 14.100 13 .160 19.610

TOTAL $ 35.040 $ 31.750 $ 29.970 $ JJ .840 $ 31.960 $ 31.960 $ 196,520

Nil1lba County
$ 17 .~60Part I ( Il) $ 26.280 $ 21.000 $ 19.440 $ 19.140 $ 18.800 $ 123.120

Part II ( 27) 23.160 21.000 21.870 25.380 25.380 25.380 142.310
Part III ( 44) 32.120 33.000 35.640 41.360 40.420 34 .180 211.320

roTAI. $ 81.760 $ 75.000. $ 76.950 $ 86,480 $ 84.600 $ 18.020 $ 482.810

Continued on Following Page
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TABLI;: F.IGIIT (Cont inuell)

II. 1." ,

Dissemination Costs by
Cra(le Leve1

County/City
.

Disse.ination Plan
(No. of Schools) One Two Three Four Five Six Total

Maryland County
Part I ( 6) $ 9,490 $ 7,500 $ 7,290 $ 7,520 $ 6,580 $ 6,580 $ 44,960
Part II ( 10) 1l,I40 7,500 8,910 9,400 9,1,00 9,1,00 57,750
('art III ( 25) 18,250 18,750 20,250 23,500 20,680 20,680 122,tl6

< TOTAL $ 40,880 $ 33,750 $ 36,1,50 $ 40,420 $ 36,660 $ 36,660 $ 224,820
I

w
N TOTAL FOR I.IBER IA

Part I ( 69) $1 J7, 970 $112,500 $103,680 $110,920 $ 91,160 $ 91,180 $ 654,010
Part II (107) 102,200 84,000 87,1,80 100,580 100,580 99,6leO 571,,480
Put III (185 ) 1l1,240 U8,750 149,850 113,900 156,980 145,100 902,1,20

CRAND roTAL $311,410 $335,250 $34 j ,010 $385,400 $355,320 $336,520 $2,130,910

\,
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prepare for the new recurrent cost effects. Both of these fiscal advantages

are noteworthy given the other financial demands on the government and the

current restricted resource capacity of the nation.

The plan reviewed here il only a hypothetical one, of courle. The final

dillemination plan deligned for IEL, if it i. implemented beyond the experi

mental stage, undoubtedly will differ greatly from the one shown here.

However, the approach to cOlting will be exactly as that uaed in this

analysis. It is important to recognize that the greatest value of the

cOlting system reviewed above is that it has major advantages for both plan

ning of implementation and for analysis of its effects. Resource conltraints

will be an important iuue to any dille';ination planning committee, and this

cOlting approach allows for direct and rapid cOlting of a variety of alterna

tive plans based on varying dissemination criteria. The planners can then

discard thos~ pians ,which imply demands beyond the current level of funding

capacity and concentrate ·on the fiscally reali.tic alternatives.

In the concluding section of this report, two final activities will be

accomplished. Firat, a review of the major conclusionl concerning the finan

cial and non-financial conltrainta to IEL will be presented. Second, a let

of recommendations will be made aa to the structure and responsibilities of

the proposed IEL dissemination planning committee. If dissemination is to

occur rationally and with minimal unnecessary expense, the work of the

planning committee is as urgent as it will be challenging.

SUMMARY AND RECOMMENDATIONS

The ability and willingness of the Liberian government to absorb the

costs of IEL dissemination and of IEL recurrent costs (an annual amount equal
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to about one-fifth of the initial dissemination costs) will be dependent

upon the future resources available to the government and the proven rel~tive

effectiveness of IEL in terms of student achievement. To the exr.ent that

external funding is available t~ aSli.t in underwriting Ghe disaemination

coat., the willingness to expand the implementation of 1EL will be increased.

But the iovernment mu.t be a.8ured of ita own ability to absorb anQ maintain

the increases in the annual budget of the Ministry of Education which would

be caused by wider ule of the IEL instructional program. One may expect

increased budgetary demands simply as 8 result of the normal e~pansion of the

present educational system. In addition, it is important t~ remember that

removal of the aUlterity wage constrainta on teachers ~nd Ministry of Educ~-

tion perlonnel would, by itself, result in an increase of fifteen to twenty

percent in wage and .alary costs.

Simultaneous with rhe proposal to disseminate IEL, the Minist~y of Educa-

tion will face' new demands from .p.condary and higher education institutions.

Outside the Ministry of Education, the government will face new requests for

funds from a variety of .ocial Ind inf.rastruceure needs. ThuA, the decision

a, to whether, when, and how Iny IEL dissemiuation will occur remains exceed-

ingly uncertain at this time.

The major benefit of this report is in indicating the continuing

problems of the fit of the IEL system to the actual characteristics of

Liberian elementary schools and in formulating ~ basic disseminati~n planning

format for costing. The latter should pilY an important role in the work of

the IEL dissemination planning group. In this concluding section of the

report some brief recommendations will be made concerning the structure and

work of this committee.
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It would be of a great ultimate benefit ~f the work of the planning

committee could be started immediately. A joint planning mtructure should be

initiated with representatives from the IEL project staff, USAID/EHR, and

the Ministry of Education'l Department of Planning and Development •
.11

Addit ional committee members from ellewhere in the Mini.stry, elsewhere in the

lovernment, or from outlide th~ government should be appointed al required by

the committee'. responsibilities. The initial charge to the committee should

be to draft a p~opoled dissemination plan including recommendations for

Achool selection and phasing by schools, by gr~de level, and by geographic

regions.

IEL project funds are said to include resou~~es for the ~ecruitment of a

dissemination consultant. This conlultant .hould be someone whOle main

experience and work skills are in the area of educational planning rather

than in curriculum design. It is mandatory, of course, that the consultant

be informed fully as to the IEL curriculum technology and be senlitive to its

advantages and disadvantage.. However, the mRin demands of the dissemination

planning process will be on production and delivery i ••ue., not on i,sues of

material. de.ign.

The dissemination planning committee should begin by identifying the

dissemination capacity of IEL in terms of the non-cdst constraints. As noted

earlier, these relace to the physical capacity to produce and distribute

materials and eq~ipment, to provide pre-dissemination teacher training, and

to design and implemenc post-dissemination supervisory services. The informa-

tion on these eonstraint~ will allow the committee to establish an upper

limit on the feasible physical scale of disgemination in terms of the number

of classrooms.
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The nexe step in planning will be to establish several planning

scenarios which can be casted. Given a certain capacity in terms of the

number of IEL classroom packages that can be produced for a dissemination

year, one can vary the number of schools to which dissemi~ation occurs by

establishing different di8semination criteria. For example, if production of

500 lEL dissemination packages of materials, teacher training, and

supervip;~n are feasible. then 500 first grade classes or 250 first and

second ~rade classes, and so on can be implemented. The more schools that

have m~l tiple classes at a single grade level,. the fewer the total number of

schools that the IEL dissemination can reach.

Each of the planning scenarios can then be cOlted to determine if the

proposals are fiscally realistic. This two-level approach to dissemination

planning--first evaluating physical capacity and then evaluating fiscal

capacit.y--offers the most promising and flexible de~ign for the dissemination

committee's planning. The design system should be tlexible enough to

encompass any special dissemination consideration that the consultant or

committee memb2rs wish to introduce.

Since the 1983 evaluation should produce more reliable data on lEL

achievement e~fects by grade level. the dissemination planners will be able

to present policy decision-makers with es~imates of the dissemination costs,

recurrent costs. and probable learning effects for each dissemination

scenario they propose. This data will allow the type of reasoned cost-

utility evaluation of the lEL program that is mandatory given its potential

effects on government resources and individual lives.

The advantages of the IEL system of programmed teaching and programmed

learning have. to date, remained largely those of asserted logical effects

and intuitive implications. As the IEL Cost Analysis Project reports have
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shown, the cost implications of IEL are such that more concrete, objective.

and dramatic benefits of IEL must be shown in the 1983 achievement evaluation

before wider implementation of lEL can be justified. Even if such justifica-

tion is forthcoming, there will still exist a need for careful planning of

the dialemin.tion proce8s for IEL. The dissemination planning process

cannot, unfortunately, await the outcome of the 1983 evaluation. The

planning committee should be created and begin its work immediately. Further

delay poses problems in terms ,of cost and effectiveness of the dissemination

process itself. The lEL instructional program, given its other limitations.

cannot afford a poorly implemented dissemination program.
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COST ESTIMATES OF THE REVISED

"IMPROVED EFFICIENCY OF LEARNING"

PROJECT'S MATERIALS COMPONENT

,J'

INTRODUCTION

Aa • result of the four reporca prep.red in the Improved Efficiency

of Learning (tEL) Cost Analysis Project, project st.ff h.ve made sub

st.nti.l revisionl in the materials component of the instructional

program. The results of this revision"exercise are summarized in

s. Thi.g.rajan' I report entitled "A Report Od the tEL COlt Reduction

Project" dated 7 July 1983.

These revi.ion. in the IEL Project occurred primarily as a

re.ponse to the findings of the Cost Analysi. Proj~ct th.t tEL's

original de.ign did not match certain realities (elpeci.~ly that of

normal class size) of the Lib.rian elementary education system. It is

important to cite, how.ver, Thiagllrajan' •••••rtion that "..5.h!. suggested

recommendation. would h!!!~ implement.d ind.pendent g! ..5.h!. cost

cutting requirementl (p.S, original empha.is). He cite. problems of

cl.ssroo~ management, dissatisfaction with Programmed Teaching (PT)·

practice booklets, scheduling difficulties, and excessively large group

sizes as factors which encouraged materials revision independent of the

co.t criterion. AI va. noted at several points in the Cost Analysis

Project, the economist's role can be only to identify .reas of cost

concern; I~L Project revision remained a responsibility of the curricu

lum specialists. It is gratifying that both sets of concerns cost

and curricular -- could be dealt vith by the same set of revisions.
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THE IEL COST REDUCTION PROJECT

IEL senior staff, writers, Instructional Supervisors, and advisors

worked collaboratively to identify areas where lEL could be revised so

as to reduce materials cost and either maintain or improve curricular

benefits. The Thiagarajan report provides detail on the co.t red~ction

procedure, criteria, and results. 1D the PT system (Grades One and Two

and the fir.t lemester of Grade Three) the number of copies of review

booklets was reduced from 15 to 7; reading booklets were reduced from 15

to 5; and practice booklets from 5 to 1.· In the Programmed Learning

(PL) system (the ,econd semester of Grade Three and Grades Four, Five,

and Six) the number of PL module copies was reduced from', to 3, and 4

out of 1~ PL modules were identified a. "optional" module.. Only one

copy of each optional module is now contained in the Semester Package of

lEL materials.

To appreciate the effect of these refo~ on the tEL material'

requirement we need only compare Table One and Table Two. Table One

presents the original material. requirements for tEL by grade level.

Table Two presents the revised material requirements under the changes

noted above. The repackaging of modules saves a few pages at Grades One .

and Two, but the original module structure remains the same. However,

the substantial reform in the support material' requirement reduces the

page content total for Grade One from 7,445 to 3,528 for a single

Semester Package. The .ame figures for Grade Two are 8,045 pages and

4,570 pages. For the PL system in Grades Four, Five, .nd Six, materials

requiremen~s for an individual Se~3ster Package have been reduced from

11,166 pages to 4,664.
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- TABLE ONE
-

~1ATERIALS RE~UIREMENTS FOR IEt
-

..;

(PER SEr.sSTER PACKAGE) ~

(ORIG!UAL)
-

-,

JI

Average
- No. of Total

Originals Copies Pages Pages

~ogrammed Teaching
~

~

Crade One
~loduJ.es 20 l 80 1,600
Review Booklets 4 15 74 4,440
Practice Booklets 14 5 20 1,400
Semester Test 1 1 5 5

, .
Grade Tvo

Modules 20 1 80 1,600
Reading Booklets 1 15 40 600
Review Booklets 4 15 74 4,440
Practice Booklets 14 5 20 1,400
Semes'ter Test 1 1 5 5

Grade Tm-ee (I)
Modules 20 1 80 1,600
Reading Bookle'ts 1 15 80 1,200
Review Booklets 4 15 74 4,440
Practice Booklets 14 1 20 1,400
Semester Test 1 1 5 5

?ro~~ed Lea:ning

Grade Three (II)
Modules 50 7 24 8,400
S'tudent Guides 1 10 2 20
'rest Booklets 10 7 12 840
Test Answer KeY'S 1 1 48 48
Block &Semester Tests 1 1 78 78

Grades Four, :ive and
Six (Per grade)

~·1odules 60 7 24 10,080
St.uden't Guides 1 10 2 20
Test Booklets 10 7 12 840
Test Answe::" Keys 1 1 48 46
B~ock & Se~e5te::" Tes~s 1 1 i6 78
Ar'ts & Crafts Manual 1 1 100 100

Source: Windham, Report No. " 19·93, p. 15.-,
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Obviously, thele dramatic reductions in page content will have a

similarly dramatic effect on production expense. Table Three presents a

cost comparison between the original and revised IEL materials require-

ments for each Irade level.
~

The total pales for a grade level are for

an annual tEL in.truction period (two Semester Packages), except for

Grade Three where the PT and PL seme.ters are pre.ented separately.

The co.ts in Table Thre~ Qre pre.ented both in production terms

(printing costs) and i~ annual terms. The figures for the expected

materials life of modules and other materials are teken from IEL staff

estimates. While these expected amounts may be optimistic, the accuracy

of the figure doe. not affect the comparison .ince the same expected

life is. used for both the original and the revised tEL .ystdm.. The

annual estimated .av.ing p6r class from chaneine to the revised IEL

system' would be as follows:

- $47.09
42.76
55.79
78.02
78.02
n.~

One
Two
Three 
Four
Five
Sa

Grade
Grade
~rade

Grade
Grade
Grade

While the savings are largest at the PL levels, even at Grades One and

Two the savings represent a reduction of 39.9 percent and 34.1 percent,

respectively.

The ultimate financial criterion for the tEL cost-effectiveness

justification re~ins the relative costs of IEL to the use of the text-

book alternatives. Table Four presents relative per-student costs for

instructional materials at each grade level for five alternatives:
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TABLE TIIREE

I, I .•11 I ,j I 1 • II" II

COST COMPARISON: ORIGINAL VERSUS REVISED

IEL'MATERI!.i.S

Tal'AL PAG~ PRIN'l'ING COS'l' EXPECTED AnnUAL cror
MATERIALS

I'f£l.l ORIGINAL RE.VISED ORIGINAL REVISED LU'g OIUGH'AL REVInED
-

Grade One
Hudules 3.200 3.190 $96.00 $95.10 2 tliB.oo $1,1.85

<: Other Ml\teriols 11.690 3.866 350.10 115.90 5 10.11, 21.~'O

H Total 1~,890 1,056 11~6.10 211.68 118.11, 11. 051
00

Grade Two
Modules 3.200 3.082 $96.00 $92.1,6 2 $q8.00 $46.23
Other Materials 12.890 ...Y..a058_ 368.10 .JtlJ .1la- 5 11.31, 3( .15

Total 16,090 9.11,0 ~82.10 211,.20 l25.3~ - ;--rr82.5...

Grade Three (I)
Modules 1.600 1,382 $'18.00 $1,1. ..6 2 $21,.00 $20.13
Other Materials -I.,o1a5 3.819 211.35 U'L 5'( 5 1,2.21 22.91

Total 8,61;5 5,201 259.35 156.03 it 66.21 h3. 61,

Grade Three (II)
All Materials 9.386 3.860 $281.58 $115.80 5 $56.32 $23.16

Grade Four
All Materials 22,332 9,328 $669.96 $219.8'1 5 $133.99 $55.97

Grade Five
All Materials 22,332 9,328 $669.96 $279.81, 5 $133.99 $55.9

Grade Six
All foIaterials 22.332 9,328 $669.96 $219.011 5 $133.99 $55.9

"...J
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TABLE FOUR

RELATIVE PER-STUDENT COSTS OF INSTRUCTIONAL MATERIALS

-- Grade Level and rruHB!P. OF STUDE!:TS IN C!.ASS
Ins~ructional Material 20 40 60

II

-- Grade One- lEt (Original) $5.91 2.95 1.97
IEL (Revised) 3.55 1.78 1.18
Textbook (A) 9.38 9.38 9.38
Textbook (B) 4.69 4.69 4.69
Textbook (C) 2.35 2.35 2.35

Grade Two.- IE!. (Original) $6.27 3.13 2.09
IEt (Revised) 4.13 2.05 1.30
Textbook (A) 10.88 10.88 10.88
Textbook (B) 5.44 5.44 5.44
Textbook (C) 2.72 2.72 2.72

• Grade Three
lsi· (Original) $6.ll 3.07 2.04
IE!.. (Revised) 3.34 1.67 loll
Textbook (A) 10.73 10.73 10.73
Textbook (:5) 5.37 5.37 5.37
Textbook (C) 2.68 2.68 2.68

Grade Four
IEL (Original) $6.70 3.35 2.23
lEt (Revised) 2.80 1.40 .93
Textbook (A) 9.42 9.42 9.42
Textbook (B) 4.7:l. 4.71 4.71
T~xtbook (C) 2.36 2.36 2.36

Grade Five
!~ (Original) $6.70 3.35 2.23
lEt (Revised) 2.80 1.40 .93 .
Textbook (A) 1l.65 ll.65 11.65
Textbook (B) 5.83 5.83 5.83
Textbook (C) 2.91 2.91 2.91

Grade Six
lEt (Origine.l) $6.70 3.35 2.23
IE!. (Revised) 2.80 1.40 .93
T~xt.book (A) 9.02 9.02 9.02
Textbook (B) 4.51 4.51 4.51
Textbook (C) 2.26 2.26 2.26
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(1) The original IEL system.
(2) The revised IEL system.
(3) Textbook A - use of approved texts at current prices. one book

per atudent.
(4) Textbook B ule of approved texts at reduc~d prices relulting

from World Bank project. one book per student.
(S) Textbook C - .ame a. Textbook B alternative but assumes two

.tudent. .hare one book.

The IEL .y.tem, a. reviaed. still retaina important economies of

scale. It is most efficient relative to the textbook alternatives at

the larger class sizes. However. because of the revi.ions in page

quantities. IEL is now much more competitive at the small class sizes

which dominate in the Liberian educacional system at thele grade levels.

For a cia•••ize of twenty, the IEL revised system is nov less expen-

sive, a~ every grade level, than textbook alternatives A and B and is

lower even th¥n alternative C ac Grade Five. Given the resistance to

the shared textbook system,. the IEL system can now be characterized a.

comparable in cost to the textbook alternative at small class sizel and

lubstantially more economical at the larger class sizes. The effect of

the revi.ions in the PL grade. i. especially important becau.e thele are

the grade levels where cla.s size averagea are the smallest. The reduc-

tion from a per-student cost of $6.70 to one of $2.80 for clas~ sizes of

twenty student. means that tEL will nov be more .uitable for the

majority of primary .chool students.

The problem of tEL instructional costs at class sizes below twenty

remains a problem. The primary justification for the u.e of IEL in

these schools viii hIve to come from evidence of greater learning effec-

tivenesa. The nature of instruction in these small classes is such that

IEL should be an especially valuable resource in dealing with their
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problem.. These benefit. may well be sufficient co justify any residu.l

c~st di••dvancage••

.Jt

IMPLICATIONS FOR COST-EFFECTIVENESS AND. FOR DISSEMINATION PLANNING

The.e co.ta sstimate. of the revised tEL materi.l.-u.e sYltem

,ulge.e that tbe burden previously placed on the effectivene.s an.lysis

b•• b.en reduced. Under the original costl estimatel, it w•• necessary

for lEL to show lubstancial learning benefics in order to jU8tify its

cost di.advant.ge. With cost comp.rability 4chieved for class SiZES

doVD to tventy, it will now be po.sible to suppQrt tEL.· implementation

more re.dily given any Uaprovements in le.rning g.ins (Whether measured

by process or product indic.eor.>.

As discu.sed .bove, tbe residual i.sue i, the ju.tific.tio~ of IEL

for scboot. with cl••, size. below eventy • .::udents each. For these

Ichools it will be n.c••••ry to ju.tify implement.tion in term. of the

rel.tive g.in in effectiveness in benefits verlu. eOICI.

The effect of the COle reductions on dissemiuation expenle is to

reduce lubstanti.lly both the initial dissemination costs and the recur-.

rent costs for continued u~e of the tEL program. Table Five preseats

the IEL diss.min.tion package COltl for the original IEL materials. The

dislemination package include. the modules and materials for a full

ye.r, two Semester Package boxe" and a number of chalkboards and lap-

boards appropriate to the class size. In addition, an eseimate of

te.cher traininl costs per class is provided.

on the following .~e~a8e class sizes per grade:

VI-ll
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TABLE 'E'lVE

ORIGINAL lEI. DISSEMINATION PACKAGE COSTS

Source: Winah..m, Repor't No.4, lS,Z, l':l. 19 •
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Grade One
Grade Two
Grade Three
Grl.~de Four
Grade Five
Grade Six

- 45
27

- 23
- 19
- 16
- 15

.J'

The cost reductions resulting from the revision of. IEL materials

will produce an initial per cla•• ,avinls of $235.02 in Grade One,

$208. SO in Grad~ Two, $269.10 in Grade Three, and $390. U in each of the

Grades Four to Six. Th~ new dissemination package costa, per clas., are

al follows:

- $497.76
546.36
543.19
546.96
546.;
546.16

One
Two
!hre. 
Four
Five
Six

Grade
Grat.4
Grade
Grade
Grade
Grade

In aepor: No.4, a thre~-~.rt dislemination program for Liberian

government schoois wa. analyzed. Part I con.i.ted 'of all .chool. that

11
had at l.a.t forty .tudent. at each level up to Grade Four; Part II

included all .chool. with more than twenty but fewer than forty .tudentl

~t each grade up to Grade Four; and Part WtI included any reNaininl

schools with ten or more students ~t each grade from Grad~ One t~ ~~.d~.

Four. Table Six presents a comparison of the national tc~al. for

dissemination, by each part and by grade.

The estimated savings of $774,780 for materials for the initial

dissemination represent a reduction of 36.3 percent from the original

covers only 361 schools (~pproximately 40 percent of all government

total. AI noted in Report 4, however, this dissemination estimate
...

elementary schools). The remaining 60 percent of schools do not meet

the minimum criteria even for Part III of the plan, i.e., a minimum of
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Item

Original IEL System

PAHT I
PART II
PART III

TOTAL

TABlE SIX

DISSDtINATION COSTS BY GRADE LEVELS

ORIOINAL AND REVISED IEL SYSTEM

. GRADE LEVEL
Total

One Tva Three Four Five Six

$1]1,910 112,500 103,680 110.920 91,160 91.180 654,01-
:"02,200 84,000 81,~80 100.580 100,580 99,640 511,,1,8
131,21,0 1)8,150 1"9,850 1"13,900 156,980 1~5,100 902.1,2

l311,ho 335,250 3~1.010 365.'00 355.320 336.520 2.130,91~

Revise~ IEL System

PART I $ 9",500 81,150 69.160 64.310 56.680 52,865 1,19,865
PART II 10,000 61,0"0 58,860 50,315 58,315 )7,110 364,300
PAIr!' III 9",OCIl 100,825 100,825 100;825 91,015 84,1'15 511,965

TO'rAL 258.5(0 2'3,615 229.~~5 223,'150 206,010 19~ ,11O 1,356,130

--0:;;;:
~

'-
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c.n .cud.nt. in each grade from Grade One to Grad. Four. Part III

r...in. the mo.t expenlive pha.e of dilleminacion beeau•• of the lars.r

aullber of leparate cla••room,; Gr.ede. On. and two (rather th.n 0... ~nd

Four) .re the mo.t expen.iv. grad. level••

It i. ~port.nt to remember th.t th••e .re con••rv.tiye eati..caa

and ~ !2! include material. delivery .nd inatruction.l .uperviaion

.apen•••• In addition. the pre.ent cl••• di.tribution by .ize in the

r-

Liberi.n ayltem may be .uch th.t more .chooh would ....t tt~e minimum

crit.ri. for inclu.ion in the di••emin.tion pl.n.

stnOWtY

Tha co.t reduction project ha. accompli.h.d • ar••e d••l in •••tinl

the critici.... vbich were made in the co.t .naly.i. reporC'. The .b.o-

luta level. of co.t reduction .re dramatic and the lara••c·coat reduc-

tiona ..r. ..de for the PL gra·li. l.vel wher. cba. ai... ware •• t

likely to be v.ry ...11. If the n.v loaraiD••y.t•• e&n be instituted

witbouC loa. of in.tructioDal ben.fit•• th.n the over.ll co.t .ffectiy.

De.. of the tEL .y.tem relative to any of the textbook .lternativ.. i.·

are.tly enhanced. A re.idual problem i. the case of the 60 percent of

ele..nc.ry .ch~ol. vith very .~ll cl••••ize•• Both man••e..nt .nd

..-

'I.,

co.t i ••ue. remain for the.e schools. The po licy d.c11ion U ""ether

tb.y vi11 receive tEL IUterials reg.rdle.. of cla.. .i.e. The mo.t
/'

re••on.ble .tratCl,y i. to ph••e diueain.tion in auch a VAy th.t the

v.ry • 11&11 .chool. would receive tEL IUteriah la.t. Thi• allov.'ti••

for enrollment. to increase and for IEL staff to develop. if n.c••••ry •

•pecial .d.ptive .trategies for this group of .chool••
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The major reaearch/planning activities for 1983/84 are for •

revi.ed ev.lu.tion prosra••nd for the d•• ian of • di••••in.cion pl.n.

A. noted in Report No.3, the evaluation proar•••hould incorporate

proc••a effects •• vell •• 8ummativ. te.t Icore. •• the benefit.

:..

The di••emination pl.anin, hal DOt proce.d.d to • point wh.re

the important dec i. ioa. of the "who, where, wh.n, and how" of IEL imp1e-

mentatioa can be an.vered. The fiscal COlt projection. of di••••in.tion .

• nd the estimation of the tEL recurreat co.t. mu.t .v.it fin.lization of

the di••emination plaa or pl.n .ltera.civ••• There La .ho no a••d .c

th. pre••ac time to r....... the co.t par•••ter. or the .iz. di.cribu-

cion of cl•••••• All of che•• activiti.s __y be left to th. ti.. vb.n

the di••••ia.tion plaa or plan .lternatives are r••dy for co.tinl.

While the lEL co.t reduction. do not "prove" lEL to M the mI'.

co.t-.ffective str.tel1 for Liberi., th.y do advance the probability
•

that IEL i. the more .ppropriate .trat••y. Giv.n the infor.ation

available on the tEL ayste.'a .ucc••• at tran.forainl l.arnin, vb.re

impl.mented, one may exp.ct the final analy.i. of co.t-effectivene•• to

.upport IEL'. further develop.ent and di.,emination.

VI-16

""0,

" .





PROGRAMMED INSTRUCTION AS A MEANS OF
IMPROVING STUDENT ACHIEVEMENT:

A look at the Liberian IEL Project

David W. Chapman
Roger A. Boothroyd

State University of New York at Albany

Paper pre••nted at the IMTEC Annual SeminAr 1986 on -Th. Quality
of Teaching in LRsser Developed Countries: Altgrnativ. Models,

Dempasar, Indon.sia
October 26-31, 1986

Low quality primary-school instruction is r8coQnized as an

impediment to aconomic and social dev.lopment in many developin;

~ountries. Efforts to improve instr~ctional quality, howev.r,

often encounter problems of increaaing educational costs,

shrinking budgets, lack of instructional materials, and larg~

One strategy for improving educational quality that is

gaini.n'il popularity in many countrie. is the use of pro'ilrammed

instruction. This approach employs hi~hly str~ctured curricula~

mat~rials <e.g., programed instruction) in an effort to equali:.

the instructional treatment and classroom interactions

experienced by students aero•• different cla••rooms and schools.

Pro'ilrammed instruction can b. developed at a relatively low cost

and is seen as a means of compensating for poorly prepared

1 - Porti ons of thi s paper a"li! reported by R. Boothroyd and D.
Chapman in "Gender Differences and Achievement in Liberian
Primary Children," accepted for publication in the International
Journal of Educational Development.
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teachers. The approach offers a means for content to be more

logically sequenced and presented in a more task-oriented manner

(than teacher designed in.truction). The method places more

re.ponsibility f'or learning on the pupil than ~o.. more

conventional teacher-centered instruction.

At the same time, advocate. of programmed instruction· argue

that the method helps improve the equity of the educational

experience received by students across population subgroups. The

theory and assumptions undarlying th. programmed instruction

approach posit, for example, that differenc•• in the

instructional treatment received by boys and girls or by

different. age cohorts within the same gr~de level will be

minimized. Consequently, programmed instruction appears to be a

strategy to both enhance overall student achievement and minimi%s·

di~pariti.s in student achievement across subgroups.

A recent educational project in Liberia prOVided an

opportunity to test the claim that programmed instruction would

(1) improve student achievement and (2) minimize gender and age

differences in achievmment over more conventional instructional

approaches. The Improved Efficiency of Learning (IEL) project~

funded by USAID, developed and employed a combination of

pr~grammed taaching (grades 1-3) and programm8d instructional

materials <grades 4-6). 80th wore designed to instruct primary

school students in five areas <reading, English, mathematics,

science, and social studies). The selection of content for

instruction was based on the Liberian national curriculum. The

project cast in ~XC2SS of $10 million and sp~ned five years.
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During this time, mat.ri~ls were piloted in fifteen schools and

were subsequently implemented in 30 additional schools in 1984.

A fuller description of the IEL project and the design of the

instructionAl tr.atment is provided by Kelly (~984a, 1984b) and

Harrison and Morgan (1982).

Difference. in achievement by gender and within-cla•• ~ge

groupings are of particular relevance to instructional design

efforts in developing countries. Reasons for this are discussad

below.

Gender Differences in Achievement: Evidence from many

developing countri.s, particularly those in AfriCA, indicates

that femaje schoel enrollment i. disproportionately low,

attrition is higher, And th~t female achievement may lag behind

male achievement (Foster, 198~; Adams and ,Kruppenbach, 1986).

One of the factors offered to account for gender disparities in

achievement is differential treatment of beys and girls by

teachers. Differential treatment is often the r.sult of

differing instructional interactions between male and female

students and their teachers. This occurs, fer example, if boys
,

are given priority over girls in the distribution of textbooks

when there are. at enough copies for ~ll students. On a mere

subtle level, it oc~urs when a teacher calls on male. more often

than females during class ~ecitation. Evidence suggests,

the content matter being taught. Leinhart, Seewalds, and Engel

(1979) found that teachers have significantly more instructional

contacts with boys (than girls) in mathematics but that the trend
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rever••• in reading, with girls having significantly mere

instructionAl contact with their t.achers than boys. In

developing countries, differential treatment eften is exacerbated

by the strength of traditional distinctions in the social,
II

economic and religious rol •• of male. and females.

dwvelopment of A formal edUCAtion system aften are characterized

by wide variations in the age range of students at each grade

level. This variation tends to narr~w as the educational system

matures. The initial wide range reflects two factors. First, in

many developing countries the extension of educational access is

relatively recent. As schools become availabl~ in areas

previo'; dy unserved, there is a pent-up demand. Parents may

enroll thei~ children in early grades regardless of age. With

time this demand is met and new entrants are those who enroll as

they reach a mo.... "typical" entry age. Second, schools in

developing countries tend to be small due to the scarcity af

population and the low availability of transportation. Schools

serve these students within' walking distance. In small schoals,
I

the opportunity for ability or age groupings of students within a

grade level is limited.

The literature reports a strong positive relationship

between age and academic achievement, generally understood to be

mediated by the age-related cognitive and psychological

development of the child. The wide age range at a grade level

may suggest students within a grade level are at different stages

of cognitive readiness.
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th~se ~,n mora conventi ona1 i nstructi onal treatments, (2) gender

difference. in mAthematics and English achiev.~ent, and (3)

achievement difference. betw.en studen~. under- and over-age for

their grade levelft
:..

The study w~s conducted as pel icy analysis.

= study contribute te current pel icy discus.ions in the

international development community concerning the most

appropriate educational investment strategy (1) to encouraQe

student achievement, and (2) to achieve educational equity

(Fuller, ~9B~). Evidence of significant differences in

achievement across student subgroups has important implications

for ~~ucational pla~ning, curriculum'design and teacher training

in Liberia. Results also have implications for future

educational investment decisions of donor agencie. concerned with

enhancing student achievement.

METHOD

DESIGN: The study was conduct.d as a secondary analysis of data

collected as part of the evaluation of the IEL project in ~ib.ria

(Kelly, 1984a, 1984b). The evaluation employed a post-test only

comparison of studen·t achievement betw••n the treatment group

(IEL) and two comparison groups. On. comparison group consisted

of Conventional schools, e.g., schools that had not been subject

to any specific instructional intervention. The second

comparison group, termed Optimal Conventional, included schools
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which had pa~ticipat.d in a Wo~ld Bank funded textbook p~oj.ct

s.v.~al yearB earlier. Thes8 Bchools were believed to still have

better instructional matB~1al. than w.~e available in the

Conventional schools.

SAMPLEz Students who participated in the original evaluation

stUdy were all thi~d (N.12~4), fourth (N81042) and fifth (N874)

g~ad. pupils in 4~ ~ur.l Liberian schools who were present an the

day of testing. The present study included only stUdents who

completed bath the English and mathematics examinatiens and

p~ov1d.d the demographic info~mation (gender and/or age) needed

for the a~alysis. The ~••ulting sample fo~ the analysis oT

achievement by gender included 1063 third g~ad., 165 fou~th

g~ade, and 629 fifth gr~de students.

Fer the analysis of achievement by age students at each

g~ade level we~e blocked into th~•• groups--under age; average

age, and aver age--d.fined as one .t.nda~d deviation f~om the

mean age (which was 2 years at each of the thr.e grade levels).

A randem sample of students in the ave~age age g~oup was used in

the analysis to keepgro~p size. compa~able. Final sample sizes

were, at thi~d g~ad., 21~ for English and 233 fo~ math; at fou~th

grade, 213 for English and 220 fo~ math; and at fifth g~ad., 134

for English and 156 for math.

Schools for the IEL project were selected to b.

~ep~esentative of the various settings and ~onditicns that

typified p~ima~y educaticn in Liberia. Cenventicnal scheols were

selected through an intentional sampling p~ocedu~e tc be similar
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in setting and conditions to IEL schools while the Optimum

Conventional schools ware determined by their prior participation

in the _arlier World BAnk project. All schools 1n th. study

w_r. rural. While the study did nat employ rarldam assignment of

student to schools or schools to treatments, the threat to the

int.rnal validity of the study is judged to be minimal for three

r.asons: (1) large sample sizes reduce sampling error, (2)

schools in each oT the three groups represent diverse

geographical locations, primary tribal influences, and distance

from a main road, and (3) possible cor-founding of grade

repetition with ag& difference. was test.d and found to be non

significant.

Th& possible confounding of gFade repetition with age was

examined since a preponderance of older students might suggest a ,

high repetition rate. This, in turn, would suggest low previous

achievement, perhaps indlcatlvw of a concentration of lower

Ability students. To test for possible confounding, test scores

of grade repeaters and non"'repeaters were comp.-.:.red using c2nalysis

of variance. Out of six comparisons, a significant difference was

observed only in grade three math. Further, chi square tasts

indicated no significance differences in the p~oportion of

rep.aters across age groupings~ The.e finding supportz the claim

that differential achievement by age was not due to a higher

concentration of repeaters within the elder student group.

INSTRUMENTS: Data consisted of student scores on standardized

achievement tests at each grade level for English and
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mathematics. The tests were developed by the West African

Examin/aticn Council (WAEC). 'The tests were constructed tc

rsflect the Libertan national curriculum and were pilot tested

prior to their initial us. in the IEL evaluation. The internal

consistency reliability (KR-20) of the six te.ts ranged betwe.n

.84 and .89 and averaged .S6. The third grade English and third

and fourth grad. math~mAtics t~sts consisted of ~O items. The

four~h grade English and two fifth grade tests contained 60 items

each. All items were four-option multiple-choice items.

CcrrGlations between students· English and mathematics test

score. were .~ in grade 3, .61 in grade 4 and .6t in grade ~.

Cont~nt analyse. of each test were conducted by independent

consultants and indicated the tests possess a high degree of

overlap with the Liberian National Curriculum (Kelly, 1984a).

On this ,basis, they were considered appropriat~ for use across

the three instructional settings.

ANALYSES: Diff.r.nc.~ in student 4chievement across the three

pre;:tgrams and between mal,. and female achievement were tested

u,ing a twa-way analysis of variance. Differencllls among students

RESULTS

Mean achievement scores of males and females by program and

grade level are repcrted in Table 1. Significant differences in
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TABLE 1

SUMMARY OF ENGLISH AND MATHEMATICS ACHIEVEMENT
BY GRADE AND PROGRAM

-
_____• _________r._____________________.N____• ____________._

English Math.matics
Group N M.an SD M.an SD

- Grad. 3
C 204 23.82 8.06 22.33 8.42
OC 337 2~.29 8.~6 20.68 8·80
IEL' S:52 27.~2 8.~7 24.76 7.31

Grad. 4
C 219 22.80 11.11 22.29 7.08
OC 240 21.40 9.96 19.26 7.20
tEL 306 23.28 11.70 21.42 8.28

Grad. S
('f 174 2~.O9 10.1-' 24.16 9.67, .
OC 212 26.40 10.72 26.18 7.7~

IEL 243 2~.20 10.04 27.31 8.S7

-
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achiev.ment fAvoring the IEL school. were found with both the

English and matl.,ematics te.ts (Table 2).

../1

Results of the analysis of variAnce to test achievement

dif?erence. acras. the three instructional treatment. and between

male ~d female students are summarized in Table. 2 and 3. The

analysis indicated a significant treAtment-by-gender interactien

in mathematics that was not detected'in the original evaluation.

Significant achi.v.m.n~ differenc•• by gender were neted at
"

each of the three grade levels in mAthematics ancr in grades four

and five.in English. The average mathematics achievement of bays

was significantly higher than that of girls at all three grade

levels. The gret1test differencEt. in male And female mathematics"

achievement occurred in IEL schaals, in which boys correctly

ar~wered an average of 6.77 mare .item. that girls en a fifty-item

test. Acros. the three grade~ in mathematics, the IEL stud.nt.~

mean achievement averages 11.9 percentile paints higher than the

meAn achi evement obtai ne~ by students in Canventi anal scheol s •..

Significant difference5 in English Achievement by gender

werQ faunrl. in grade. four and five. Although the achievement

difference. by gender in English were nat as dramatic as those

found in mAthematic., t~l~ largest gap between boys and girls

achievement was again fuund amang titudents enrQlled in tEL

schacls. Bays answered an average of 2.27 additicnal items

carrect~ carresponding to a ten percentile paint advantage~ aver •

girls who toak the test. The gender gap in English achievement
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was 1.63 items far students in Conventional schaols and .44 items

for students in Optimum schools.

Age Differences in Achievement ,./I

No significant diffarenc.s in math achievement by Aga group

werefo,md at any of the thr•• grade levels and no significant

differenc.s in English achievement were found at grade three

(Ta~le 4). However, significant differences in English

achievement among age groups were observed at both fourth and

fifth grades. At avery grade level, under-age students had the

highest English achievement, over-ag_ stu~.nts had the lOHe.t

(Table ~). Covariance analyse. were conducted to control for

program differences. However, the pattern of result. did not

chang••

In summary, the study yielded three primary re.ults: (1)

Students 1n schools which employed programed instruction had a

significantly higher level of achievement than students in the

ather two mad~ of instruction, though the effect siz8 was small.

(2) In ~.neral, bays out-perfarmed girls in both math9mati~. and

Engl i $1' wi th the greatest gender di fferences in achi ."ement

occurring in tha IEL schools. (3) At every grade l~v.l, under-

age students had the highest English achievement, over-age

DISCUSSION

The lEL program appears to have improved student

aChievement but, in doing so, it also increased the d;~parity
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TABLE 5

MEANS AND N's FOR AGE GROUPINGS BY GRADE AND ?ROGRAX

Grade .3

English
Mean N

Mathematics
Mean N

'I

Under age
At age
Ov~r age

Gracie 4

Under age
At age
Over age

Grade 5

Und.r age
At age
Ovotr age

27.88
26.44
:25.20

27.07
23.02
17.42

213.81
23.~4

21.19

75
70
70

59
80
74

53
39
42

VIl-I7

2.3.74
24.41
23.42

22.00
21. 5:2
:21.3:2

26.91
26.21
2S.10

74
70
89

60
80
80

65
39
52
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betwean Male and female achievement. The Optimal Conventional

group (World Sank textbooks) reduced the disparity in achievement

between beys and girls, but at the cost of overall reduced

achi.v.m.nt scar.. for bath groups. The ~~ec~ siz8 a.sociat.d

and comparison groups was also small. To minimize the importancs

o~ the gender discrepancy would also challenge the importance of

the overall IEL project in improving student achievement. A more

appropriate response would be to design programmed instruction in

ways that accommodate individual dif~erenc.s <such as gender)

known to be important in achievement (Boothroyd and Chapman, in

press) •

Further, results did not support the ~xpectation that

average age students (within each grade l&vel) would demonstrate

the highest performance. The finding that under-age students

scored better thAn the average age group rais•• the possibility

tha~ the Libe~ian primary school curriculum is not well

calibrated with the learning readiness of the students. The

average age of students i. a grade in a developing country is

largely a function of political and econ~mic decisions rather

than of developmental readin.ss. These results suggest that

Liberian students· cognitive rRadiness may occur somewhat earlier

than they ancounter the leQrning tasks within their present

curriculum.

Findings also indicated that older students had lower

achievement score'l:6 in English. One possible explanati:m is that
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co;nitiv& tasks being taught at these grad.s. The lack of

si;nlficant difference. in math achievement is consistent with

to be mare cl.arcut for verbal/language acquisition tasks that

quantitative tasks.

Educators hAve lang recognized the impact of individual

learner differenc•• in achimvement. One strength of programmed

instruction is that ance such differences are identified,

instructional materials and sequence can be modified t~ help

offset them. The detection of ;ender and age rel.ted differences

in aChiev~ment daes not negate the usefulness af programmed

instruction .s a teaching strategy. Rather, it provides
, .

information e!l~.ntial to the materials· revlsion process. It also,·

underscore. the importance of ev~luation procedure. that examine

more than ag9regAte.achievement gain.

probably be reduced throu;h the design of programmed instruction

that provid•• special help for female students. Age difference.

in aChievement, on the ather hand, relate to how the curricu.lum

is implemented in the schools., It is less an issue of

instructional design, mar.· an issue of curriculum implementation.

Even well designed materials are no bette,.. than their pattern of

use. Maximum impact r.quires that curriculum be ali~n.d with the

learning readiness of the students.

Conclusion: Programmed i~=truction has been advoc~ted as a

means of compensating for unqualified teachers, thereby enhancing
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student achievement. Responsibility for t.achin~ is shiftmd from

the teacher to carefully designed an~ .equencad materials that

guide both the teacher and the stUdent through learning tasks.

Programmed in.tru~tion also has begn sugge.tad as a means of
../1

rltducinQ inequiti.at in the instruction received by student••

This .tudy .uQoe.ted a ••ri •• of individual student difference.

that instructional developers n.ed to consider in d••igning

programmed instructional materials within a developing country

context.
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Gender D1fferences and Ach1evement 1n LlbQr1an School Ch1ldren

The expans10n of educat10nal access and equity has b.en

Identified by many developing countries as a goal for educat10n

(cf. USAID. 1984). It ls alao a ~~al of the Un1ted States'

lnternatlonal development efforts CC1eutat, 1981; Adams and

1986). Although many countrles have made

s1gn1f1cant progress 1n extend1ng educ~tlonal access to reglons

and groups pr.v10usly underserved, there 1s concern as to

whether 1ncreased equ1ty 0: access Cat the p01nt of 1nputs)

results 1n a m~r. equltable dlstrlbutlon ~f the educat10nal

outcomes.

One 1ssue of part1cular conc~rn 1s whether femal~s rece1ve

an educat10n c~mparable to that of males w1th1n school systems

that have trad1tlonally enrolled pr1mar1ly male students. The

concern is based on econom1c a3 well ~s moral grounds. Research

indicates that educat10n is a significant factor ln the success

of health. family spac1ng, and rural development ~rojects

1mportant to natlonal development, many of wh1ch are t~rgeted

toward women CF~ster, 1985; Adams and Kruppenback, 1986).

Unequal educatl~nal experiences for w~mQn represent a :ajor

wastage of human resources and have consequences which

d&veloplng countries can 111 affor' However. there Is

considerable evidence, b~th 1n the 1lteratur~ and 1n the

exper1ence techn~cal ass~stance :~rsonn~l Ln dev~loping

countr1es, that g1~ls f~equ~l.tly have lower achievement scores

and h1gher att~ltlon f~~m .fo~mal schoo11ng (Foster,
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Armltage, Gomes, Harblson, Holslnger and Lelt~, (19u~).

Three factors have heen offered to account for gender

dlffer°r.encelE ln achlevement: (1) dlfferent',al treatment of boys

and girls by teachers, (2) dlfferentlal socla11zatlon, and (3)

lnh~r.nt gender dlfference. ln lnt.llectual functlonlng.

~lfferent1al treatment ls o:ten the result of differing

lnteractlons between male and female students and thelr

teachers. Th13 occurs, f~r eKample, lf boys are given prlorlty

over glrls ln the dlstrlbutlon of textbooks when there are not

enough coples for all students. On a more subtLe level~ lt
,

occurs wh.n te~che~s call on ma~.s ~ore fr~quently than f~males

durlng class recltatlon.

Difterentlal treatment of boys and glrls by tea~hers may

be part1cularly pronounced 1n developlng countrl~s due to the

hlstorlcal role of women ln many of those sQttlngs. Howev~r~

dlfferentlal treatment ls not llm1ted to those settlngs.

Research has found that Amerlcan teachers hav~ more frequent

lnteractlons w1th male students than wlth female students (Bean,

1976; Good, Slkes, & Brophy, 1973; Levy, 1972). Furthermore the-

eVldence suggests that the eKtent of d1ffer~ntlal treatment

varles by the content matter being taught. Lainhart, Seewalds.

and Engel (1979) found, through sY3tematlc observatlon of

teachers' classroom behav1or, that teacher~ hav~ slgnlflcantly

more lnstructlonal contacts w~~h boys than With girls 1n

mathematics. rh~y found th~ tr~nd rgvers~d In reac!ng, with

g1rls hav1ng slgn1f1cantly mor9

thelr teache~~ than boys.

1 W"\"'"..... ' tlonGl con~acts wlth

D1 fferent Lal soclallzatlon
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encouragement parents give male children to pa~t1c1pate and

succeed in speclfic endeavors. Maccoby and Jacklin (1974)

ind1cate that the soclal1zat10n experlence 1s more lntense for

boys than girls because parents "more strongly discouraged

seX-inappropr1ate behavlors 1n 30ns than daughters" (p. 328).

Dlfference3 in home pressures on male and femalG chlldren may

effect their scho~l work. For example, ln develop1ng countries

th1s occurs when g1rls are expected to help with fam1ly chores

during times that boys are orten free to study or when girls are

held out of school on market day to ass1st the1r mothers while

boys attend class. EVldence also suggests that parents have

lower educational expectations for daughters. particularly in

tradltlonally male dominated subjects such as mathematics and

selence (Levine, 1976; Casserly, 1976). For example. Fox (1976)

found that parents are less' likely to notice and ~ncourage

mathematical abillties in daughters than sons.

Re~.arch on ~nherent gend~r dlfferences in lntellectual

attainment between male and female students has focused on the

pattern of d~fferential ach1evement between males and females

observed primarily ln mathematics (Lockheed. Thorpe.' .

Brooks-Gunn. Casserly. and McAloon 1985). Some studles imply

that higher achlevement scores attalned by male stude~ts relate

to innate differences between male and female ch1ldren in

mathematlcs aptltude. Fennema and Sherman (1977) suggest.

howev~r. that when differences 1n cyursework between ~a~e and

female stud~nts are

~1::erer.ces d~sappear. Further. r~cent rev1ew: of regear~n on

gender differences in achlev~ment have found ~hat ~hc~e
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d1fferences have not held up and that 1nn~t. dlfferences 1n,

mathemat1cs abll1ty between boys and glrls 1s not a v1able

explanat10n for d1fferences 1n attalnment.

Although both dlfferentlal treatment of boys and glrls and

d1fferentlal soclallzat1on may contr!bute to gender alfferences

ln achlevement, the POSSlb1l1ty of modifying the lnstruct10nal

1nteract1ons 1n tho classroom 1s the most promls1ng short-term

lntervent10n ava1lable to educatlonal program planners ~n

develop1ng countrles. Alter1ng patterns of dlfferentlal

soc1al1zat1on requires a longer term strategy e~tendln9 beyond

the ~u~v1ew of ~os~ project deslgns.

One effo~t to standardl:~ the educatlonal tr'!at::1ent

rece1vea by students across dlfferent popula~lon subgroups,

schools, and locallt1es has been the U3~ of ~rogrsm::1ed teaching

and programmed lnstruct10nal mater1als. Thls'approach employs

highly atructured curr1cular mater1als 1n an .ffort to equall:'!

the 1nstruct1onal t:".atment and classroom lnteract10ns

exper1enced by students. The approach offers a means for cor-tent

to be more loglcally sequenced and 'presented :'n a lIlore-

task-or1ented manner than teacher designed instruct1on. The

theo~y and assumpt10ns underlYlng th1s appr~ach posit that the

greater s~ec1flclty ef cl~ssroom actlv1t1es anc content cove~~~e

w1ll help standardl:e the educatlonal e:<p.rlence acrOS3 learne~s

and settlngs. Among o~her things, the approach should mlnlm1:e

differences 1n the In!:t~uc":lonal troast:nent boys and

glrls 1n the !'hls. :~r:1, ~t:l~"'"\.. --.-
mlnlml:e ach1evoament dlffoarenc9s by gender.

A recent educat10nal ?~oject 1n Ll~erla provtded an
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opportunlty to test the clalm that programmed teachlng and

programmed lnstruct10nal ~aterlals could 1mprove student

achlevement over more conventional lnstructlonal approaches and

at the sallle tlme m1nlmlze gender-related ach1evement

dlfferences. The Improved Efflclency of Learn1ng (IEL) project

funded by Unlted States Agency for Internatlonal Develop~ent

(USAID) developed and employed a comblnatlon of programmed

teachlng (grades 1-3) and lnstructlonal materlals (grades 4-6).

Both were deslgned to lnstruct prlma~y school students ln flve

.,.
"

areas: readlng, Engl1sh, mathemat!cs, sclence, and soclal

studl~!:. The selectlon of cont~nt for !n3tructlon was ~a~~d on

the L1berlan natlonal currlculu~~ The project cost 1n ~~cess of

ten mlll10n dollars and spanned f~ve years. Durlng thls tlme,

materlals were pllot.d ln rlve schoo 1s and subsequently were

lmplemented ln ten addltlonal . , ln 1984. A fullerscnoo.s

.descr 1pt 10n of the IEt project and the deslgn of the

lnstructlonal treatment ls provlded by Kelly (1984a, 1ge4b) and

Harrlson and Morgan (1982).

The present study exa~lned gender dlfferences ln Engllsh.

and mathematlcs achlevement ln three prlmary grades ln Llberlan

schools. The programmed lnstructlonal treatment (IEL) was

comparee to two other lnstructlcna: approach~s celng used ln

1n achlevement eXlsted ln each of thQ 1nstructlonal modes. and

(2) a highly structured currlcular prograc cou:d mln1~1=e gencar

eXlstence of any gender-~elatad achlevement dlfferences wcu:= =~

the ---.I. ...-- program
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~aterlals would serve to ensure that boys and girls received the

same Instructional treatmQnt.

The study was conducted as polley analysls~ the focus was

on assess1ng the extent to wh1ch programmed lnstruct10n could

promote educatlonal equ1ty by mlnlmlz1ng gender d1ffQrQnces 1n

&ch1evement. The study contributes to current policy d1scusslons

ln the lnternatlonal development commun1ty concern1ng the m03t

appropriate educat10nal lnvest:ent strategy to C1) encourage

student ach1eve~ent (Fuller, 1985), and C2) achleve educat10nal

eqUity. Evtdence OC ~19n1!lcant differences have lmportant

lmpl1cat10ns for ed~cat~onal ?lannlng, curriculum des1gn, an~

teacher tralnlng In Ltberla. Results also have 1mp11catlon~ for

future educational lnv.stment decls10ns of donor

~onc9rned wlth enhancing students achlevement.

DESIGN

The study was & secondary analysls of data collected

as part of the evaluatton of the tEL project 1n Liberia (Kelly,

1984&, 1984b). The evaluation employed a post-test only.

comparison of student achievement between th~ treatment group

(IEt) and two comparison groups. One comparison group conslsted

to any specifiC lnstructlQnal lnterventlon. The second

comparison group, ~ermed Oott:al C~nv,nt1onal, Included sch~c~s

l~s~ructlonal mater1als .'.nan :hose ava~lable tn

Conventional schools.
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Sample: Subjects ln th. orlginal'study (Kelly, 1984a) were all

thlrd CN • 1254), ~ou~th CN • 1042), and flfth CN· 874) grade

pupils ln 45 rural Liberian schools who were present on the day

of testlng. The present analYSiS lncluded only students who took

both the Engllsh and mathematlcs examlnatlons. The resultlng

sample lncluded 1063 third graders, 765 fourth graders, and 629

flfth graders.

Schools for the IEL project were selected to be

representatlve of the varlous settlngs and condltlons that

typlfled prlmary education ln Llberla. Conventlonal schools

were selected through an lntentlonal sampl~ng pr~cedure to oe

simllar to IEl school3. The Optlm~l Conventlonal schools were

determln~d by their prlor partlclpation in the earll~r World

Bank project. All s~hools ln the study were rural. Although

the study d~d not employ random assign=ent ~: stuci_nts to'

schools or schools to treatments~ the thre.t to the 1nternal

valldlty of the study 1s judged to be mlnimal for three reasons:

(1) large sample slzes r~duce sampllng error, (2) schools ln

each of thQ three groups represent dlverse geographlca~

locatlons, primary tr\bal lnfluences, and dlstance from a maln

road, (3) posslble confoundlng of gender dlfferences, age

tested and non-slgnlflcant.

Age and repetltlon rates wlthln grade levels were used as

school level pr~xle3 of studen~ aptitude. A preponderance of

low prevl~u3 acn~evement, perhap3 ~nci~cat~ve of a c~nc~n~rat~on

of ability However,
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Boothroyd, and Kelly C1985), uslng the same data, suggests that

the ach1evement dlfferences are not slgnlflcantly related to ag~

differences between boys and glrls at the same grade level. In

add1tion, for th1s study, grade repetlt10n was employed as a

general indicator of student abil1ty and groups were compared on

thi s var lable us lng an ANOVA. , No s ign1 f 1cant d1 fferences were

;.

observed.

d1fferentlal

Both of these f1ndlngs support the clalm that

ach1evement was not due to age differences,

repetltion rate, or indlrectly, to general ablllty. Although

grade repet1tion 1s a crude lnde~ 0: ability, th1s flndlng

nonetheless lends so~~ support to the clalm that :ale2 and

females were of comparable ab1lity.

Instruments: Dat~ consisted of student scores on standardlzed

achievement te3ts at each ~rade lev~l for English and

mathemat1cs. The teuts were developed by the West 'Afrlcan

Exam 1nat lon CQunc 11 CWAEC). I The tests were constructed to

reflect the Llber1an natlonal curr1culum and were pllot tested

prlor to thelr lnltial use ln the lEL evaluat1on. The lnternal

consl~tency rellab1l1ty CKR-20) of the sl~ tests ranged betwee~

.84 to .89 and averaged .86. The third ~rade Engl1sh and thlrd

and fourth grade mathemat1cs tests conslsted of 50 ltems. The

ltems each. All 1tems were four-opt1on multlple-cholce 1tems.

Correlations between stud~nts' Engllsh and mathematic~ te~t

~core~ were .57 1~ ~rade 3 •. 61 ln grade ~. and .61 1n grade 5.

Content 0: - .r-.
lndependen~ consul~an~s anc lndlcated the tes~s possessed 3 ~l;h

degree of overlap w1th the Liber1an Natlonal Curriculum C~e::y.
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1984) . On thls basls, they were consldered approprlate for use

across the three lnstructlonal settlngs.

Analvsts: Differences ln male and female achlevement scores ln

E~gllsh and mathematlcs were tested uslng a two-way analysls of

var1ance.

RESULTS

Table 1 summarlzes students' Engllsh and mathematlcs

achlevement by program. Results· of the ANOVA to test

dlf'fer-ences ln student achlevemoant across the three

lnstructlonal treat~ent3 and bet~een male and female students

are reportec ln Table 2. !abloa 3 sum~arlzes student achlevement

by subject, grace, and program.

TABLE 1

SUMMA~Y OF ENGLISH AND MATHEMAT!CS ACHIEVEMENT BY PROGRAM

Engllsh Mathematlcs
Mean SD N Mean SD N

Grade 3
C 23.82 8.06 204 22.33 8.42 204
OC 25.29 8.56 337 20.68 8.80 337
IEI. 27.52 8.57 552 24.76 7.31 :'22

Grade 4
C 22.80 11.11 ~~Q 22.29 7.08 2:9---
OC 21,.40 9.96 2':'0 19.26 7.20 240
lEL 23.28 11.70 306 21.42 8.28 306

~rade 5
C 25.09 10.13 174 24.16 9.67 174
OC 26.40 10.72 ."., 26.18 7.75 ~12.. --
IEI. 25.20 10.04 243 27. ·31 8 . .57 24,3
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Signiflcant achievement dlfferences by gender were noted

at each of the three grade levels ln mathematlcs and in grades

four and flve ln Engllsh. The average mathematics achlevement

of boys was significantly higher than that of girls at all three

grade levels. The greatest dlfferences in .ale and fe.ale

••thesattcs achleve.ent occurred in IEL schools, in whlch boy~

correctly answered an average of 6.77 more lte.s than girls on a

flftY-lte. test. Though achievement dlfferences were

statistically signlflcant, an examlnatlon of group means CTable

3) suggests that those differences were not large. To examlne

co.puted.

Effect sl~. was estlmated by subtracting the comparlson

program mean from the IEL mean and dlvldl~g t~e .result by the

standard devlatlon of the comparison program. The reaulting

value can be interpreted as a Z-score and thus reElects a

percentag_ difference separating the .eans on the achlevement

tests. The average test score attalned by boys was 32 perc~nti1e

po·tnts higher than the girls' average test score. The gend.r.

gap was the smallest Cacross the three programs) for students

attendlng the Optl.al Conventlonal schools wlth boys outscorlng

glrls by an averag_ 4.56 lte.s.

Slgnificant dlfferenc.s in Engllsh achleve.ent by gend~r

were found in grad.s four and ftv.. Although the achlevement

schools. Soys answered an aV9rage of 2.27 addltlonal 1:.:s
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co~~.ct, co~~espondlng to a ten pe~centl1e polnt advantage,

ove~ gl~ls who took the test. The gender gap 1n Engllsh

achlevement was 1.63 fo~ students 1n Convent1onal schools and

.44 ttems fo~ students 1n Optlmal Convent10nal schools.

Slgnlf1cant prog~am effects were found 1n both Engl1sh and

mathemattcs achlevement ln grade th~eQ and also tn grades fou~

and flve math~matl~s. Schef:e tests we~e pe~formed on all

pal~wlse compa~lsons to determ1n~ whe~e program dlfferences

eX1sted. Results f~om th1S analysls 1ndlcated that 1n the th1~d

grade~ tEL stud~nts s19n1f~c3ntly out-performed students fro~

ooth co=~arlson group3. A~ grade four ln math~matlcs. students

1n the tEL and Conv.ntlonal schools seo~ed slgnlfican~ly higher

than students ln the Opt1mal Convent1onal grou~. At grade flve,

mathematlcs achlevement of lEl students was s1gn1f1cantly h~gher

than that of student3 1n Conve~t1onal schools.

Across the three grades 1n =athemat1cs, the ·-rJ.:. ... students'

mean ach1evement av.~aged 11.9 pe~centlle p01nts hlghe~ than the

mean aeh1evement ootalned by student3 ln Conv.ntlonal schools.

In the thi~d g~ade Engllsh, IEL students mean achleve~ent was.

10.6 percentlle ?o1nts h~gher than that 0: students att~ndln9

Convent1onal schools.

DISCUSSION

Ihe ~esults 0: this analys1s lndicat~ ~hat. on ave~age
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th~n those of comparison group students. In general. boys

outperformed glrls in both mathemat1cs and Engllsh with the

greatest gender d1fferences 1n achlevement occurring in the rEL

schools. In short. the tEL program seems to have enhanced

student achlevement whlle at the same t1me 1ncreased the gender

gap ln achievement between boys and g1rls.

S1nce the tEL curr1culum hlghly structured teachers

classroom actlvlt!es, lt ls r.latlvely safe to assume that even

lf dlfferentlal treatment of male and female students perslsted

in the !EL program. it had to be substantlally le~s than those

e~1st1ng in comparison schools where such a structure did not

materials would serve to

eXlst. Thus. although the e~pec:atlon that th~ us~ ~{ !EL

mlnlml:e gender-related ach1evement

d~fferences was not supported by thls analysls. lt is unllkely

that the Increased ach1evement discrepancies found between boys

and glrls in the program can be attributed to differentlal

treatment by teachers.

The most plauslble ex~lanatl~n for the Increased

gender-related achievement differences in the IEl program 1~

that of dlfferentlal soclallzation. As prev10usly dlscuss~d,

the IEL program 1ncr~ased student achlevemen~ by prOviding an

enrlched anc ~ore ln~en31ve learning env1ronm~nt. rhe lmpr~veci

op~ortun1ty to learn is paralleled by increased demands on

students. part~cularly 1n teres of study time to com?:e~e

expectat10ns may have lim1ted their ablll~Y to ta~e :~::

advancage of the enr1ched l~arnlng env1r~nment ~rov~cied by ~~e
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IEL p~og~am and may have accounted fo~ the1~ lowe~ ach1evement

gains compa~8d to the1~ male counte~pa~ts.

In additlon to gende~-~elated ach1evement differences

between p~ograms within each g~ad. level, an increaslng

dlscrepancy between male and female achlevement was obs.~ved

f~om grade th~ee to grade flve w1thln each of the th~ee

treatments. The lnc~eas1ng dlsparlty 1n male-female achlevement

was g~eatest ln mathematlcs. though stl1l eVldent ln Engllsh.

One explanatlon 1s that, lf g1rls. and boys a~e lea~n1ng at

dlfferent ~ates, dlffe~ences In achlevemQnt ca~rled fo~wa~c f~om

a prev10us year a~e accentuated.

Thls ~eanalysls of the tEL student achlevement data

lndlcated a slgnificant t~.atm.nt-by-gender lnte~actlon that was

not detected ln the o~lglnal evaluatlon study. The tEL ~rog~a~

dtd lmp~ove student achlevement but, 1n dOlng so. it also'

lncreased the dlspa~lty between male and female ach1evement. The

Optlmal Conventlonal group ~educed the dls~arlty In achlevement

between boys and glrls, ~ut at the cost of overall reduced

achlevement sco~es fo~ both groups.

The flndlngs exposed both pollCY and program deslgn

l3sues. The pollCy lssues concern the tradeoffs between e~ulty

and ~ehlevemen~. The results suggest that gend~r dl~~~r~~ces in

achl ..ve~ent can be minimized by offerlng low qual tty

instructlon. Then neither g~oup does well. Alt~rnat1Y~:y,

acn1e'l"!:nent can "!nhancec. using ~he ------

effQct size 1s small. then the efficacy of
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1s open to challenge, slnce the overall ach1evement ga1ns are

small.

Th4 program des1gn 1ssue ~s that 1nstructional deslgn~~s

~I

f'

need to be cogn1zant of the poSS1bility that pro9re.~lIled

instruction (such as the IEL) may increase variation in rate~ of

achievelllent among sub9!'0ups of students. Instructional

designers either modify the programs or include

•
supplemental act1vities in an attempt to

cU fferences.
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EVALUATION OF THE IMPROVED EFFICIENCV OF LEARNING PROJECT

IN LIBERIA, AFRICA: OVERVIEW AND PECULIAR PROBLEMS

Dr. Edward F. Kelly

The Evaluation Con.cr~ium .~ Albany

M..rch 16. 1984

I. OVERVIEW OF THE IEL PROJECT

+unded by the Uni~ed St.~•• Agency 4cr International

Develcpm.nt CUSAIO) and the 90vernmen~ of Liberia and is

responsibility. The lEI. i. de.igned specifically a. an

al~ernative to other formalized systems of teacher educ..tion.

The belief is tha~ i~ e44ective, it will prOVide a ~emperary

.olut~on to the delivery 04 instruct10n in Liberian scheols

until sucte t.ime a. institutionrlly b....d training fer l.iberian

elementary teacher. can be made e44ectively and ef4iciently

availe\blct.

Begun in 1978, the lEL project develeped and currently

amploys a combination 04 programmed teaching materials <grades

1 - 3 1/~) ~nd programmed instructional materials <grades 3

1/2 - 6) designed te instruct elementary .~udents in 4ive
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content .ra.s: re~~ing~ l~nguaga ~t5 (Engl15h>, m~th.matics,

.ciRnc.~ ~nd social studies. Since the materials for grade

six .re nat scheduled for completion until late 1984, the

h•• prepared materi~l. in English and mAth~matic. fdr the

first five gr~d.s and for science and social .tudie.~ grade. 3

- ~.

In ~ddition to m~terials tha~ guide teaching, the IEL

prcvide. supervisory support in materials' use. Development of

~yst.m~~lcally, and the .elRctian of content for instruction

W.S o.sed on the scope and sequen~~ of the Llberi.n n.tion.l

of the tEL mAterial. are part of the history ~nd cost of the

conducted in order to est~blish th.t the materials are

repre~Rntativ. of Liberia's national curriculum on which they

are b~s.d.

The nationAl curriculum ~l.o provided the scope an~

independently by the West African Examination Councll's (WAEC>.
Monrovia office. The ex~mination. were pilot t~.ted and tnen

11.-4



used in the 1982 ev~lu~tian ov the IE~ system In ;r~d.s 1 - 4 9

• study which inval~.d 15 schools th~t were rwportmaly m~tchVd

~hos. which would use the m.t~i.ls (IEL), tho•• which would

Canvention~l), ~nd those which ~ould nat us. tn. m.tQri~ls ~nd

II. 1983 EVALUATION METHODS

~hin9s, b.cause the r.quir.m.n~. tha~ ~he .t~dy us. thr••. .
groups (IEL. 9 'OC 9 SQ) •• well a. ~he WAEC lI:<amina~ion. were

bath lnt"le,..ited f,..om the 1982 ."~luatian. DltSpit. ,..•••,.."~~ions

about the utility of the .xistin; thr•• group d.sig~~ th.r.

w•• no f.asibl. alt.rnativ. Nh.n I becAme in"ol".C in the

effort during tn. last we.k a-f Au;ust 1983. Ttl.roo W•• ,

surfaced in tn. 1ge2 .v~luation. Th••• focused on ~h. us. of

."y csata d.scribing the e~tent of actual co".,.age of m~t.rial

in any 04 the tnr•• ;roucs, and a set ~ technical issu.s

cent.,..in; on the appropriate unit of anal".~. and tho

sufficiency of statistical analyses. Th. 1982 e"aluation w~s

sor.ly limited due to a small and .roded samol. size tn~t

P"'Oh~Olt~d ~t,..ong ~naly.is.
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Ev~luAtion pl~nnin9 sessions conducted in Monrovia And

Gba~nQ~ du~ing the last week of August ~d the first weak oT

Sept.mbe~ 1983 involved participants from the Ministry of

Education (HOE). USAID/Honrovia. the WAEC, the IEL p~oj.ct

stAf~, And my.elf. As A ~esult of these ~d other

discussions, it WAS decided to ~b~ndon. the use of t~pe

recorders .nd to employ tr~in.d test ~dministrAtor.; to

increase the numbe~ o~ variables that would be measured on

student background, tKi~ch.r ch~r,j,\ct.riostics, ~nd school

cha~Acteristics; and to have the ex~min~tions scored bv the

StAte University of New York computer in AlbAny, New York.

Preparation for the ev~luation datA collection required

that over 22,000 test bookl.'!:.s be produced and that ~n eight

digi~ code number °be placed on the cover pAge of e~ch test

booklet. The covers were then attached to tria test booklets.

Throwqhout bath the 1982 and 1983 .tudies, evary effort was

made to k.ep the IEL project staff ~nd ~ll te~chers i;nor~nt

of the item content on the WAEC exams in order to maximize

objectivity and minimize teaching to the test. This ye~r ~ll

students were permi tted to pr~ctice four exerci·.a. de.i gnad to

f~mill~ri=e them anD their te~cher. with the item format~ they

would encounter on the WAEC ex~min~tl0ns.

The wAEC located and trained teachers who were not

involved In the project schools to administer ~he te.ts, while

the IEL proJGct stAf~ in cooperation witn USAID toak

responsibIlIty for logistics ~nd for transportation of the

test ~dlllinistr~tor!l to te.t site. during the testi.ng week. IEL

staff also Identified a group o~ ob.ervers who.e function it

IX-6
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was to insure that prQc.d~lr.s were followed and that the

conditions of testing were comparable across classrooms and

groups.

IEL project .tAff also developed their own Achiev.ment

t ..ts for grade. 1 - S in Engli.h and mathematics. and th••e

were administered to the entir~ sample during a ••cond we.k of

t ••ting after the WAEC testing. Students- item re.ponses were

transferred to coding .he.ts by the WAEC for their

examinations and by the IEL stAff for theirs. The data sheets

were then tran.corted to Albany were they were punched onto

electronic tape ~d read into a mainframe computer for scoring

~nd an.lysis.

In an effort to get the WAEC dAta into the computer as

qUi~kly a. possible. the completed data she.ts were hAnd

carrled to New York City bv travelers returning from Monrovia.

The package. w.re then mailed to Albany, but they were

mistakenly posted ~s fourth cl.s. book rate m.teri~ls. As a

result, i~ ~ook 17 days for the parcels to travel the l~O

miles from New York City to Albany, New York. When it began to

appear thAt the datalsheets for All of the WAEC examinations

might have b.en lQs~ In transit, the entire set of WAEC test

bookle~. numbering over 17,000, were .hipped to Alb~y in 60

box.s weighing approximately 40 pounds .~ch. The mi ••ing WAEC

data sheets and the SSth box both arrived in Albany on January

14th.

S. O••ign

The 1983 external .~alu.tion of the IEL system employed

a three group design (IEL, OC, SQ) with 1S schools per grOUD
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represented semethinQ eT • hcrs. race in which the IEL was

students nor te.chers were randomly assigned to which horse

they would ride in any oT the 16 races. In each race the total

finish line, and in a sense, the group QettinQ the hiQnest

Th. history oT educational harse race evaluations is

bleak. Mast 04r.en the horse. (programs> finish in a dead

heat, a tie; the results sho~ no significant difference••

There are numerQUS reasens why this occurs so freQuently, and

not the least of these has to do with the nature aT the

I
finish line, achievement t.st scor.s. As a result of the way

item. are picked, the results tend to aV8rage ~round fifty

differentiate among individual stUdents, nat program. or

mchoals.

I I I. F'ECUL I AR F'ROBLEMS; OTHER ISSUES

Some aT tne problems thus far encountered in tne IEL
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~ooo miles ~w~y and five haurs l~~er an t~e clock. In

addi~iant ~h.r. ~r. ~ set of real evaluation issue. that

ch.racteri:. this .tudy, and th••• aught ta be iaentifi.d

And discus.ad.

And th~n spen~ tim8 discu.slng the i ••u•••

I suspact that what's peculi~r to ane parsan 15 ordin~ry

to another. a. ~nat as it may, the fallowing vingett•• ,and

events occurred be~waen the la.t week of August 1983 and the

.econd week of M~rch 1984. Maybe • brief recounting of ~h.m

will help you come to a claar and rapid understanding of wh~t

lt's like to do ana of th.s••v~luatians.
X

1. The WAECdata sh.ets war. ~.rox.d in Monrovia. the

c.pit.l of LiberIa. Th~ originals wer. hand carried to the

States, and the Zer~~e. were' m~il.d. Th. copies·~rriv.d

initial data t~p. was punch.d, a tape that inclUded mora than

22,000 r.cords. It was nat un~il all initial analvs•• w.r.

completed and r.port.d t~t w. discov.r.d th&~ data sh••ts for
X

thr.. schools had never b••n I.rax.d, and that thes. war. all

experlm.ntal schools and probably thr•• of the b••t.

~. Siom••choals w.r. not not~..~i.d of the t.sting dat••

and ware actually clo.ad wilen the t ••t ~d",ini.trators arriv.d.

Schaal principals s~t word into the villaQ•• for the childr.n

to come b~ck ~o school to si~ for twa weeks of t.sting.

3. In on. larg••chaol t ••ting did not b.gin until

10:30 am and by 7:00 pm i~ wa. stIll going on. Conc.rned,

p.r.nts beg.n to arrlv. at the school and take th.lr children
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4. On. little gIrl In second gr~de receiv.d ~ teat

booklet that didn't have ~ code number on it. She had be.n

overlookmd, and she began to cry. The test administrator put

a code number on her test booklet.

5. In one school children sat three to a bench to take

the tests. Thera wer. more than 70 children in this large

village .chool room. One o~ the bench•• coll~sed in the

middle o~ the testing ~.riod, ~nd three children want tumblin9

to the fleor, much to the delight oT the r.st of the

students. Testing was held up while another bencn was

located.

6. In schools where enrollments are hi;h children were

forced to sit clo.e together. There was ob.ervable che~ting.

In some room. test administrators appar.n~ly coached ~he

children by sug;.sting mere or less ~ppropriat. answers;

however, this was not common.

7. In one school a pi.ce of corro;ated steel that mad.

up a portion o~ the roof continued to b&n9 in the bre.ze

throughout the te.ting period.

S. Three schools in the study.are named Tubman. They

~re distingul.h~ble only by ~heir initials, Martha, M•• or

M.V.S. ~ometlmes people l.~ve oTf intials.

~. All the schools have nam•• , but som.t1meg they are

referred to by the nama of the villaq. wh.re th.y are located.

As a result, one school apparently disapp.ared in a comparison

OT the 1982 ~nd 1993 results. Thre. trans-Atlantic phon.

calls and ~ lengthy Telex cl.ared up the con~u.ion.

10. Th. W.st A~rican Examinations Council worked night
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And dAY for twa we.ks to trAnsfer All the codin9 infarmAtion

~nd every item response onto dAta sheets. In order to save

man8Y, the she.ts were printed bo~h front And bACk. For long

te.ts A .tud~t·. record w•• continu.d on the bACk o~ the

sheet. This eifort to cut costs in the preparation of the

ceding sh••t. probably tripled the cost of havinQ the dAta

punched And v~i~i.d due to th~ t1me it tAke. to match the

front "'ow wi th the ApproDri ate back row on the d.tA· sheets.

On the back side of the data sheets column 4~ WAS repeated.

Some coders .kip~.d it; soma us.d it. It reauired over

1,200,000 key stroke. to enter the item dAtA for the WAEC

2,700,000 key strok.s before the full d.tA set is avail~l.

IV. ISSUES

thus far surfaced in this study. For starters I offer the

following for consideration.

A. FOCUSING THE EVALUATION

8. HORSE RACE DESIGNS

C. NOR~ REFERENCED TESTING

D. GENERAL ABILITY FACTORS

E. THE SEARCH FOR STATISTICAL SIGNIFICANCE

F. CULTURAL IGNORANCE

G. INTERNATIONAL PRESSURES AND EXPECTATIONS

H. 'rECHNOLOGICAL TRANSFER IN DEVELOPING COUNTRIES

A word About eAch of the.e is.ue. will probably be sufficient.
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A. FOCUSING THE EVALUATION

The present .v~luation is in part inherited. It has ~wo

important ancestors, namely, the project proposal and the

previous evaluator who was consultant to thD prime contractor.

The fact that the evaluation was designed as a black box study

and that It was intended to focus on achievement impacts alone

were two results of this genealogy. I ~m not persuaaed tha~

any careful assessment of the questions and criteria that were

in the minds of the principal audiences that surround this

project w~s completed. I suspect that this. in part. is a

reflection of the evaluation requirements that represent USAID

and influ8nced the initial de.i;n.

B. HORSE RACE DESIGNS

The history of horse race designs in evaluation lS' bleak

Indeed, yet it seems that some continue to try to use them.

and further that others in powDrful positions in developing

countries and federal aqencle. still think they are imperative

t~ evaluatIon. Little could be further from my own view of

their n~c.ssity or utility. The problQms of clien~ education

that eXIst in thIS Dvaluation are extensive and exacerabated

by distance.

~. NORM REFERENCED TESTING

Once again. we discover- the expensIve w~y- that NRT's

make it almost impossible to det.ct meaningful school or

proqram achievement difference. in program .valua~ion

studies. Their use in this context is surely doubtable. But

.nat is equally questionable is the construct valIdity 0+

such measures, not to mantion problems a.scciated with content
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glln.rally reliable but which possess m~rginal validity. Th.

~ ••u.s are both technical and educational. Many in the

CQUld be expected from a batt.ery of NRT'II.

D. GENERAL ABILITY FACTORS

Trum.an Kelley warned of it in t.ht. 2,920'.; the differ.ncIF,

bet.we.." mllasure. of apti tude and me,asur'•• of achi Rvement are

basi cal 1y temporal and rhetorical. Mcis,t oft.lln Wit cannot.

tell the me.sur.s apart on eit.her logical or empirlcal ba••s.

Th. issue in t.his evaluation re.o1v.s to: What's to be don.

when and int.er-battery factor anal ysis I:clnfirms t.hat. t.he four

ach:evemllnt t.ests in grade. 3 t.hrough ~ shew il sing1. fact.or

sol ut.i on that. account.s for morll than 68~'- of t.h. common

E. 'fHE SEARCH FOR STATISTICAL SIa'UFICANCE

predecessors ht1lv. sold a lot. of p.epl. 1~h. 1anquaglll of

hypot.hesi. t.est.i ng .and bel i.f in st.ati s1~ical si gni f i cance. The

c1ient.s in this evaluat.ion are not. familiar with confidence

int.ervals, t.he lIase wit.h which largll satlNJ:ll.s can readily

gen~rat.e hiqnly significant. st.atistical result.s, t.he

di ffer.nce D.t....an st.ati st.i cal si gni of i C.lnce and lIducat.i anal

meaningfulness., and the d~ffe"ence betw...n effect. size .::nd t.he

applicat.ion of a st.andard far judQing the adequacy of program

imJ:lact. in a d.veloping country.

F. CULTURAL IGNORANCE

I am persuaded that. it. is imJ:lo••ibl. for an e>et.arnal

IX-13
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in~.rn~tion~l evalu~tor to develop ~ m~tur. und.rst~nding of

tho culture and infra-structure of a nation and the role th~t

education and .~ternal support pl~y. in that nation'. economy

and to do so in two w.eks. I am also persuaded that to try to

conduct arid report an eval uati on wi thout such und.r!lt~ndin9 is

in th. first place risky and in the .econd 9 probably

unprofe.~ion~l.

G. INTE~NAT:ONAL PP.ESSU~ES AND EXPECTATIONS

Like lt or not 9 people around the world are watcnlng

what is happening in the evaluation of the IEL program in

~ib~rla. Memb.rG of the World Bank are w~tchin9 because thev

have a large textbook project. operating in L.iberia, a project

which, until recently, has been In competition with the !EL.

People in the East-West Center are watching because the tEL

evaluation results may reflect directly on a report they are

completing about programs and evaluations 1ik. this on••

People ~n Washington, O.C. ~re watching because the project is

about to oe refunded, and they would like to believe that the

allocation is suppor~.d Oy .valu~tlon findings.

H. TECHNOLOGICAL TRANSFER XN DEVELOPING COUNTRIES.

The ghost of the ugly Americ~n haunts the vill~g.

schools of Liberia. Th. fact that the initial ~ropoGal and

the project l~"guag. for more tnan thr.e y.ars spo~. of

"rural" schools and tha:at such terminology ha. now b••n dropped

from project documen~s is Gymbollic of t.he probl.m. of

tp.chnological transfer. Some Lib.rians argue that all schools

in L~beria are basically rural and that it is unwIs. to

suggest to the contrary. It is also true tnat those who are
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upw~rdly mobile migrate tQw~rd the l~rg.r cities if not out of

the country. One might surmise that a good pl~ce ~o put.

project ~nd keep it aut o~ the w~y is to pl~ce it in rural

schools.

programming And programmed instruction shoula b. e~~.ctive

technologies in a culture such ~s Liberia's? Furthermore, who

taught p~ople In the ministry to ~.ly an NRT's if it wasn't

the B~ittl~h ~nd the Americans7 Lib.~ian ~hildr.n a~e p~ying

the p~ice.

The highw~y ~ educ~tional innovation in the United

~tate. is littered with the bone. o~ expensive proj.ct. that

th~t the same futurll liljl. in .tare for the IEL i.n L.ib.ria, and
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TABLE 1

WAEC TOTAL TEST SCORE CORRELATIONS USING STUDENTS

.. -------'----_.._----------------------------------------- ----..Grade Sub j.c:~

Math Sci.nce Social Studies

--------------------------~--~------~-------------------English .~2

1 (n-1476)

---_._--------~------------------~----------------------------2 English .61
(n-1167) NA NA

Eng! i sh • :57 ~ 46 • 4:5
(n.l0~2) (n-1017) (n-l040)

:3 Ma1:h .38.43
(n-l0bl) (n-1074)

Sci.nc. .63_________________________________________.(n-l068) _

English .61 .47 .40
(n-e82) (n-900) (n-889)

4 M.a-th • 33 • 30
,(n-907) (na4709)

Sci.nc. • S4
_____'__.. __ .. .•_. . . . (n-922) _

i::ng.1 i sh .61
(n<573)

Sci.nc.

.70
<b10)

.:59
(n":569)

.so
(n-:587)

.SO
(n_:i44)

• S::S_________________~ ~ ~ (n-:iq6) _
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EVALUATION OF THE IMPROVED EFFICIENCY OF LEARNING PROJECT

I. OVERVIEW OF THE IEL PRO~ECT

The Improved Efficiency of LeArning project (IEL) is

funded by the United States Agency for InternAtional

Development (USAID) and the government of Liberi~ and is

directed at Liberian .l.mentary schools and their teachers,

most of whom have had little if any formal training in the

craft of teaching but all ef whem carry a critic~X national

respensibility. The IEL is designed specifically ag an

alternative to ether fermalized systems ef teacher education.

The belief is that if effective, it will provide a temporary

solution to the delivery of instructien in Lib.~ian ~heels

until such time as institutienal.ly b~sed training fer Liberian

elementary teachers c~n be made effectively and efficiently

available.

Th~ ~EL preject developed and currently employs a

combination of pregrammed teaching' materi~ls (gr~d.s 1 ~

1/2) and pregrammed instructional materi~ls (grades 3 1/~ ~).

designed to instruct elementary students in five content

areas: reading, language arts (English), mathematics, science,

and social studies. Since the materials fer grade gix are not

sch.duled for completien until late 1984, the current

evaluation covers only grade. 1 threugh ~. Th. preject has

prepared materials in English and mathematics fer the first

five grades and fer scienca and secial studies, grades 3 s.

In additien te materials that guide teaching, the tEL
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1
provides supervisory support in matBrials' use. Development OT

materials, training, and supervision OT project teachers is

coordinated out OT the project oTTic. in 6b~rnga, Liberia.

of the IEL materials

sys~.maticallYt and the selection OT content Tor instruction

was ba.ed on the scope and .equence of the Liberian national

curriculum. A serie. of content reviews and related revisions

OT the IEL materials are part aT the history and cost of the

project up to this time. These revisws have been conducted in

Liberia's national curriculum on which they are based.

Th. national curriculum also provided the scope and

sequence in each subject arBa and. grad. level Tor the

construction QT a set of norm referenced achievement tests

which were used as the principal indicator oT the learning

outcome. oT the IE~w The.. examinations were

independently by the West ATrican Examination Council's (WAEC)

Monrovia oTfice. The examinations were pilot tested and then

used in the 1982 evaluation OT the tEL system in grades 1 - 4,

a study which involved 1~ schools. The schools were assigned

to one oT three groups aT five: those which would use the

materials (IEL), tho.e which would not usa the materials but

were suppo.ed to receive sam. additional teacher training and

textbooks (Optimum Conventional), and tho•• which would not

use the mat.rials and receive no assistance (Status Quo).
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II. 1983 EVALUATION METHODS

A. B~ckground

The 1983 ev~lu~tion oT the IEL b.g~n in the middle oT

things, bgc~use tho requirements th~t the study us. three

groups (IEL, OC, SQ) ~s ~.ll~. the WAEC ex~min~tion. were

both inherited Trom the 1982 ev~lu~tion. Despite r.s.rv~tions

~bout the utility oT the existing three group design, there

eTTort during the l~st we.k oT August 1983. There w~s,

surT~ced in the 1982 eVAlUAtion. The.e Tocused on the use oT

t~pe recorders Tar delivering And stAnd~rdizing tegting

instructions, ~n enormous Amount oT mi ••ing d~t~, absence oT

Any d~tA describing tne extent aT ActUAl coverage aT mAteriAl

in ~ny oT the three groups, and A set oT technical issues

cantering an the Appropriate unit aT analysis And the

sUTTiciency aT statistiCAl ~nAly.es. The 1982 .v~luation w~.

sorely limited due to ~ smAll and eroded sample size th~t

prohibited strong ~nAlysis.

Evalu~tion planning sessions conducted in Monrovia and,
SbArnga during the last we.k oT August and the first week o~

September 1983 involved pArticipAnts Trom the Ministry oT

Education (MOE), USAID/Monrovia, the WAEC, the IEL project

As a result oT th••• and other

discussions, it was decided to abandon? the us. of tape

recorders and to employ trained test administr~tors; to

increase the number oT variables th~t would be measured on

student bAckground, tg~cher char~ctgristics,
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ch~acteristics; and to h~v. the examinations scorsd by the

State University of New York computer in Albany, New York.

Preparation for the evaluation data collection required

that over 22,000 tsst booklets be produced and th~t an eight

digit cade number be placad an the caver page of each test

booklet. The covers were then attached to the test booklets.

Throughout both the 1982 and 1983 studie., every effort w~s

mad. to keep the IEL project staf4 and all teachers ignorant

of the it&m content on the WAEC exams in order to maximi%e

objectivity and minimi%e teaching to the test. This year all

students were permitted to practice exercises designed to

familiarize thgm and their taachers with the item form~ts they

would encounter on the WAEC examin~tian ••

• The WAEC located and trained teachers who were not

involved in the project schools to administer tho tests, while

the IEL project staff in cooperation with USAID took

responsibility for logistics and for trar.~portation of the

test ~dmini.trator. to test sit.s during the te.ting week. IEL

sta4f al~o identified a group of observers whos. function it.

was to insure that procedures were followed and that the

condi ti ons of testi n!~ were comparable across «:1 ~••room!l and

groups.

IEL project ~taff also developed their own achievement

tests for grades 1 ~ in English ~nd mathem~tics. and the.e

were administered to the entire sample during a .econd week of

te5ting after the WAEC testing. Students' it&m r&sponses were

transferred to coding sheets by the WAEC for their

examinations and. by the IEL staff for theirs. Th. data snests

X-7
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electronic t~pe ~nd re~d into ~ m~in?r~me computer for gcoring

~nd ~n~lysi s.

In ~n effort to get the WAEC dat~ into the computer as

quickly as passible, the completed data sheets were hand

carried to New York City by tr~velers returning from Monrovia.

-

mistakenly posted as feurth ClA.S beok rate materials. As a

result, it toek 17 d~ys fer the parcels to travel the 130

mil •• from New York City to Albany, New York. When it began to

appear that the data .h.ets fer all of the WAEC examinations

might have been lost in transit, the entire set of WAEC test

bookl.ts numbering over 17,000, Nere shipped to Albany in 60

box•• weighing ~pproximat.ly 40 pounds mach. The missing WAEC

data shsets and the S8th bo~ both arrived in Albany on January

14th.

B. Design

The 198~ external evaluation of the IEL system employed

a three group design (~EL, OC, SQ) with 1~ scheol~ per group

across five gr~d. levels and four content ~reas (English,

matnematics, science, and soci~l s~udies). English (language

arts ~nd reading) ~nd mathem~tics were tested at all grade

level 55, and. sci ence and soci al studi,e. tests beg~n at the

third grade.

represented gemething of a hor.e r~c. in which the IEL was

pitted against t~o competitors. R~CBS were run in e~ch grads

and subject area, and three horsss alw~ys competed. Neither

students nor tBachsrs were randomly assigned to which hers.
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they would ~ide in ~ny o~ the 16 ~ac... In e~ch ~~c. the tot~l

.core correct on th. ~pprop~i~te WAEC .x~mination de~ined the

finish line, ,And in ~·s.ng., the g~oup getting the highest

score might be said to hav. had the best tim. and thus b.

declared the winner of the race.

Th. history of educational horsa r~ce evaluations is

-'

There Are numerous ~.Asons why this occurs so f~.quently, And

not the least a~ these hAS to da with the nature o~ the

finish line, achi.vement tsst Bcoras. As a result of the way

pe~c.nt correct. This type o~ Achievement test is built to

differentiate Among individual students, nat progrAms or

schools.

Ill. PECULIAR PROBLEMS

Some of the problems thus farencauntsred in the IEL

evaluation are peculiar to what happens when the evaluand is

5,000 miles away and five hours later en the clock. In

Addition, there are s.t of real constraints that

characterize this evaluation, and thesa ought to be identified

and discussRd. I want to summarize the peculiarities and then

present the issums.

I suspect that what's peculiar to one person is o~dinary

to anothe~. Be that as it may, the following vingettes and
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avents occurred betw~en the l~gt weyk of August 1983 ~nd the

second week of M~rch 1984. Maybe ~ brief recounting of them

will help you come to ~ claar and rapid understanding of what

it'. like to do one of these ev~luation••

1. The WAEC data sh.ets were Xero~ed in Monrovia. Th.

originals were hand carried to the Stat•• , and the Xeroxes

were mailed. The copi•• arrived fi~.t, and a. a result, the••

were the sh••ts from which the initial data tap. was punched,

a tape that included mar. than 22,000 records. It· was not

until all initial an~lys.s were completed ~nd reported that we

discovered that data she.t. for thr.e schools h~d never been

Xeroxed, ~nd that the.e were all experimental schools and

probably thr.e of the best.

2. Some schools were not notified of the testing date.

and were actually·clo.ed when the test administrators ~rriv.d.

School principals .ent word into the vill~ges for the children

to come b~ck to school to .it for two week. of t ••ting.

3. In one large school testing did not begin until

10:30 ~m and by evening it W~g still going on. Concerned,

parents began to arrive at the school and taka their children

home. It was getting dark.

4. One little girl in .econd grade received ~ test

booklet that didn't have a cod. number on it. She had be.n

overlooked, and she began to cry. The test administrator put

a code number on her test booklet.

~. In one school children sat three to ~ bench to take

the tests. Thera were more th~n 70 children in this large

village school room. One of the benches collapsed in the
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middle of the testing period, ~nd three children went tumbling

to the floor, much to the delight of the rest of the

stud.nts. Tasting w~s held up while ~nother bench w~.

6. In schools where enrollments are high children were

forc.d to sit clas. together. There was observable cheating.

In sam. rooms test administrators ~pparently coached the

childrmn by suggesting more or Imss ~pprapriate ~nswers;

however, this was nat cornman.

7. In one school a piace of corrag~ted steel th~t made

up a portion of the roof continued to b~ng in the brem:.

throughout the testing period.

8. Three schools in the study ~r. named Tubm~n. They

are distinguishable only by their initials, Martha, M., or

M.V.S. Sammtimes peapl. l.~ve off intials.

As a r.sult, on. school apparently disapp.ar.d in a comparison

of the 1982 and 1983 results. Three trans-Atlantic phone

c~lls ~nd ~ i~lex cleared up the con~u.ion.

10. Th. We.t African Examinations Council worked night

and day for two w.eks to transfer ~ll the coding information

and .very item re.pons. onto d~t~ she.ts. In order to save

money, the she.ts wer. printed both front and b~ck. For long

tests a student's record was continued on the back of the

This effort to cut costs in the preparation of the

coding sh.ets prob~bly tripled the cost of h~ving the data

punched ~nd verified due to the time it takes to match the

X-Il



f~ont ~ow with the appropriate back row on the data sheets.

On the back side of the dat~ sheets column 4~ was repeated.

Some coders skippmd it; some used it. It required over

1,200,000 key strok•• to .nte~ the item data for the WAEC

2,700,000 key strak•• to ente~ the full data set.

IV. ISSUES THAT MUST CONSTRAIN THESE RESULTS

A. Norm Refe~gncmd Tests (NR.'s)

The~. arB serious issue. that constrain the results of

this evaluation, at least ~s the ~esults arB known at this

time. Not the least of these issue. concerns the purposa and

developed by the WAEC as well as the IEL project. The pu~pose

of such m.aSU~8S is to diffe~.ntiate among individuals, and it

is to this end that such test items a~e developed, analyzed,

and judged useful.

Unfortunately, due to the way they a~e constructed,

norm ref8~enc.d tests are most often insensitive to the

effects that .valuations of programs and schools a~R

IEL, oc, and SQ groups extremely difficult, so difficult that

result of fluctuations in sample, missing data, or other

artifactual conditions.
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b.cau.. of ~h.ir abili~y to t~p whQt is being ~••~ed and also

becau.e they are likel'y to di.criminQt. between students who

know the inform.ticn and tho.e who don't. As a reSUlt, the

cl •••ic item for a norm ~~.r.nced measure tends ta average

around fifty percent difficulty and discriminate between the

upper and lower h.lv•• of the tot.l t ••t score distribution.

A. a ~••ult, m.ny norm referenced maa.ur.. that ~r. well

develaped tend ~a produc. average .cor•• correct around fifty

percent.

Furthermore, due to the purpose af the measure. and the

nature of the items, norm referenced tests do nat permit us ta

say what children can actually da. They are meant to be

interpreted with respect to the ob.erved mean, the average

scare, or against an external norm derived from a comparison

group. Instructional pragrams such as the IEL are intended .~a

produce learning outcome. th. can be intmrpr.ted as skills,

campe~.ncies, and knowledge, nat to mention attitude.. It is

precisely th... skills and knowledge. that cannot be readily

discerned in the interpretation of norm refer.nced ~e.t••

Unfor~unately, wha~ happens is that in the search for strang

items that will discriminat. among students, the content of

t.st items is sacrificed for great8r discriminability.

Norm referenced te.ts are de.igned to measure

constructs such a. verbal ability, manual de~terity, or

math.matics achievement. But schoals don't teach the.e

things. For example, schools teach children the number facts,

how to identiTy and safe-guard cartain ~cols, and basic

vocabulary. Schools and academic programs don't teach
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model and m.a.u~••

B. Con~en~ Validity of WAEC T.sts

In addi ti an t.o the conc:eptual problem ~el a~.lci to ~he

purpo.e of no~m ".ef.renclld m.~surll!l, s.~iou. questions II1.ed to

on the WAEC and IEl. .)(amina~iens is a fair rllp~e••n~a~t:ion of

the c:ontent of the IEl. ins"t~uc"l:ional mate~ials. In l:lrdil,' to

IIs~imate the matc:h bet.ween what. t.he WAEC items as;ked a"d what

~he tes~s; and lEL. medules;. Rmsul t.s of that. anal yt;i s a~.

summarized in Cha~~ 1, and t.hey lend c:rwdence t.o the

following: There is; wide variation 1n the goedn... of fit

c:ontant of the lEI. mat.rials. This match range. from a low of

261. valid items in g~ade five social .~udies ~a a high o-f 87X

pe~formanc:e of the IEL g~oup may have been ~lIla~.d to the

the hypothesis was tha~ if the items had been app~op~iaterly

cat.go~iz.d, and if ~h. lEI. ac~ually

implemented in c:lassrooms (something about which w. have

lit~le knowledge), lEI. s~ud.nts would do bG~~." on those tmsts

whic:h showed the strongest item fit to the lEI. mate~ials.

A~bitra~ily, WG defined strong fit as tests which con~ained at

leas~ 7~7. valid items. Fou~ suc:h tes;~. were identified:
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CHART 1

FREGlUENCY OF ITEM INVAUDITY

------------------_-._----------------.-._--------

English Math

Subj.c=t

Sci.nCR SCldal

-_.---,----
1

:2

---_._--------,---,--------------

lB/4~(407.> U/45C24X)

121:50(247'> 20/50(407'> 14/40(357'> **

4 ~4/60(:S77.J

**

22i~0(447') 2~0(70X) .22/43(517.J

42/60(70X) 20/:50(407'> ~I:iO(14X>

--------, -_._----..-....-.-------- ,-------------
** Missing this analysis.
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English 1 (801. valid), Ma~h 1 (871. valid), Math 2 (767. valid),

and English 3 (761. valid). Analysis of the results in these

four t.sting areas showed no pattern in support of ~his

hypothe.is. In fact, in English 1, Math 1, and Math 2 both SQ

and ac groups tllnded to :,,: , better than the IEL student.s.

Both the WAEC examinations and t.he IEL mat.erials were

constructed from the nat.ional curriculum. As a consllquenclI,

it was hoped t.hat t.he WAEC tests and t.he IEL instruc~ional

mat&rials would bear a c~nsiderabl& overlap. In an &ffor~ to

underst.and how well the WAEC tests matched ~h. national

curriculum~, WR conducted an analysis of t.he curriculum

against. the WAEC test. it.em content in science, grade. three

t.hrough five.

areas assessed by the IEL .xaminat.ions and because the

possibilit.y for agre.ment. betwe.n item cont.ent and curricular

might b. in sacial st.udies.

Each test i1:.m was analyzed to det.ermine if it asked

students about a con'tent e1 emant contai nfld in th& nat.i anal

curriculum's scope and s&quenc.. If the item did, it was

judged curricu1arly valid. Each item was t.hen examined fQr

its relationship to the activity out.lines in the national

curriculum. The belief was that content that is exemplifi&d in

actual activities for teachers to use stands a batter chancB

of being implemented in the classroom. If the item cont.ained

such information, it was judged inst.ruct.ional valid.. The

number of items on each of the three t.ests that possessed both
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curricular and ins~ruc~ional validi~y wera summed.

scape and sequence of the uni~s in science a~ ~he ~hrDe grade

levels.

the entire scape of ~he units.

There are 40 i~ems on ~he WAEC ~hird grad. science

aci~ivi~i.s outline, and there was an overlap of 32 items

which sa~i.fied bo~h criteria. All units in the scepe and

Fifteen of the 40 que.tiens an this test are drawn from one

unit.

and only .even of the.e ·t••~ cen~en~ tha~ appears in ~h.

ac~iviti.. au~line. Of the 21 units tha~ make up ~h. fourth

grade science curriculum, 16 are not repre.Rn~ed on the ~e.~.

Forty-.even of the ~O i~ems ~hat censti~u~. the fifth

grade sciencR test were judged curricularly valid, and ef,
the.e, 31 pos.e.. instructional validity. Items 36, 47, and

48 lack both curricular and in.~ructienal validity.

7,8, 10, and 12 are net represented en. the te.~.

Units b,

w. concluded that the third grade examination was

prebably the ~treng.st of the thre., and that the science four

test is measuring something that has absolutely no bearing en

the national curriculum. Th. science five exam is in better

but it, toe, should be revised to impreve its
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r.pr••en~a~ion of ~he uni~s th~~ mAke up th. fif~h gr~de

curriculum.

C. Con~Rn~, Curricular & Ins~ruc~ional Validi~y

Tradi~ion~l concep~ions of canten~ validity por~ray i~

as ~he .x~ent ta ~hich a s~pl. of i~Rm. is jUdged

r.pr.senta~iv. of a larger domain of po~en~ial i~.ms from

~hich ~hey ~er. drawn. This is an impor~an~ r.la~ion.hip

because und.r·~h. rubrics of classical t.s~ ~h.ory it is to

this domain th~t ~e wish to infer, based upon the score th~~

p&ople achieve on the te.~. There are no strong empirical

methods available for testing the repr.sentativeness of i~em

sample. ag~inst the domain they represent. Such analyse. are

b~••d on logic, and this logic requires an unambiguous

definition of'wh~~ is to be included in the dom~in to be

measured.

The .xten~ to which a te.~ i§ conten~ valid depends on

the relationship between the item sample and th. domain. A

related issue questions ~h. ex~.n~ ~c which a ~.s~ designed to

measure achi.vemen~ in an academic program con~ains a

r.presen~ative s~mple af the con~en~ and behaviors specified

in the curriculum or course syllabus tha~ defin•• the far more

limi~Qd domain ta which w. wish ta infer. For .x~mpl., there

are .xcellen~ tests af ma~h.ma~ics tha~ would have a different

validity when used in schaols tha~ do not cover ~h. version oT

mathematics that ~h. test s~mpled. Here i~ could be argued

that although the test may be content valid in mathematics, it

can be curricularly invalid for a specific school or
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.duc~tional program.

Lastly, consider the ca.e o~ an achievement test in

m~th.maticg that contains an adequate sampling of the domain

and also provid•• ~ adequate sample o~ the content of a

Gpecific curriculum.

VAlidity o~ that m.~sure if the Math teachers do not t.ach the

curriculum. Suppose they drop the m~th.matic·. curriculum

altogether and spend their time entertaining the children. In

this instance it could be argued that despite the fact that

the test appearmd to be content and curricularly valid, it

lacked instructional validity.

th~t wa. never taught.

The t.st measurRS gomething

Concerns about in.truction~l validity rai.. i ••ues of

fairness a~ well as the accuracy o~ the inference. that may be

made from their results. It is unfair to test students across

material they never had an opportunity to learn. It is also

programs based on achievement data th~t are

instructionally invalid. Clearly, the presmnce of

instructional invalidity indicat.. a failurR to impl.men~

instruction far more than a in measurement.

Especially in program ev~luation5·lik. this one it bears upon

us to k••p these constraints. in mind as we interpret test

data. All three consider.d, content, curricular, and

.-.

instructional validity bear directly upon the interpretation

of the WAEC and the IEL achievement test results.

In addition te centant validity, a crucial issue that

surfaces in this evaluation ~ecuses en the extent to which
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perfarm~nce on th••••xamin~tions may b. r.l~t.d to social

skills and work related considerations in Liberia. There ,ar.

many good reasons for educating children~ but one of th••e

th~t can be suppo.ed import~nt to the famili •• of Liberian

children qu••tions the extent to which school-bas.d l.arning

can be related to practical applications in the work place. To

put the matter bluntly, there is no evidence th~t performance

on th... e~aminations has. predictive relationship to being

able to do something that is socially useful. Literacy would

be on. such outcome. Job relevance is yet anather.

Given the frequency of school dropout., this question

would ••em import~nt, and it is unfortun~te but at this time

the .valu~tion ha~ no evidence for a responsible answer.

T.chnically phrased, we have no data on the predictive

validity of either the WAEC or IEL examin~tions. A worthy

addition to future evaluations of programs like the IEL would

b. to build measures of employability in the modern sector and

us. them as a portion of the achigvement instrumentation.

o. ~ptitudR ~ Achievement: A Confusion

Furthermore, there is great difficulty in telling the

difference betwe.n aptitu~e and achievem.nt. One of the

r.asons why the r.l~tionship betwe.n measur•• of aptitude ~nd

measure. of achievement is so high is due in part to the fact

that both type. of tests may be measuring the same thing. Some

would call it previous learning or aChievement. Whether such

l.arning has occurred in English, social studies, or

mathematics, the effects of it tend to be visible throughout
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~y Such would seem ~o be ~he case in

~h. English language m.y affect performancg on all kinds of

It may, in part, be the r.sult of ~h.s& confusions

score. frcm the WAEC examinaticns tend to be moderate to high

in their correla~ions with each other.

In crder tc estimate the extent of this relationship

for students in grade. four, and

within each grade, and the r ••ulting

correlaticn matrix was submitted to a common factor analysis.

The purpose of this sta~i.tical technique is to describe the

amount of common variation that exis~s within a correlation

they should share a high degr.. of common variation, since

t ••ts that m••sure the same construct ought to rei at. to each

Factor analyse. could not be performed on the WAEC

t.s~s for grade. one and two or on the IEL tests because there

were but two t ••ts (English and mathematics). The best

estimate of the overlap betwe.n two tests is provided by the

correlation between their total scores across all three

grcups. For the WAEC eYoaminaticns in grades one and two those

correlations equal .52 in grade one and .61 in grade two.

corresponding values for the IEL examinations are .~7 and
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Th. results of the f~ctor ~n~ly.e. in gr~des th~•• ,

four ~nd five were comp~r~bl.; ~ single f~ctor aolu~ion w~s

developed ~h~t ~ccaunted fer b77.-b9~ of the cemmon v~ri~ncs

among the ta~al te.t s:ores. We in~erpre~ed this r.sul~ as

performAn=e an the feur WAEC tes~s. We have called this fac~or

verbal ~ility, although a~her. migh~ title it gRnsral ~bility

ar general aChievement.

In an .ffor~ ta shed light on the nature of this

facter, we generated scores en it fer each a~udent in the

third, four~h, and fifth grades fer whom there was complete

data. Th..e sceres are simil~r to s~andard score.. They h~ve

a mean of zero ~nd a standard deviation of one, and they tend

~-

~o be normally distribu~ed.

studen~s in the three programs differed meaningfully from each

o~her on this fac~or, a series of analyse. of variance were

the.e analyses shewed a statis~ically significant <p. <.O~)

although sligh~ difference in faver ef the SQ s~uden~s in

grad. three, and no differences in grade. feur and five.

At ~his point we were undecided whe~her the result in

grade three should be intarpre~&d as evidence in supper~ ef

some unknown reasen, developed be~t.r verbal skills than had

members of the IEL and OC graups. In order ta examine this

hunch fur~her, we looked closely at the t&.~ comparisen

results for gr~d. three and found tha~ SQ s~ud.nts tended to

ou~perform the ether groups in both m~~h.matics and social
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.~udi •• , ~nd ~hat th.se results ~ppe.r8d to be .~_ble in both

univariate and multivaria~e analyse•• In other words, the

differ.nca in the factor score distribution tha~ was observed

in favor of the SQ students was also visible in the results of

the SQ stud.n~s in two ou~ of the four Gubj.ct areas te.ted.

support of the claim that the underlying construct in the WAEC

tests is verbal ability. It simply reconfirmed the fac~ that

there is a strong general factor present in the measures.

To estimate how strong that factor is, we .~amin.d how

it related to achievement in all three grades in a sGries of

regression analy.e. in which the factor .core w~. used to

predict the total score correct on each of ~he achievement

tests.

score entered the analysis, other variables, namely, student

se~, age, and program were unable to add any additional power

to the prediction of achievement.

The consistency of the factor analytic reductions

across the third through fifth grade results foretold what we

would discern in the.e analyses. For example, it is important

to remember how comparable those factor solutions were in

t~r.e different grade levels of students. Secondly, it is

important to remember that when the factor score. were

computed for studQnts, tho.. scores represented either the

verbal ability or general achievement of the children. To

then use these scores in an effort to predict the remaining

variance in achievement that was still left in the total test

scores in grade four English, for .~ample, sets up one of the
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mast demanding, if no~ most naive analysas permimsible. It is

nat surprising that program participation is unrel.~Qd to

taken into account.

in the WAEC tmsts through one ~dditional analysi~. The IEL

included in the factor analyses, and we hypothesized that if

the factor that W8 had uncovered represented verbal ability,

its correlation with the IEL Englis" score would be higher

than its correlation with the IEL mathematics score. Results

of this preliminary analysis showed that the correlation

between the factor score from the WAEC exams and the total

score correct on tha IEL grade four English t.st is .60, while

with mathematics it is .14. Furthermore, when th~s factor

scor. is used in an analysis of the IEL results, it predicts

257. of the variation in the fourth grade English scores and 97.

in math.matics.

With rep.act to the WAEC examinations there are good
-

reasons to believe that they are not well matched to tn.

content of the IEL curriculum, and further that there is

evidence that some of the examinations, such as science four,

b.ar hardly any r.lation to the national curriculum. Analysis

strong underlying factor that accounts for as much as 687. of

the covariation among the tasts, and it appears that this

factor may represent the verbal ability of the students far

more than it represents academic achievement of the knowledge
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and skills that are suppesed to be learned by elamentary

scheel children in LibDria.

E. Measuring the Level of Implementaticn of Materials

Vat another majer technical problem prefac.s the

Tindings oT this evaluatien as oT this date. This problem

~~cus.. an the l.vel of impl.mentatian thAt dRScrib.. the

mxt.nt to which instructional materials w.re employed, and the

extent to which the teacher training that was administered to

IEL and some OC teachers afTected their in clas.room

beh~viors, and one wanders, the consequent achievement of

their students. For example, a Tailure af implementation,

with or without effective teacher training could, in and of

itself, prohibit the IEL from demonstrating its effectiven.ns.

even if its instructional materials war. of the high.st

quality po.sible. There can b. no effects from materials that

are not used or net used appropriately. The best indicator

currently available with re.pect to implementation is the

report of IEL teachers on the maximum number and level of

modules that they said they covered. There is, however, nQ

evidencD on how well they covered the materials or how well

th.ir students used them.

It is already cl.ar that future evaluations of ~hi.

program will hav. to spend far mare resource. monitoring the

level af implementation of materials in classrooms. This

problem has b.en pointed out in earlier documents and

criticisms of the IEL evaluation design, but now it is time to

do samething about it. Effective methods for measuring with
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available And should be used.

Ab.en~ evidence on implemun~a~ion, a good ar9um.n~ can

be made ~ha~ insofAr as IEL teachers did not implement the

materials appropriately, there .xi.~ few 9 if any, meaningful

differencas between wha~ happened in IEL 9 OC, and SQ

clas.rooms. If this were true, one would expect the resulting

random distribu~ion reflective of ideosyncratic effects. To

pu~ the issue differently, absent ef+ective implementation QT

no group

comparisons to be m~d. since all the groups ough~ to perform

in equivalent fashions.

nonsyst.ma~ic.

F. Summary of Constraints

should b.

In summary there are a .e~ of important conceptual and

techincal issu.. that constrain the· findings about to be

rsportmd. These include the following:

academic program and school effectiveness is ill-advised

because the tests are not congtruc~ed for such purpose••

2. Conceptual confusions b.~ween ~he meaning of

Achi.vemen~ and Aptitude make the interpr.~a~ion of norm

referenced test bat~sry results difficult.

3. Medial to high degrees of corrslation b.~w.en

different tests within the same bat~ery suggests that the
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te.t. may be m.~.uring A common construct rath~r thAn specific

4. Weak representativeneas bGtwaen ~h. items that make

up a test and the domain that the items are supposed to

contRnt valid.

up an achievem.nt t ••t and the content oT the curriculum in

which it is us.d challeng.. the argument that the test is

valid for that curriculum.

6. Failu... to implement an instructional prograr

systematically alter the v~lid1ty oT achievement tests, since

.tudents cannot b. .~p.ct.d to l.~rn Acad.mic content that

v. OVERALL SUMMARY OF FINDINGS

Ov~rall results for the entire .ample on bath the WAEC

and IEL e~aminations appear in Table 1. On the WAEC tests the

maan percent correct ranged from a high oT 77X (Math. 1) to a

low of 377. il' Social Studies 4. A ceiling eTf.ct is noted in

Math 1. Apparently the childr..n know mara mathematics than this

t.st aSlSl'Slie•• The reliability of the WAEC Scimnce 4

this r.flscts the results of the analysis oT the vali.dity oT

the WAEC test. in science. At this point it is clp.~r that the

WAEC grade four science examination is neither valid nor

reliable. In simple terms a reliability cosfTicient of .62
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TABLE 1 ;-

WAEC EXAMS OVERALL RESULTS

e,.d•• Subj. No. It.ms N X S.D. 7.Co,.,..ct KR-20

1 Eng. 6,.:5 1773 23.3 9.23 52 .88
1 Math. :SO 1793 23.2 6.00 77 .86

2 Eng. 4:5 1373 22.6 9.28 50 .89
2 M.1:h. 43 1468 28.3 8.63 63 .a8

3 Eng. 30 1190 27.8 8.63 56 .84
3 Ma1:h. 30 1234 23.8 9.13 32 .86
3 Sci 40 1280 20.8 5.73 32 .73
3 Scc.S1:. 48 1300 2:5.8 7.46 34 .81

4 En;. 60 1033 24.4 11.13 41 .89
4 Ma1:h. 30 1042 22.0 8.01 44 .83
4 Sci. 30 1021 12.6 4.17 42 ,,62
4 Scc.S1:. 43 1029 16.1 :5.70 37 .71

:5 En;. 60 874 27.1 10.89 45 .88
:s Ma1:h. 60 827 28.8 9.83 48 .86
:s Sci. :SO 833 23'.8 7.74 48 .81
5 Scc.S1:. :SO 824 23.0 7.79 46 .81

IEl. EXAMS OVERALL RESULTS

1 Eng. 40 1658 30.4 6.00 76 .8:3
1 Ma1:h. 30 1617 20.6 5.46 68 .81

:2 Eng. 4:5 1363 ·29.8 6.13 66 .77·
2 Ma1:h. SO 1331 31.2 8.39 62 .9"6

3 Eng. 51 1309 19.6 6.23 38 .70- Ma1:h. 30 1188 26.9 ,8.4:5 34 .84.;;.

4 Eng. 60 1060 28.1 9,04 47 .84
4 Math. ~ 1071 14.0 3.97 40 .57

:5 !!ng. 43 833 22.3 7.43 30 .82
3 ''Ia1:h. 38 843 14.0 3.61 37 .76
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that approximately 387. of the variation within the test scorms

IEL test results in English and mathemati~s are also

summarized in Table 1. The average percent correct ranged from

37% in Math. ~ to 767. in English 1. Na ceiling effects were

det.cted, but the reliability of the IEL Math. 4 examination (.~7)

In general the mean percent correct tends to drop

across the five grade levels. Fer example:

MATH

Mean Percent Correct at Grade Level

WAEC

IEL

1

77

68

2

63

62

4

44

40

48

37.

More illumina~in~ ccmparisans;.hewever, appear in Table 2 were the

average percent corrmct for all three groups at each grade and

ameng the achievm&nt performance of the three groups.

Table 2 summarizes the results of 26 camparisens th.t

rulated the performance of the thre. groups against each

other. In seven of the comparisons the difference betwe.n the

means of the three groups WAS sa small that it was not

reasonablg to assume that the differences were trustworthy.

These seven comparisons are marked N.S.D. for non significant

difference (p >.O~). In the other 19 comparisens reliable

differsnces separate two or mere of the groups, and these are

indicat~~ in the right hand 'column of Table 2.
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- TABLE 2-

PERC~"TAGE CORRECT RESULTS FOR ALL GROUPS ALL TESTS

...: P.rcsnt Carrmct Difference
T.st Grads Subj. No. Items IEL DC SCI <p <. OS)

WAEC 1 Eng. 43 49 5;!; :56 SCI 3c DC > lEI.
tEL 1 Eng. 40 eo 70 78 IEL > DC Sc SCI
WAEC 1 Math. 30 77 77 80 SCI > DC
IEL 1 Math .. 30 73 60 70 IEL >OC Sc SCI

•- WAEC 2 Eng. 45 51 :56 42 DC > IEL > SQ
IEL 2 Eng. 45 71 64 62 IEL > OC toe SCI
WAEC 2 Math. 45 60 67 60 DC > IEL t.e SQ
IEL 2 Math. ~O 66 60 60 lEI- > OC Sc SQ

WAEC· 3 Eng. :50 :56 36 56 N.S.D. --
IEL 3 Eng. :51 39 39 37 IEL 3c DC > 5Q
WAEC 3 Math. SO 48 50 38 SCI > DC 3c IEL
IEL 3 Math. 50 58 50 52 IEL. > DC Sc SCI
WAEC 3 Sci. 40 ~ 50 53 N.S.O.
WAEC 3 Soc. Stud. 48 :52 52 58 SQ > OC toe IEL •WAEC 4 Eng. 60 42 42 42 N.S.D.
IEL 4 Eng. 60 52 47 43 lEI- > DC 3c SQ
WAEC 4 Math. :50 44 44 46 N.S.D.
IEL 4 Math. 35 43 40 40 tEL. > DC
WAEC 4 Sci. 30 43 40 43 SQ > OC
WAEC 4 Soc. Stud. 43 40 3:5 37 IEL > DC

WAEC 5 Eng. 60 43 45 45 N.S.D.
IEL :; Eng. 45 53 49 47 IEL > DC & SCI
WAEC :; Math. 60 45 48 47 N.S.D.
IEL :5 Math. 38 39 37 32 tEL > DC > SQ
WAEC 5 Sci. 50 46 50 46 DC > tEL.

,-
WAEC 5 Soc:. Stud. 50 38 46 46 SCI 3c OC )- IEL
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~nd SQ's in 11 oT the.e 19 comparisons. while the OC's were

superior in 4, ~d the SQ'. in 6. The number of comparisons

sums to more th~n 19 due to the f~ct that in some of the

compArisens the results for the groups ara combined, th~t is,

twa groups did bettar than one other.

It is important to not. that the superior perform~nc.

of the tEL group is closely r.l~t.d to which test Torm (WAEC or

IEL) provided the basis Tor the comp~risons. Ten of the 11

comparisons that show the tEL superior ~r. based on the IEL

~chiev.m.nt tests in English and mathematics. I believe this

pattern oT results speaks directly to the issues related to

the validity of the WAEC tests that were discus••d in the

introduction to these results.

This issue is represented all toe clearly in the results

in English 1 in Table 2. On the WAEC examination both the SQ's

and OC's did better than the IEL. Th. Tact that the SQ's

should outperTorm the tEL group is countRr to my logic. On the

other hand, results for the sam. comparison on the IEL

examination show the IEL superior ,to both the OC and SQ

groups. Gi~,.n that both t.s~s possess ~cceptabl. reliabilitiss

(sae Table 1), one plausible interpretation oT these findings °is

that the tests are m.~suring difTerent things. At this peint

i •••ems saTe to assume that the WAEC examinatiens contain a

strong element oT verbal ~bility, and th~t the IEL examinations

are more valid for the instructional program that is being

evaluated.
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VI. CALCULATING AND INTERPRETING EFFECT SIZE (ES)

A werd er twe needs to be said abeut effect size (E8).

It is well knewn that achieving statistical signific~c. is simple

when sample sizes are large, as they ar. in this evaluatien.

e.cause cif large .ample sizes, minute difference. between group

means frequently yield highly significant statistical results.

The que.ticn that program managers and policy makers need tc

be concerned about is net whether the results are statistically

significant, but given that the results are acceptably different

at some lev~l of confidence, say five out of a hundred, what is

the educational significance of the difference? Effect size

estimates the strength of the relationship between a treatment,

in this case the IEL program, and the achievement outcome that

is supposed ~c be related to it.

Although there are different ways to estimate effect

size (ES)_ in the results that follow ES was calculated by

SUbtracting th. mean of the DC group from th~ Mean of the IEL

group and dividing the result by the standard deviation of the

OC group. This was done in those instances where a

statistically significant difference existed with respect to the

IEL and OC comparison. In instances in which the only reliable

differences were those s.~a~ating the OC and 8Q groups, the

SQ'. were taken as the control group, and their mean was

subtracted from the mean of the OC·s. A minus sign is used to

indicate any effects that were counter-intuitive; that is,

results in which the control group did better than the

treatment group such as when the OC's did better than the IEL
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or when the SQ'. did better than either the tEL or the OC's.

One of the ~dv~nt~ges of ES is th~t it c~n b.

interpretsd as ~ percentag& under the narm~l curve. For

ex~mple, given ~n effect size of -.26, ~Ii in the comp~riSion o·f

the OC'. ~nd SQ'. reported ~bave, the v~lue, .26, is treated ~.

a z-scor. and read ~. ~ prec.nt~ge diff&rence that .epar~te.

the mean of the OC's from the mean of the SQ's on the

achievement tegt. Consult~tion of a table of values for areas

under a normal curve shows ~n effect of .26 to be equ~l to 10

percentile paints. What this suggests is that if the average

=-

=-

performanca of the OC group is t~ken ~& the fiftiath

percentile, the perform~nc. of the SQ group wculd pl~c. its

In this inst~nce the minus sign is used to suggested th~t the

differencII w~s in favcr of the control group, in this case, the

SQ'.. Chart 2 summarize. the percentile transform~tions for

the effect sizes reported throughout th••• re.ults

VII. SUMMARY OF RESULTS FOR FIRST GRADE

WAEC TEST RESULTS

R.sults for fir'st grade were analyzed in til multivariata

analysis that reduced Wilk's Lambd~ to .977, <p. <.001) .nd

yielded a canonical correlation of .13~. Although the analysis

produced a statistically significant result, the significance is

due, in part, to the large s.mple rather than the m.gnitude of

between group differences. This is suggested by the slight.
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CHART 2

TRANSFORMATION OF EFFECT SIZE INTO PERCENTILE DIFFERENCES

EfT.a Sizlif Plifrcllntilliit 01fTliirfltncliit

.19 7.5

.20 7.9 -

.22 8.7

.23 9.1

..2S 9.8

.26 10.2

.27 10.6

.29 U.4

..31 12.1
~2 12.3
..34 13.3
.:S:5 13.6
..36 14.0
.38 14.8
.41 1:5.9
.42 16.2
.4:5 17.3
.46 17.7
.49 18.7
.~O 19.1
.54 20.~

.58 21.9

.62 23.2

.64 23.8

.68 2:;.1

.83 29.6
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reducticn in Lambda. Comparison of thE three programs within

the multivariat. framework supports the b.lie~ that the SQ and

OC groups both did bett.r than the IEL in English (Effect Size

~ -.26 and -.19), and that the SQ students outperformsd the OC

studants in mathematics ~Effect S1z8 • -.20).

tEL TEST RESULTS

The IEL tests results for first grad. English and

mathematics were examined in a multivariate analysis that

reduced Wilk'. Lambda to .90 Cp. <.001) and produced a canonical

correlation of .31. Comparison of the performance of the thr••

groups in English showed a significant difference (p. <.001) in

favor of the IEL program in comparison to both OC and SQ

groups. The effect si~. relating the tEL against the OC group

was .64 and against the SQ'., .26.

Similarly, in first grade mathematics rasults on the IEL

examinations show.d superior performance of th. IEL Cp. (.001)

aver that of both the SQ and OC groups. The effect siz8

relating the IEL against the SQ's was .2~ and against the OC's

.62.

VIII. SUMMARY OF RESULTS FOR SECOND GRADE

WAEC TEST RESULTS

Second grade achievement datL were also analyzed in a

multivariate framework. Results of the analysis of second grade

WAEC test data produced a Wilk'. Lambda of .93 (p <.001) and a
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TABLE 4

IEL EXAMS GRADE 1 RESUl.TS

Subj. Grp. X S.D .. N L.ambd~ Rc Fa. ES

SCI 30.82 :5.24 474 .90- .31 62.99-
Eng. OC 28.31 6.0:5 460

lEI- 32.20 :5.:54 :596 <lEI- > sen .26
<lEI- > OC) .64

SCI 20.89 5.03 474 .99- .00 64.38-
Math. OC 18.45 5.98 460

lEl. 22.17 4.94 :596 (lEI- > SQ) .2:5
<lEI- > OC) .62

.p <.001 1Univari~ta F Tor diTTerences betwliIsn groups.
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c~nonical corr.l~tion o~ .2~. Ex~min~tion Q~ the univariate

dif~8r.nce. in English showed the OC group muperior to the IEL

and SQ's, and the IEL superior to the SQ's. In mathematics thQ

OC group scored higher than both the IEL and SQ groups.

IEL TEST RESULTS

Multivari~t. an~lysRs of the IEL second grade d~t~

reduced Wilk's L~mbda to .89 (p. <.001) ~nd yielded ~ canonical

correlation of .31. Comparison of tha group means showed that

the IEL students outp~rformed both the OC and SQ groups Cp.

<.001) with an effect size relating the IEL against the OC's o~

.62 and against the SQ'. of .68.

In second grade mathematics the IEL alse outperformed

both the OC and SQ groups (p. <.OS) ~nd produced an effect size

against the OC's o~ .42 and against the SQ's of .29.

IX. SUMMARY OF RESULTS FOR THIRD GRADE

WAEC TEST RESULTS

Third grade results were also ~naly%ed witnin tns

multivari~te fram.work, and this analysis Tor students produced

~ Wilk's Lambda of .89 Cp. <.001) and a canonical correlation of

.31. Comparisons oT the stUdents' performance on the four t.s~s

showed ~ significant difference in ~avcr of the SQ sample over

both the IEL ~nd OC groups in mathematics <ES • -.~O) and

social studies CES = -.35).

IEL TEST RESULTS
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TABLE :5

WAEC EXAMS SRADE 2 RESULTS

•
Subj. S,-p. X S.D. N Lambda Rc F1 ES

SQ 19.17 S.71 346 .93- .2:5 40.47-.. Eng. OC 24.83 9.78 449
IEL 22.:54 7.84 479 COC > sen .64

(OC > IEL) -.23
<lEI- > SQ) .38

SQ 27.22 8.23 346 .99--.08 11.11-

• Math • OC 29.£03 8.28 4~,9

IE!. 27.48 8.11 479 COC > SQ) .29
COC > IELl -.26

.p <.001 1U~iva,-iatQ F fer diffQrQnclts bQtw.an groups.
_.p <.002
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TABLE 6

lEL EXAMS GRADE 2 RESULTS

-

Subj. Srp. X S.D. N Lambda Rc Fa. ES - I

SCI 28.36 5.92 346 .89- .31 67.61-
Eng. OC 28.97 5.58 442

IEL 32.44 5.3:5 480 CIEL > SCl> .68
CIEL > OC) .62

SCI 30.39 8.87 346 .99- .06 19.9:5-·
Math. OC 29.73 7.82 442

lEI. 33.01 8.29 480 CIEi. > SQ) .29
CIEL > OC) .42 -

• p <.001 a.UniVill"'iiltliit F for differlilnces betwesn gl"'QUps•
_.p <.08
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MultivariAte results of th. IEL t&st. in t.hird grada

reduc.d Wilk's L~mbda to .93 (p <.001) and produced ~ canonical

ccrr.lation of .23. Comp~rison of the three groups in English

showed that both 'the OC and lEI. groups scorlld highe,.. than the

SQ'. (p (.002), and the effect sizm relating IEL against the SQ

wa•• 34.

In m.th.m~ti~5 IEL student» outperformed both SQ and

OC groups (p. <.OO~~ with an .ffect size equal to .46 against the

OC' ••

x. SUMMARY OF RESULTS FOR FOURTH GRADE

WAEC TEST RESULTS

When fourth grade results were. analyzed,

Lambda w.s reduced to .96 '(p <~ 001), and the canoni cal

corralation wa•• 1~. Within this weak result, comparisen of the

group means sugge.tac that the SQ group did better than the

OC's in scienc., and that th~ IEL group outperformed tho OC's

in S10cial studies. Th~l .f·;:lI:~t'''~ ~iz••epara'ting the IEL and OC

groups in social studi•• was .36.

IEL TEST RESULTS

Results of the multivariate analysis for the IEL tests

in fourth grade were significant (p. <.001>, and the canonical

correlation Nas .22. Comparison of group performances on the

English examination showed a significant difference in favor of

the IEL over both the OC and SQ groups (p. <.001) with an effect

size relating the IEL against the OC's of .4~.
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TABLE 8

IEL EXAMS GRADE 3 RESULTS

Subj. Srp. X S.D. N I..ambd.a Rc FJ. e:S

SCI 18.87 4.1:5 316 .93- .23 6.34-
Ene;). DC 20.47 7.60 413

IEL 20.29 6.:56 371 (lEL > SQ) .34
(OC > SCI) .38

SQ 2:5.74 7.80 316 .98- .10 32.89-
Ma'th. ac 24.:57 10.0:5 413

IEL 29.26 6.41 321 (IEL > sen .4:5
( lEt. > ec) .46

.p <.001 ~Univ.ari~'t. F far diff.rencRs bstw81i1n groups.
_.p <.002

•

I.
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- TABLE 9-

WAEC EXAMS GRADE 4 RESULTS

Subj. Srp. X S.D. N L.ambdA Rc Fa ES

SCI 24.:58 10.71J 317 .96-D .1:5 <1.0
En;. oe 24.84 10.68 279

IEL 24.82 12.01 266
e-

SCI 22.86 7.93 317 <1.0
MAth. oe 21.83 7.:5:5 279

IEL 22.30 9.47 266

SCI 13.32 4.36 317 :5.4:5--
Sci. oe 12.22 3.76 ';'.79

IEL 12.96 4.13 266 (SCI > DC) -.25

SCI 16.27 6.08 317 6.42-·-
Scc.St. oe 1:5.30 4.77 279

IEL 17.01 :5.80 266 (IEl. > OC) .36

-p <.001 I.UnivAri.ata F fcr differenclils between Qroupg.
_.p <.004
--p <.002
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TABLE 10 C-

IEL EXAMS GRADE 4 RESULTS

Subj. Grp. X S.D. N LAmbdA Rc F:L ES

SCI 26.47 8.49 386 .94- .22 26.47-- Eng• DC 27.~ 7.9:i 363.,
IEL 31.44 10.13 277 (IEL > scn .:58

(IEL > OC) .4:5

SQ 13.91 3.70 386 .99- .06 6.00--
MAth. DC 13.63 3.87 363

IEL 14.69 4.22 277 ( IEL > OC) .27
--

-p <.001 :LUnivAriAta F fer diff.ranc&s between groups.
-p <.03 -
--p <.003
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Comparisons in m~thematic. showed the IEL superior to

the OC's (p <.003) with an ES • .27.

XI. SUMMARY OF RESULTS FOR FIFTH GRADE

WAEC TEST RESULTS

When WAEC re.ults for ~ifth grade wgre submitted to a

multivariate analysis, Wilk's Lambda was reduced to .92 (p (.001),

and the canonical corralation was .26. Results of this analysis

showed non significant differnncR. ion Engli9h and mathematics.

The OC"s did better than the IEL in science (ES. -.23), and the

SQ'. and OC·. both outperformed the IEL in social studies

where the eff.c~ Si%8. were -.31 for the SQ"s and -.38 for the

OC·s.

IEL TEST RESULTS

The multivariate F in fifth grade was significant (p.

(.001), and the canonical correlation was .29. Comparison of the

group means showed that the IEL group scored significantly

higher than both the ac and SQ groups (p. <.001) with an effec~

si%e of .32 in comparison to the OC·s.

In mathematics IEL students outperformed both OC and

SQ groups, and the' ac students did better than the SQ's

(p.(.OOl). The effect 5i%e separating the IEL and ac means was

.22, and .83 with respect to the SQ students. The effect si%.

separating the ac's above the SQ's was .54.
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XII. CONCLUSIONS

Given the evid.ncB, it ~pp.~rs that the IEL is an

instructionally .~~RCtiv. p~ogram when it 1s •••••••d against

me••u~•• that a~. valid with rep~.ct to it. This finding,_ when

remained stable), and thR results of Win~Jam's analysis <there

are scme cast savings to be achieved by u.e IEL

mate~iaI5), would .uppo~t the continued use and expansion o~

Wh.the~ o~ nat the samo magnitUde of ef~.cts reported

in these re.ults can be reasonably expected i~ the mate~ials

.~. placed iri additional schcols, needs to be und.~.tood.

Cl.a~ly, the p~ob.bility of such depends on a number of factors

i that a~. intuitiv.ly obviou.. First, the mat.~ial. will have to

Second, teacher training in their a~propriate use will have to

be continued, although at this point there is no evidence that

directly ·suppartg the relationship betwewn this traininhg and

.TTectiv. cla••room use of the materials. Third, adequate

sup.~vision aT ma~erial us. in schools will havs to be

continuQd.

adequacy aT supervisory p~actice. curr.ntly in place in the

elementary schools that used the materials. But there is

every logical reason to believe that absent adequate levels of

supervision, compa~able levels oT ef~ect will probably not be
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obtained in expansions of the IEL.

XIII. RECOMMENDATIONS

A ••~i.s of recommendations follow. Theme a~. based on

my understanding of the result. the evaluation up to this time

and also on my b.li~s about how futu~. studies of this type

might be strangthened.

1. That the WAEC and IEL examinations be combined into

a single set of test itmms of known validity and ~eliability

with respect to these mat2~ials.

2. That a set of criterion ref.~mncmd tests be

developed for instructional objectives of high priority, and

that these tests be used to complement any further

assessments of achievement with respect to these mat.ri~ls.

3. That multiple matrix sampling approaches be employed

in any future eVAluations of these mate~ials in order to cut

the costs of assessment without low.~ing seriously the

p~ecision OT estimation.

4. That the current th~ee gr'cup de.ign be abandoned.

~. That indicators of the attitude. of t.ache~s and

students toward both the activities and contant of the

mate~ials be added to any fu~u~e evaluations.

6. That more attention be paid to monito~ing the

p~ocess variables that describe the materials in use in

classrooms.

7. That an ethnographic stUdy of classrooms that

effectively use the materials be condu~t.d.
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8. Tha~ a set of .t~ndard. for jUdging the adwquAcy of

XIV. POSTSCRIPT

oral summary to the St.ering Commit~.e of the IEL project in

Monrovia, Liberia en April 18, 1984. During ~hi. ~wo and a

half hour presentation the me~hcds and findings, togstherwith

the conclusions and recoM~.ndations were summari2ed, and a

copy of the report was distribu~Rd.

Questions and sugge.tions raised thAt

mee~ing were helpful indeed. One of the principal sugges~ions

focused on the assumed validity.of the IEL examinations as

summarized in this repor~.

since the IEL matmrials were developed direc~ly from the

national curriculum and that since ~h. rela~ion.hip between

accepted by educators from across Liberia, it made sense to

assume that R~aminations that were developed dir.c~ly from the

IEL materials would also be valid with rep.Rct ~o the national

curriculum.

Although some were willing to accBpt this assumption,

o~hers were no~, and as a result, a careful analysis of the

r&lationship between the item conten~ of the IEL &xaminations

and the national curriculum is currently underway.
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FROM:

SUBJ:

DATE:

MEMORANDUM

Dr. Edwin Tolle
USAID, Monrovia

Dr. Edward PO. Kelly ~.
External Evaluator C'lfL/

External Evaluation of lELa Present Findinqs

April 19, 1984

OVERVIm-l

Evidence collected during the 1983-84 evaluation of the Improved Efficiency
of Learninq project when combined with other results support~ the conclusion
that:

- IEL is an instructionally effective proqram that produces achieve
ment sup~rior to conventional classrooms in Liberia.

- IEL enrollment has incrGased siqnificantly without requirinq
additional teachinq faculty.

- IEL produces rueaninqful cost lJavinqs.

* * *

This memorandum summarizes the current findinqs of the 1983-84 external
evaluation of the IEL as reported in Preliminary Report II: Overall Test
Results (SO pp.), April 15, 1984.

TESTING DESIGN:

The design for the evaluation was established ~efore I became the external
evaluator in Auqust 1983. Decisio~s to employ a three qroup design, (IEL,
Optimum Conventional, OC, Status Quo, SQ) to use norm referenced tests, and ta
pay scant attention to process variables were impossible to alter. I was able,
however, to auqment data collection so that characteristics of schools, back
ground and ability of teachers, effectiveness of principals, and the extent
of material coveraqe in IEL classrooms were included as variables. The re
lationship of these variables to achievement will constitute a portion of the
final report of this evaluation. In this memorandum I summarize the principal
findinqs of the analysis of the achievement test data which is described fully
in preliminary Report II: OVerall Test Results (April 15, 1984).

In November, 1983, achievement tests were administered in 15 IEL, lS OC,
and 15 SQ schools in Enqlish, mathematics, science, and social studies across
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grades 1 - S. In grades 1 and 2 only Enqlish and mathematics were assessed.
Two sets of examinations were employed, 16 developed by the West African
Examination Council (WAEC) and 10 developed by the IEL project staff. IEL
tests measured achievement in only Enqlish and mathematics, while the WAEC
examinations covered those areas as well as science and social studies.
Testinq occurred over a two week poriod. Responses to the WAEC examinations
were tranllferred to codinq sh••ts by WAEe staff, and the data sheets were
sent to Albany, New York, where they w.re proce.sed by me on a mainframe com
puter at the State University of! New York. The same proce•• was followed for
the IEL examinations. The number of chi1c:ren in each grade level for whom
there i. usable data follows: Grade (1) 1,793, Grade (2) 1,468, Grade (3)
1,309, Grade (4)·1,071, Grade (5) 874, Total· 6,515, and the total data set
amounts to more than 2 million key stroke. of infOrmAtion. Codinq, ent%y,
checkinq, and analyses of these data have all occurred in the last 90 days.

Both the WAEC and IEL tests are norm referenced measures developed from
classical testinq theory. Basically, the purpose of such tests is to discrim
inate amonq individuals throuqh a rank1Dq of scores. When well developed, such
measures permit us to say who scored hiqher (did better) and where people stand
either with respect to the test mean score or some external norminq sample.
Norm referenced te.~s answer the question, "Who ~id better?" They do not,
however, let us say much at all about what people can do. As a consequence,
interpretations of the total score correct from the-tests used in this evalu
ation do not permit us to say much about the extent to which specific objec
tives of instruction were achieved by students. Ir~nically, it is precisely
toward this end 'that both the instructional proqram and any external evaluation
ought to be directed. It ill also in this respect that an important difference
separates the te~ts produced by the WAEC from those authored by the IEL st&ff~

The tests authored by the IEL staff show a better capture of the instructional
skills and outcomes that the prOCJ'ram intendec1 than do the WAEC examination••

Rasults are based on an extansive seri.. of analyse. of the technical
characteristics o~ the mea~es and a .et of multivariate analy.e. across the
three qroups and two to four achievement tests.

A. ReliabilitY and Validity of the Tests

Fifteen of the 16 WAEC examinations showec1 acceptable levels of reliability
(KR-20). The reliability of the Science 4 examination (.62) was judqed unac
ceptable. Analyses of the validity a! the WAEC examinations against the IEL
instructional materials showed a wide ranqe of results. Thr.e te.ts, Sctence
4, Math 5~ and Social Studies 5 showed 70\ or more invalid items. Six tests
contained between 40\ and 57\ invalid items, and four contained between 13\
and 35\ invalid items.

Investiqation of the validity of the WAEC items with respect to the lEt
instructional materials proceeded systematically. Enqlish speakinq hiqh
school teachers in Monrovia who had graduate level training in measurement
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and who had fiO connection with either the IEL or the WAEC were hired to oon
duct the analysis under guidelines developed by the evaluator. All tests were
reviawed by two raters, their result. were oompared, differftnC8S of opinion
were negotiated -- if possible -- and the results were tabulated and sent to
the United Stat.s !or proce.sing. Items were declared invalid by the rators
if the test item a.ked a que.tion or required information that was not con
tained in the instructional content of the IEL materials. In order for an
item to be declared invalid, both rater. had to agr.e. Where there was dis
agreement that could not be negotiated, the item was accepted as valid. Con
..equently, the results are po.sibly an undere.timate of the frequency of in
validity of the test item content.

In general the WAEC tests exhibit a poor match against the instructional
content of the IEL proqram. It i. argued that this result is ~'(J to the am
biguity of the national curriculum trom which both the tests a.Ut; materials
were developed independently.

Further analyses of the WAEC examinations 'showed a medial to high level
of cross test correlation, and the presence of a single factor in grades 3
through 5 that accounted for mor8 than 67~ of the variance in the correlations.
Correlations between the two test batte:ies in English and math.matics are
low to medial, .20 - .50. ':he.e results support the belief that the two sets
of tests are measuring di!f~rent constructs, and that as a re~ult, their
results are not comparable.

Nine of the 10 :tEL tests in English and mathematics show acceptable ra
liabilities (I<R-20). ':he reliabilit'"t of the II:L grade 4 Math exam (.57) was.
judged unacceptable. Since thg IEL materials were'developed directly from the
national curriculum, and since this relationship has been' widely reviewed and
certified, the item validity of the IEL examinations was assumed, although
further analyse. are planned to investigate this assumption.

It is unfortunate that time did not permit the construction of IEL tests
in science and social studies. ':0 some extent, their absence must limit these
!indings. It is true, neverthele.s, that achievement in English and mathe
matics are o~ singular importance to further education and effective citizenry
in Liberia.

B. Achievement Differences

Twenty-six aepar~t. comparisons were conducted (16 for the WAEC tests and
10 for the IEL tests). In 6&ch comparison the average performance of students
in tha three groups was compared. Seven of the comparisons produced non signi
ficant differences (p~.05). ':be mL was superior to both other groups in 11 of
the remaininq 19 comparisons, while the OC's were superior in 4, and the SQ's
in 6. ':be number of comparisons sums to more than 19 due to the fact that in
some of the cOlll1;larisons the results tor the groups are combined, that is, two
qroups did better than one other.
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Th. superior performance ot the IJ!:I, is cJ,osely related to which te.t
form (IEL or WAEC) waa u.ed. Ten o.l! the 11 comparisons that .h~1 the :tEL
superior are based on the IEL achievement tests in ~1qlish and mathematics.
I believe these results support the conclusion that the WAEC tests are
qenerally invalid as measur.. of achievement for the IEL instructional pro
gram.

The .ize of the .~eC1: for the n:L cClDlPuec1 to tha mean perfo1.m&nce of the
OC anc1 SQ ~oup. ~&'!'lqe. from B.7 perceM:ile point. to 30. The ave.t>aqe effect
wa. 17.3 percentila point., and the median wa. 16.2. On the averaq" IEL studerstD
sco&ed 17 percentile pointe hiqher than did the comparison qroup. If the averaq8
.core ia set at the fiftieth percentile for the comparison 91:'OUP, the IEL group
tended to perform at the 67th.

CONCLUSION:

The Improved Efficiency of Le5%ninq project is systematicaliy designed to
combine programmed teachinq and programmed instructional ma~erials, on-q~~q

supervisicn, and three weeks of teache~ traininq annually to brinq about &1 ef
fective interim solution to the probleu associated. with the pre.ence o~ un
qualified and unc1er-qualified teachinq st~ffs in the elementary schools of
Liberia. The project i. not intend.ed ~o replace formal teacher education.
What it wants to do is to proride effective inat:ucuonal material. that can
be used correctly by teacher. who have them-elve. r.ceivec1 only three weeke
ot traininq in how to use ~~._, but who also receive on-qoinq support in their
appropriate application. ~~ believe that such an offort: ouqht to be able to
demonstrate effects on student achievement ~~t are equivalent or superior to'

. t.~os. observ.d in conv'V1tional class.rooms miqht seem to some romantic.

Baseel on the evidence available, when the m. sys't:em is appropriately
implemented and as.esseel aqainst m44sures that are Yaltd, it demonstrates
a~hievement outcomes that are superior to tho.e achieved in tr~dition&l ele
.mentuy achooJ.31 in Liberia. This findinq, when cl?Jl'bineG with other evidence
elescriptive of the tEL's increased student enrol~ente as well as its cost
lfavinqs, clear.ly supports ehe ~oJ'l""~"uation and expansion of the proqram in
Liberia. .

..
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HORSE RACES, TIME TRIALS, AND EVALUATION DESIGNS:

IMPLICATIQNS FOR FUTURE EVALUATIONS OF THE IMPROVED EFFICIENCY

OF LEARNING PROJECT

Dr. EdwArd F. Kelly

SUNY-AlbAny

February 19B4

One of the wonderful thlngs about horse rAce. is thAt

the owners, Joc~eys, and bettors sometime. make money. The

Even when we 10s8 our money, we most often walk away from the

race track with the belief .thAt horse And rider each tried as

best they could and that we just bet on the wrong hors.. The

current design fer t.he evaluation 0+ the Improved Efficiency

of Learnin; project (IEL) reminds me of A hor•• rac••

Soma 0+ the problems encountergd when comparing horse

races to evaluation designs follow:

~-

time.

(1) In program .v~luaticn we are net out for a geod

(2) In program evaluation the h~r.as are frequently not

wei! trAined <they don't always run straight or take turns

well) • ;.

\3) The rlders are sometimes inexperienced and as a

result, they don't give the horse a good ride (education-

ally) .
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(4) Sometimes the jeckeys don't shew up for th~ race.

In the huslness of raclng this usually means that the

110r9Q will be scratched, and all the bettors will get their

money back. On the educational race track horses are

permitted to run without ~ rider, and nobody eVQr gets their

/TIuney back.

(5) Educational race tracks don't run straight or even

in good ovals~ and they tend to be poorly m.intained.

(6~ Most o~ us stand to lose a lot more on the

educational race track than we would ever consider oetting at

a parimutuel window.

There are a set of serious issues that surround the

,-urrent design for the evaluation of the IEL, a design that

:..

has now been implemented in 1982 and 1983. In this p,.per I

argue against further iterations of the current herse race

design for reasons I believe are good ones. Also suggested are

the rudiments of an alternative de.ign which will strengthen

the next evaluation. The evaluation of the IEL does not need

~nQth&r horse race. Enough people have lost enough money on

that. What is need.~ 1S a series of good time trials that will

Plt the IEL agalnst itself and suggest hew fast it can run.

It is assumed that the ~urrent three group design for

the 2vaiuation oi the IEL was based on seme of the follo~1ng

premises:

(1) All evalua~ions must be comparative in order to be

evaluations.

(~) As in research, strong causal claims cannot be made

unless there eXlsts a vystematically constituted control
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group, the most obvIous example GXisting in the true double

blind experiment in whIch neither the experimentor nor the

subject~ know who is rec~iving the experimental treatment.

Without such control there is no way to dismiss alternative

hypotheses.

(3) USAID evaluation guidelines stipUlate the need for

a control group when such is available and meaningful.

(4) The contractor believed that building such a design

into the eva~uation of the project wouid be both profession

ally valuable and also responsive to the expectations of

U5AID, Washington, D.C.

(5) Comparing something to nothing is not illuminating.

Thus, the use of both SQ and OC schools provide. two differing

units o~ comparison wnich vary in the lQvel of assi.t~nce each

has received.

(6) Evaluation scholars recognize ~h& importance and

necessIty o~ control groups in both true and qu~si-exp.ri

mental deSIgns. Such is the opinion of Campbell and Stanley

who c~ll designs without such centrals ~pr&scientific," that

is, undesirable and unacceptable even as doctoral disserta

tions. s

The following brief discussion of each of the••

suggested premises consti~ut&s ~y argument ~~~~nst the current

design as well as agalns~ future evalua~ion policy which would

require SUCh.

EVALUATIONS MUST BE C'MPARATIVE

(i.1; The fIrst premise is true, since there can be no

evaluat10n WIthout compar~sen. However, this in no way
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demandm control group designs. What is requIred is tho u~e of

criteria and standards that will be employed in judgments

about the worth of the program. To put the matter another

way, all evaluations must be comparative ~n judgment, but no

evaluation design has to use control groups.

Stake expanded on this point in 1967 when he contrasted

r-91atlve and absolute comparisons as important to evaluations,

but he was net suggesting control group designs. a Similarly,

Lee J. Cronbach's argument in 1963 pointed out clearly that

course evaluations could be conducted and interpreted when the

object under study was compared only against itself.~

CAUSAL CLAIMS REQUIRE CONTROL GROUPS

(2.1) The second premise is as false as the first is

true, but th~ argument enters deeply into the philosophy of

social science. Be that as it may, evaluation is different

from research, just as mu~h as i~ is similar to it. The

differences are important \\ere. While research ••Rks new

knowledge, evaluation seeks a jUdgment of worth. The two

activities serve different goals. Further, good noncompara

tive neturalistic research discovers causal relation-

~'lPS, and no contr~l groups are employed.

EVALUATION GUIDELINES REQUIRE CONTROL SROUPS

(3.1) It is true that USAID evaluation guideline.

recentiy In CIrculation did require the use of centrol groups

~t al.

TH~ CONTRACTOR BELIEVED CONTR~~ GROUPS WERE NECESSARY

(4.1) This bel1ef existea at the time the IEL evaluation

was designed.
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COMPARING SOMETHING TO NOTHING IS NOT ILLUMINATING

(~. 1 ) It is true that studies that compars something to

nothing generate little excitement when the treatment produc~s

an a~~.ct net observed in the contrel gecup. One o~ the

problems with the current thr.e group d••ign, however, is that

unlike a laborat.ory experiment, we hava little or no knowludge

=

about what is happening in tha OC and SQ schools. In a sense

we do have a eliQ9 design. The evaluat.ion did not look at

what's happening In these classes, in "these schools.

suggestion that ncncomparative designs are p~esci.ntiTic and

cons~quently useless. Furthermore, Cronbach'E most recent.

text on evaluation supports the vi.w that comparison has a

role to play, 'but gD!~ when the comparison group is meaningvul

In the contex~ e~ study and with respect to the inference that

the evaluation ge.ks to inve.tigat•• 4 In a line, centrel

groups cannot be called e.santi.l to evaluation on Any.

e!:igr:l. grounds.

Is it possible to argue Tor importance of thm OC and SQ

comparisons on pra~tical or political gr~unds7 Even i~ we

grant the pOInt, it is extremely doubtTul that the approach

would stand against sucn counter claims ~. the following:

(1) Unlike a true herse race, there is no common finish

line in this evaluation. Even if one could be persuaded that

tne first threQ group ~Asign employed 15 school~ that were

adequately matched on size and average achievement levels,

there is every reason to believe that they varied on social,

ecologIcal, educatIonal, and psychological ~~ctors important
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to program success. They were in no real sense adequately

matched for valid comp~risons. Since the sample was then

expanded to include an addit.ional 30 schools, 10 more in each

and lichool. within them are in anyway "match.d."

(2) Even if one were to believe that the thre. group.

were in some ways comparable, and such is not the ca.e, there

is no reason to believe that they are all running for the same

finish line or that the finish line is. well anchored and not

apt to move off just as the horses approach. One of the

things that makes the finish line hard to define with any

precision exists in the character of the ~chievement tests

which play such a mighty role in the present evaluation. There

are serious issues to be considered about the content validity

of these measures. I do not allude here to whether or not the

te.ts are a good capture of the national cur~iculum, or

whether they reflect the content of the IEL instructional

materials. These are important concerns, but there are also

serious iss~es that could not have be.n anticipated during the

preparation of the examinations. The issues were

Jrofessionally nascent 1n 1981 - 1982, and they have but

recently become clearer. Consider:

(2.1) Norm ref.r~nc.d tests are developed to

discr1minate among individuals and to measure ~Qa§~CY~~§ such

as mathematics achievement or quantitative ability. Bas1cally,

norm referenced tests are designed to discriminate between

indivlduals, and they are interpreted against the average

score observed or agaInst the scores from some external
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norming group. There ~re serious questions whether such

measures ought to be used to compare programs or school~,

since that i. not what they were designed to do. Furthermore,

schools don't teach mathematical ~chiev.m.nt, bu~ they of tan

try to teach basic skills in arithmatic. Total scores from

norm referenced tests don't support interpretaticns ~bout the

dlscrete skills, concepts, ~nd underst~ndings that the schools

involved in the IEL are trying to t~ach.

(2.2) Cronbach p&rsu~ded me in his theory of

generali%~bility and also in his cl~.sic ch~pter on test

validation th~t the conditions of testing, the characteristics

o~ examiners, and the psyhcolo;ical climate of testing ~r. all

potential sources of error that can radically alter the

warrant of ~~, inte~p~etive inference about the meaning of ~

set of test data. s It is cle~r that such sources of error

exist in the schools that make up the current de.ign.

norm referenced aehievement t ••ts are not always the same

~~r.aviors that students l&~rned in ~heir instructional

programs. Even in the c~se where the content may be the s~me,

the instructed and assessed behaviors m~y differ widely. This

is a serious argument against content validity.

(2~4) Lastly, there ~re good reasons to believe that

the distractors or fOlls that are used in multiple choice

items also alter th~ content validlty of tests, since they can

change what the item is testing. Measurement jpecialists have

just begun to worry about how to specify the content and

behavior of distractors in such items.
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These reservations ar~ not offered as part of an

argument against the us~ of norm referenced te~ting in future

evaluations of the IEL. They are offered as cautions in

interprsting the current evaluation results and also as

preface to the recommendation of alternative. that could

Dtrangthen the IEL evaluation without sacrificing the WAEC

examinations.

Ona last caution before some constructive suggestions.

In a very real sense the present evalu~tion design constitutes

not only a horse race but also one that·s being run in a fog.

Evaluating the IEL against two other groups is like betting on

a horse and then not being able to watch it run because the

Tog rolls in or because we inadvertantly turn away from the

track. Th~ current design doesn't tell us much at all about

wha~ actually happens during the delivery of instruction in

IEL classrooms, although we know more this year than last. If

our knowledge about the activities of instruction i,' IEL

classrooms is scant, our understanding of what is happening in

the comparison schools is totally vacant. No m~tter what the

comparison of test score means may suggest, ~. will not be

abla to say much about how the race was run because we never

took the time to watch it happen. We neQd bet~.r data on IEL

classroom activities.

I suggest strongly that the three group design be

abandoned. Not the least of my reasons is that its c~~ts far

outweigh its bene~its. I will document in a later paper the

dlrect and Indirect costs OT the current evaluation design.

Su~fice it to say here that th2 decision to implement a three
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in ~ction. The program cont~ins ~ll the na~ural vari~tion in

l&v~l of ~ra~tm&nt th~t anyone could desire for a strong

evaluation. Such variation aught to b. capit~lized. The

three group design should be ~bandon.d and in it. place should

be instituted • st~ong, cargfully designed, process-product

study o~ the act1viti •• and effects of the IEL pro~ram in

pr~ctice.

(2) Quas~ions of comp~riscn, one progr~m ~gains~

another, and related considerations ~bout eff.c~ size should

against wnich progress in the tEL CAn be judged. Procedure.

literature, and ~ney answer an important qu~.tion, "Hew mu~h

1S enough?1l I find no instance ~here th~t ques~ien h~s been

raisea about the IEL.· GIven the current de,.:,)n, suppose one of

the three groups dees better th~n the other two. Suppose,

however, that all three groups performed poorly. Wh~t kind of

~n achievement is it to win one of slowest rac~. ever run?

The point is that in a redesigned &v~lu~tion serious

attention ought to be paid to the identification of different

types of standards that can ~e used to answer ~n import~nt

quest.ion, "Is this l~vel of achievement accceptab~e, given the
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conditl0ns of instruction, this program, and this ~oci.ty7"

(3) A modjfied m~triu sa~pling approach oUQht to be

wmployed to cut drastically the ~im& and cost. of instrument

administration while at the ••me time maintaininQ the

precision of inferRnce desired of the evaluation. By

creatinQ short randomly Qenerated tests and then randomly

assigning them to studmnts in clagses, we will be able

to maintain the precision of inference about achievament

on the WAEC suaminati~ns and also reduce testing tim. and

expense drastically. For example, in the current d••ign two

weekg of class time were totally dgvoted to A' administration

of achievement tests. All students took all tll.ir gr.de l.vel

tests in ~9~2. Application of matrix SAmpling will permit the

evaluation to estimate the average .c~r.s correct of classes

but will not requIre that all students answfiilr all the

questions on all the tests appropriate to their grade'level.

Student. would be asked to r.spond to far shorter test ferms.

(4) No effort whatsoever has been maa.t.o monitor

student or te.cher attitudes or beli.fs about the IEL. There

simply w••n't time. Next time arounJ the track the

evaluation planners ought to make time and do so efficiently

through a matri:< $a~pling approach to instrumentation,

i~.m $slection, and administration.

(~) Wner. specific skills and behaviors ar. d.emed

important enough, some criterion ref~renced measures ought to

oe adopted or developed and used as part of the matrix

approach to measuring both processes and effects. Crit~rion

rpferenced tests requlre the clear statement of a specific
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skill or und.ratandino and th. specification of a pr••tat.a

wh.n the learning outcom•• ar. cl.arly und.r.tood and are,

re~.renc.d te.t. permit ua to say whather a sample of

students can .~tuAl1y perfor~ a certain skill.

Th. alternativ•• put forth above are direct~d at an

providing WSAID information nec•••ary ~~ the fulfillment of
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