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THE RELAIlVE COST-EFFECTIVENESS OF

THE LIBERIAN "IHPROVED EFFICIENCY

OF LEARNING" (IEL) PROJECT

Report no. 3 of tha IEL

Cost Analysis Project

Introduction

This analysis of the Increased Efficiency of Learning (IEL) Project will

be based on the data and discussion presented in three earlier reports as well

as on additional information collected specifically for this report. The ccst

data used here are from the first two reports of the lEt Cost Analysis Project:

"Cost Issues in the Liberian lEt Project" and "Intemal Econ01ll1es in the Li-

berian IEL Project." The effectiveness data Is derived from the Klaus GaIda

report "Improved Efficiency of Learning. Liberia: 1982 Achievement Test Re-

sults." The reader is referred to these original sources 'lIhenever questions

of definition and means of calculation arise in regard to either cost or

achievement data.

The ultimate measure of' any project's or program's success is found in

the comparison of costs and effects. Costs and ~ffects are found in three

forms: (1) those costs and effect. that exist ~turally in monetary measures

'.uch a. revenues and cash outlays); (2) those costs and effects that exist

1n a form which can be converted to a monetary equivalent (such as the use

of existing land and equipment or the enhancement of one's employability

through receipt of an educational degree); and (3) those costs and effects

which cannot be transformed into monetary value in any collective manner



(subjective or psy~~ic happines~ or unhappiness).

In th~ first form, the comparison of costs and effectiveness is quite easy

since the tva measu~es are both ~~ t~rms of the same numeratre, that is, the

same wait of measurement (in this case, money). Where costs and effects both

exist in monetary form a s:lmp:'a rate of return or present valua of benefit/

cost calculation viII yield a statistic vhich vitI identify the project or

program's success or failure.

The second form of costs and effects also allows for the use of the tra-

ditional models of investment anlaysis. HeNever. in this case debate may exist
I,

over the proper values for transforming non-monetary effects (i.e., number of

greduates) into monetary effects (i.e., increases in expected future,nation

al or personal income).

It is vith the third form of costs and effects that the greatest diffi-

culty arises in regard to interpretation of project or program success. It

is impossible to create a simple summary statistic when the costs and effects

are in dissimilar units of measurement. 'lhis "apples and o1anges" dllf!lllllla

is not resolved if, as in the case of the ~~ project, costs remain in a

monetary form vhile effects are measured in terms of an achievement test scor~.

The standard solution to this problem is to study a set of alternative

projects or programs and to create a cost-effectiveness ratio. This is done

by holding cosUconstant and identifying the alternative which shows the

greatest effectiveness or by standardizing effectiveness and identifying the

al~ernative -tth the lowest cost. This procedure requires similarity of costs

among the alternatives and similarity of effects among the alternatives, but

not that costs and effects be measured in. the same vay.

Io appreciate why this approach to cost-effectiveness cannot be used in
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the tEL evaluation, it is necessary-to review the basic design of the eval

uation structure. Three types of schools were identified for comparison and~

five schools of each type existed at the time of the 1982 evaluation. The

first type of school included those which were identified as using the tEL

programmed teaching (PT) materials for Grades One, Two, and the first half

of Grade Three ~d the programmed learning (lL) materials in the remainder

of Grade Three and Grade Four. The IEL system is being extended to the full

six years of elementary school, but at the time of the evaluation the fifth

and sixth grade materials were still undergoing development. The IEL

schools also benefited from special systems of teacher training and super

vision.

The second type of school selected was the status quo (SQ) school which

is supposed to represent the "typical" nap-metropolitan Liberian elementary

school. No special teacher training or supervision was provided to these

schools other than tha adm1n1str~tion of practice tests to familiarize the

students with the~ of test (but not content) to be used as the achieve

ment examination.

The evaluation design, recognizing that the funds expended on IEL

could be used for enrichment of the traditional teAcher-oriented curriculum,

suggested that a third type of school, the optimum conventional (Oe) school.

be included. These schools were to receive a full set of regular textbooks

and teacher training and s':~ervision equivalent to that provided to the IEL

schools. Thus, the final design would allow for the use of SQ schools a. a

ba•• line (untrained teachers, no or few textbooks, and no supervision)

against which the alternatives of the IEL curricular strategy and of the

OC enriched (training, texthooks, and supervision) traditional curricular
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strategy could be compared.

Dnfortunately. both for students and researchers. the ac schools did not

rece1.ve the improvements they were supposed to receive. At the time of the

1982 evaluation. th~ only characteristic that distinguished the ac from the

SQ schools was that the ac teachers had received a three-week training course

in 1981.

From this description of the evaluation design. it may be seen that no

.!!. post standardization of costs or effects can be achieved. One cannot com-

pare $1 wrth of IEL schooling with $1 liOrth of ac or SQ schooling or com-

pare the cost of one percentage point of achievement of lEt with the cost

of one percentage point of achievement of ac and SQ. What one can do is to

compare cost differences with achievement differences. One might find. for

exa=ple. that the IEL school costs more put also promotes greater achieve-

mente (Note: if an alternative costs more and achieves less it is obviously

an inferior choice and if it costs less ancl achieves more it is obviously a

superior choice.) ~~ere both costs and achievement are greater, the ultim-

ate judgement involves a decision based on what is called cost-utility analy-

sis. Someone - researcher, policymaker. or whoever - must decide. based on

their own utility values of costs and achievement. "1hether the additional

costs are justified by the additional achievement. Since it has been shown

that the tEL project is not less expensive in most forms and scales of oper-

ation than the ac textbook alternative (and never less expensive than the SQ

alternative). the only justification for tEL must be in terms of superior

performance.

Before proceeding to the data analysis. a point should be made concerning

the definition of achievement in this evaluation. Any educational program

,-...-
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can be expected to have effects in·terms of cognitive achievecent. attitudinal

change. and student behavioral ~'·f-\,ti;~. ~ly ·the first OJf these three eff~cts
have been measured i':1 this evaluation and the reader should bear in mind that

the "effects" discussed here are not exhaustive of the potential effects of

the three school types. Also. the cognitive achievement results themselves
. o"'y

are analyzableJin terms of tvo dimensions. differences in mean test scores

and differences in the variation within the full distribution of test scares.

The standard deviation measure will be used as a proxy for a learning "equal-

ity" standard vhile the difference in mean test scores among the three school

type populations vill be used as a learning "gain" standard.

COST AND ACHIEVEMENT DATA

Table One presents the data on annual cost of I~1. materials. These

cost~ are based on the expense of producing ~ full year's package of modules

and support materials. The "IEL" and "Conservative" estimates differ solely

in terms of the expected life of the materials as they are used in the class-

room. The figure 2* vhich appears under expected life for the PI modules

in Grades One. Two. and Three denotes a ten percent increase in wastage

over that assumed in the IEL estimate. All later analysis viII be based on

the l~ estimate and thus one must remember that actual cost-in-use may be

higher than the figures presented indicate.

Report No. I of the IEL Cost Analysis Project identified several prob

lems in the adaptation of the IEL curricular technology to the tiberian ele

mentary school system. One of these problems vas the quantity of mate~ials

used and the burden this factor imposed on the management skills of the un

trained teachers. A second problem identified was the requirement f~r ex-
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TABLE ONE

ANNUAL COST OF IEL HATEIUALS

IEL Es~1mate Cons~rv.t1ve Est.
Total Original Expected Annud Expec~ed Annual

Ita Pages eos: Life C,,~t Life Coac

GlADE ONE
Modules 3.200 $ 96.00 2. $ 48.00 2* $ 52.80
O~ber Hat. 11.690 350.70 5 70.14 4 87.68
Total 14.890 446.70 118.14 140.48

GRADE 'I'VO
Modules 3,200 96.00 2 48.00 2* 52.80
O~her Hat. 12,890 368.70 S 77 .34 4 96.68
Total 16.090 482.70 125.34 149.24

GRADE THREE (I)
Modules 1.600 48.00 2 24.00 ... 26.40~-

Other Hat. 7,045 211.35 S 42.27 4 52.84
Total 8.645 2S9.3S 66.27 13.24

GRADE THREE (II)
All 9.386 281.58 S 56.32 4 70./;0
Haterials

GRADE i"OUR
All 22.332 669.96 S 133.99 4 167.49
Material.

GRADE FIVE
All 22.332 669.96 5 133.99 4 167.49
Katerials

GRADE SIX
All 22.332 669.96 S 133.99 4 167.49

GRAND TOTAL 166.007 $J,480.21 $768.04 $942.07

.,~ ~ . ~L:.J».; ~~L.
~ ..c.e ~ Q.'t ca¢ tJoi-4.... R • "- -4 A41_

. P - 4"
~tl ......
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tensive 8upervi.s1on of teachers dUring the lEL process. The third problem.

and 1:he most critical. was the rigidity of lEL packaging of materials such

that small classe~ of six to ten required the same quantity of materials as

large classes of fifty to sixty students.

The reason for the se~~rlty of this problem is that. once bp.yo~d Grade

One. the size of classes in most Liberian schools decreasJ!s dramatically and

the Grade Five and Six classes often do not exceed ten or fifteen studenes.

The result is that the per-student costs of IEL are greatest for exactly those

size classes most common in the Liberian system. Textbook costs. on the other

hand. are fixed per-student Tegardless of the number of students in a class.

This ~~ textbook use more admptable in terms of cost to small size classes.

Table Two indicates the present e~timate of relative IEL ~~ter1als and

textbook costs by grade level and class size. The textbook costs are based

upon the Hark Carroll report of Mareh,198l,on expenses required to supply a
o-L Cl.S"\)t'f\'l. .. ~·n,t. "'!,fJW ~~beak \ ~fc-.

full set of texts for an individual student at eaCh grade levelA His es-

timates were:

•

Grade One

Grade Two

Grade Three

Grade Four

'Grade Five

Grade Six

$28.15

32.65

32.20

28.25

34.95

27.05

The prices used are those for retail purchase at the Government Bookstore in

Honrovia. The three alternative estimates used in Table Two are based on

the following assumptions:

Textbook (A) - assumes current costs of textbooks and one textbook for
each child;

Textbook (B) - assumes reduced price (50%) of textbooks (from the IBRD
Fourth E~ucat10n Project materials component) and one
textbook for each child;
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TABLE TWO

RELATIVE PER-S'1'UDEN'r COSTS OF INSTRUCTIONAL MATERIALS :.

IEL veralW T~tbook ~equ1remeDt.

by Grade Level and Clas. Size

Number of'Studeats in Cla8.
Gnd. Level

Ia.strucUcDal Haterial 20 ·40 60

GRADE ONE
lEI. $ 5.91 $ 2.~~5 $ 1~97

Textbook (A) 9.38 9.38 9.38
Textbook (I) 4.69 4.69 4.69
Textbook (C) 2.35 2.35 2.35

GRADE TWO
IEL 6.27 3.13 2.09
Textbook (A) 10.88 10.88 . 7..10.88
Textbook (I) 5.44 5.44 5.44
Textbook (C) ~.72 2.72 2.72

GRADE THREE
lEI. 6.11 3.07 2.04 ....
Textbook (A) 10.73 10.73 1:J.73
Textbook (I) 5.37 5.37 5.37
Textbook (C) 2.68 2.68 2.68

GRADE 70tJlt
lEI. 6.70 3.35 2.23
Textbook (A) 9.42 9.42 9.42
Textbook (I) 4.71 4.71 4.71
Textbook (C) 2.36 2.36. 2.36

GRADE FIVE
IEL 6.70 3.35 2.23
Textbook (A) 11.65 11.65 11.65
Textbook (8) 5.83 5.83 .5.83
Textbook (C) 2.91 2.91 ~.91

GRADE SIX
. IEL 6.70 3.35 2.23

Textbook (A) 9.02 9.02 9.02
Textbook (8) 4.51 4.51 4.51
Textbook (C) 2.26 2.26 2.26

-8-



Textbook (e) - identical to Textbook (~). but assumes students sh~re

books at rate of one textbobk for evel-Y two children.

As indieatp.d in Table Two. the IEL materials are always less expensive than

the traditionally-priced textbooks and are less expensive than the reduced

price textbooks at the middle-to-Iarger class sizes. Only in the vary largest

classea. however. would the lEt materials bl! less expensive! than the Text-

book (C) alternative.

Table Three repres~nts an update of the Table Two data. In Report No.

2 of the IEL Coat Analysis Project an attempt was made to derive alternative

packaging arrangements of IEL materials so as to create greater flexibility

of materials requirements to size of class. The "IEL Alternative" row in

Table ihree reflects the reduced costs at lower class sizes which repackaging

allows. The IEL Alternative'ls much more economical at the lower class sizes.
than is tbe original tEL package and greatly enhances cost comparability be-

tween IEL and the textbook-based systems.

In the analysis which follows. only the materials component of lEI. will

be used as the measure of current cost differences between lEI. and the OC

and SQ schools. The justification for this is that the other costs associated

with IEL - teacher training. equipment. and supervision - represent investments

in the dissemination of lEI. rather than in ito ongoing day-to-day operation.

These dissemination costs are of legitimate concern in terms of the decision

to disseminate IEL or not. but are not appropriate costs to include in the

evaluation of relative cost-effectiveness of the curricular technology. Re-

port No. 4 of the IEL Cost Analysis Project will analyze the dissemination

costs of lEI. in terms both of their effect on the fiscal absorptive capacity

of the Ministry of Education and their sensitivity to various proposed means

of phasing in the ttL systam.
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TABLE THREE
RELA'l'lVE A"~NU'\L PER-STUDENT CbSTS OF INSTRlICTION,\L nATF.RIAt.S

IEL VERSUS TEXTBOOK REQUIREMENTS
(BY CRADE .LEVEL AND CLASS SIZE)



The costs to be used in the combined cost/achievement analysis here will

be the IEL origina!L estimate and the Textbook (B) estimate since these appear

to ~epresent the most probable short-~n costs of the two syst~. In each

case. it is assumed that the RQ schools operate with no current materials ex-

penseI' relative to IEL and OC. !he iiL tid ee costs itl b ... Ie II

, , ~.

Jj"

I j C Buctaie 312& 61 Class 14 the g:ad 1. elof] t'"

The achievement data used here is based upon tests designed by Dr.

Klaus Galda in cooperation with the West African Examinations Council (WAEC)

MOnrovia staff. The tests. by subject for each grade level from Grade One to

tour. vere keyed to the Ministry of Education's curriculum coverage for that

grade. The tests vere administered in November)1982,about ~wo weeks before

the end of the school year.

Several problems arose in terms of test administration. GaIda ciees the

following:

1) inadequate training of test administrators;
2) difficulty in u~e of tape recorded instructions;
3) incorrect packaging of test materials;
4) problems of English language comprehension on the part of the students;
5) a failure to colle~t the data on characteristics of the school and the

students; and
6) lost or misplaced examinations for some students.

EVfl.n so. Galda notes that: "F.rom the evidence I have seen it does not seem

that in general the evaluation has been in any serious sense invalidated by

the irregularities•••:'

However. since the time the GaIda report was written. it has been dis-

covered that the use of the lEL instructional materials in the IEL schools

has followed a pattern that was not envisioned at the time the achievement

tests were designed. Table Four presents a recent report from IEL staff

concerning module utilization in the five lEL schools for 1982. Part I in-
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TABLE ~"OU1t

1982 MODULE COMPLETION REPORT
:.

IEL SYSTEMS SCHOOLS

May 11. 1983

I. Targel.:: G r ad e
Subject 1 2 3 4

Mathematics 1 - 10 11- 20 21 - 25 PI 38 - 62
26 - 37 PL

Reading 1 - 10 11 - 20 21 - 25 PI 38 - 62
26 - 37 PL

Language 1 - 10 11 - 20 21 - 2S PI 38 - 62
I. 26 - 37 PL

Social Studies 1 - 5 6 - 10 11-15 PI 26 - 50
16 - 2S PL

Science 1 - 5 6 - 10 11 - 2S PL 26 - 50

II. Average Madule Completed - All Syste~ Schools:

Mathematics 5.2 9.0 17.8 30.75

Reading 5.0 9.25 17 .8 31.3

Language 5.0 9.6 19.2 29.5

Social Studies 3.0 4.5 9.0 17.0

Science 2.75 4.0 9.25 19.25

III. Madule Completion by School:

Dorothy Cooper
Mathematics 7 10 17 25*

Reading 6 9 17

Language 5 10 17 25*

Social Studies 5 8* 12*

Science 4 8* 9 20

* Data available not sufficiently current. and not included in average.
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TABLE FOUR (CONtINU~)
:.

G r a des
Frela1a School _ 1_ _ 2_ _3_ -!..

Mathematics 5 9 17 31

Reading 5 6* 15 34

Language 5 10 18 30

Social Studies 2 5 Ii 19

Science 2 4 9 20

Doloboi School

Mathematics 5 9 18 30

Reading 4 's 21 30

Language 5 9 21 29

Social Studies 3* 9 16

Science 3* 9 19

S.S. Collins School

Mathematics 4 7 19 32

Rea" ~!\g 5 10 18 29

Langua~,~ 3* 9 20 30

Social ~~tudies 1 4* 10 18

Science 2 4* 10 20

J.S. Milton School

Mathematics 5 10 18 30

Reading 5 10 18 30

Language 5 10 20 29

Social Studies 2 4 8* 15

Science 3 4 9*
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dicates the total number of ~odu1es available for each grade level (all

Grade One and TWo ~dules are for PT and all ~rade Four ~odules are for ~

PL). Part II indicates the average ~odule completed in the IEL schools in

1982 and Part III presents detailed data, by school, on ~odule co~pletion

by subject.

The difficulty does not lie. primarily in the inability of IEL teachers

and students to cover all ~f the year's ~aterial in the given year. Ex
ternal observers have already noted the unrealistic expectations of the IEL

system, especially given the actual number of days that an ele~entary

school is likely to be in session during a given year. This is a proble~ 

much like that of materia~s inflexibility - that the IEL staff ~ust address
if the IEL system is to be adapted to th~l~berian environment.

The problematical issue for this analysis, however, is not that of

amount of coverage, but the sequence of coverage. The numbers in Table

Four indicate that the average student beyond Grade One never studieJin

a ~odule that covers the curriculum for their present grade level. An
examination of the school module completion data reveals that in only a few

isolated instances did any child study ~odules from their own grade level.

These figures, if accurately reflective of the IEL procedures, raise

serious doubts about the meaningfulness of the achievement results. Be

cause the tests are linked to the curriculum of a certain grade level, IEL

students were asked to respond to questions based on instructional topics

to which they were either never exposed or not exposed at the anticipated

level of progress. Aather than the achievement test meaauring the ability

of. students to learn from. the IEL material, they measured this ability plu~

the degree of curricul~ overlap from one grade to the next.

To explain, it il common, especially, in mathematics and language arts,

that there is a great deal of content overlap fro~ one year to the next.

The degree of this overlap varies from curriculum to curriculum, but •

third grade student, io~ example, would not be expected to '.'a1ty fail a
"at...,,1'

fourth grade exam1nation~ One would expect, however, that the higher the

grade level of the examination, the poorer the third grader wpuld do. I,In
lU« f.c.i., h , \ Y. III"

the achievement test evaluation, the IEL students may have learnedAehe ~a-

terial in the ~odules they covered.aJSu,dirsly .,,11. The third grade re-
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sults, as will be discussed below, tend to confirm this. However, the lEt

students are placed unde~n increasing disadvangage whenever the curriculum~

overlap between what they have studied and what the tests cover ~s reduced.

Two issues need to be resolved in terms of the question of lEt module

completion rates. FiT.st, is the official Ministry of Education curriculum

too ambitious for the time and other resources available at the elementary

school level! Second, can the quantity and sequencing of lEL material9 be

modified so as to allow for greater coverage of the curriculum without un-

duly sacrificing the advantages of the present system of sequential learning?

A third and separate question relates dir~ctly to the interpretation of the

relative scores by lEt, SQ, and OC. To what extent did the SQ and OC schools

cover the specific grade level curriculum material upon which the achieve-

ment tests were based?

Table Five presents a summary of the post-test scores, by grade level

and subject, for each of the three school types. The interest in terms of

cost effectiveness is only in those results which can be shown to be signifi-

cantly different than what would occur in the SQ schools. In the parlance of

experimental design, the SQ schools are the control group; they represent

the level of achievement that. would result if the government did nothing to

change the elementary education system. The OC schools serve as an experi-
,l;

mental gr,up whic~:lupposed to represent an enri~lled form of the SQ school.

As was noted earlier, for the 1982 year from which these test results are

taken, the OC school. did not have significantly different resource char

acteristic. than the SQ schools. Finally, the lEt schools represent the

second experimental group which differed from the SQ schools in terms of the

type and aV~ilability of materials, teacher trainingaand supervision.
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TABLE FIVE

POST-TEST SCORES :.

BY GRADE, SUBJECT, AND SCHOOL 'l'YPE

Grade Mean %correct Standard Deviation
Subject

School Type

Grade One - English
SQ' 44.0 16.8
OC 63.0**t' 27.0
IEL 46.2 19.0

Grade One - Mathematics

SQ 78.5 19.7
OC 79.1 21.2
IEL 64.4*** 26.1

Grade Two .• English

SQ ~7.3 15.9
OC 58.2*** 25.3
IEL 48.9*** 14.9

Grade Two-Mathematics

SQ 51.6 19.3
OC 60.5*** 18.7
IEL 55.9* 17.2

Grade Three - English

SQ 53.0 17.4
OC 55.9 17.9
IEL 60.5*** 17.1

Grade Three - Mathematic.

SQ 52.3 15.5
OC 51.9 17.5
IEL 58.0** 17.7

Grade Tl;tree - Science

SQ 42.9 11.6
OC 54.S*** 16.0
IEL 55.2*** 12.5
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Grade
Subject

School Type

TABLE FIVE (CONTINUED)

Mean % Correct Standard Dev1atio~

Grade Three - Social Studies
SQ
OC
tEL

Grade Four - English

SQ
OC
tEL

Grade Four - Mathematics

SQ
oc
IEL

Grade Four - Science
SQ
OC
lEL

Grade Four - Social Studies

47.7 12.7
57.5*** 13.9
50.3 13.9

51.2 18.4
56.6 25.3
48.3 19.0

55.4 19.5
59.4 21. 9
40.4*** 15.7

49.6 16.1
62.5*** 18.2
44.0* 16.8

45.9 11.7
58.7*** 19.9
37.3*** 13.2

Nota: OC and IEL school results are identified a8 significantly different
f~~m those of the SQ schools according to the following denotation:

* significant at .05 level
** significant at .01 level
*** significant at .001 level
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The data presented here are based on the mean percent of correct responses

of all students in each type of school on each o~ the achievement tests given.

GaIda has also reported the achievement tests results on the basis of the

means of the school means. He has noted the weakness in the lateer approach

(a small school'$ 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

important to restrict tne analysis to statistically significant results. With

only five schools of each type, it is extremely unlikely that any but the most

disparate results would be shown to be significantly different from zero in

the school-based analysis. In fact, only three grade.level tests were ~hown

to represent significant mean achievement differencesin the school-level analy

sis; all were for IEL schools. This was for the Grade Two English (+13.6),

Grade Three English (+13.6), and Grade Three Science (+10.3).

Returning to Table Five, the relative achievement of the three school

types can be assessed in terms of grade level and subject. In Grade One, the

ae schools scored significantly higher than the SQ schools in English, while

the IEL schools are significantly lower in Mathematics. Both'sets of scores

suggest a disappointing result for the IEL system.

In Grade Two IEL and ac schools are both higher than the SQ schools in

both English and Mathematics: The ae schools, ho~~ver, also ~~ored signifi

cantly higher than the lEL schools in both subjects. It is in ~rnd. Three

that the most encouraging result. are found for IEL. The lEL system schools

are .ignificantly higher than either of the SQ or ae types of school in both

English'and Mathematics. This pattern is modified in the Science test re

sult. where IEL and ac are superior to SQ bUt not significantly different

from each other. The Social Studies results show IEL schoo~s once again
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equal to the SQ and lower than the OC scores.

The Grade Four results reveal no statistically significant differences ~

in English. but IEL is low~r than the other two school types in Mathematics.

This pattern of lEt disappointment continues in the Science and Social Science

results.

Cost and Achievement Analysis

Both the length of introduction to the analysis and the brevity of the
~f~'~\~

analysis itself in this report is : 7e to the same cause: the suspect and

limited nature of the achievement data for the purposes of cost-effectiveness

evaluation. The achievement data may be considered as inappropriate for a

variety of reasons including the original selection criteria for DC and SQ.

the sample size. the problem of test admi~stration. the lact of con

comitant data on teacher and student characteristics, and the lack of in-

structional process data (e.g. number of days actually taught, subject matter

covered). What is known about the data is that for the IEL schools. at least,

the achievement tests did not correspond to the subject matter covered in

school during that year. It is impossible to know, however. what differences,

other than 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 for much

of the difference that exists between the OC schools and the other school

types. The outstanding results for this school, if one can accept the evi-

dence of the achievement tests, may be due to outstanding teachers, hiihly

motivated students. or a variety of other unknown influences. In a small

sample such as exists in this evaluation design. a single outlier in the
~

distribution can have a dramatic effect on the average scores for the group.



,"

If GaIda had combined the SQ and ac schools, as appears justified

by what is known of their minor differences in materials provisi~n, teach

er training.and supervision, the result would have been to redute the effect

of the single outstandlingly good or bad school on the overall group mean.

Table Six presents the reconstructed group means for the combined SQ/oC

control population and indicates the net difference in me~n scores attained

by the lEL system schools.

In summary, Table Six indicates serious weaknesses in achievement in

tEL classrooms at Grades One and Four, no significant difference in achieve

ment in IEL and non-lEL cl~ssrooms at Grade Two, and significant strengths

in IEL performance in every subject in Grade Three except for Social Studies

where no significant difference existed. While still not indicative of a

consistent pattern, the results in table ~ix are substantially less anomolous

than those indicated in table Five. This may be because the combined sQ/ac

grouping more accurately resembles the proper experimental design categoriz

ation or 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 achieveme~t problems are undoubtedly due in part (but

there is no way to know how much) to the difficulty the students would face

in adapting to the lEL curricular program. lEL's greater complexity suggests

a need for a period of adjustment which may be expected to be greater than

that necessary for the student in the tra~itional sQ/ac classroom. In

Grade Two these adaptations appear to have been accomplished sufficiently

that lEL and non-lEL achievement are equal. And finally, by Grade Three,

even with the disadvantage noted earlier for lEL students because of still
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TABLE SIX

MEAN ACHIEVEMENT DIFFERENCES

IEL VERSUS COMBINED SflOC ~ONTROL GROUP

Grade and Subject SQ/OC Mean Score lEt Mean ,Score lEt
(Percent cnrrect) (P~rcent correct) Advantage

Grade One

Englis~ 54.5 46.2 -8.3*
Mathematics 78.8 68.4' -10.4*

Grade Tva

English 49.8 J, 48.9 -0.9
Mathematie" 56.5 55.9 -0.6

Grade Three
English 54.7 60.5 +5.8*
Mathematics 52.l 58.0 +5.9*
Science 49.9 55.2 +5.3
Social Studies 53.3 50.3 -3.0

Grade Four

English 54.2 48.3 -5.9*
Mathematics 57.6 40.4 -17.2*
Science 56.9 44.0 -12.9*
Social Studies 53.3 37.3 -16.0*

* Indicates significance level of .05 or above.'
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working at Grade Two level modules. significan~ benefits appear.

The disappointing results for Grade Four are traceable to at least two

causes. The first is the non-exposure to the Grade Four curricblUlll. an

especially serious handicap in the non-English subjects. The second is the
and therefore

face that this was the first year of IEL instruction the teachers were in~

volved in IEL instruction for the firse time. It was also the first year the

Grade Four modules were used outside the IEL Laboratory School, but this is

hardly relevant if few children ever advanced to these module levels.

Less benign interpretations could be made of the data in Table Six. but

the fairest conclusion is that the data provides both comfort and confusir~

for those who are supportive of the IEL system of instructio~. In Table

Seven. the analysis of IEL is expanded to look simultaneously at the cost.
and the achievo:..'ent differences .·All cost and achievement differences are

given relative to the ~ costs and scores. In addition. the achievement

difference is divided into changes in mean scores and changes in the standard

deviation. The latter measure can serve as an indicator of whether the

changes in achievement are gained at the expense of increased inequality in

achievement among the students. A purported advantage of the IEL system is

an ability to increase achievement without the substantial increases in in-

equality commonly found in the traditional classroom.

For example. in Grade Two the ac schools' advantages in English are sub-

stantial. but so is the standard deviation. This means that the increase

in average achievement of 20.9 points oyer the SQ scores was achieved not

through a general increase but through the production of a smaller number

of very high scores. The lEL increase. while less (~11.6 points). was

achieved with less disparity in results than was the case for the SQ schools
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TABLE SEVEN

COST AND ACHIEVEMENT DIFFERENCES

BY GRADE, SCHOOL TYPE, AND SUBJECT

Grade - School Type Cost Difference1

(per student)
ENGLISH

Hean differ- S.D.
ence . diff.

MATHEMATICS
Hean S.D.
Dilf. Diff.

SCIENCE SOCIAL SIUDIES
Hean S.D. Hean • S.D.
Diff. Diif. Diff. Diff.

Grade One
OC (a) +19.0 +10.2 n.s n.s.
IEL 2.46 n.s. n.s. -10.1 .t-fj .4

Grade Two
OC (a) +20.9 +9.4 +8.9 -0.6
lEL 2.46 +11.6 -1.0 +4.3 -2.1

~ Grade Three
't OC (a) n.s. n.s. n.s. n.s. +11.9 +4.4 +9.8 +1.2

lEL 3.95 +7.5 • -0.3 +5.7 +2.2 +12.3 ~.9 n.a. n.s.
~

Grade Four
OC (a) n.s. n.s. n.s. o.s. +12.9 +2.1 +12.8 +8.2
lEL 5.36 n.s. n.s. -15.0 -3.8 -5.6 ~.7 -8.6 +1.5

1. IEL costs were determined by dividing total materials cost by the average size. of lEL classes.

(a) No cost difference is shown for OC schools as textboo~ were not provided for 1982.

,.



or the ac schools.

In every case but one in table Six, the ac advantages in test scores was

concomitant with a larger standard deviation than existed in the'SQ schools.

In contrast, in three of the six cells in which IEL shows a test score advan-

tage over the SQ schools, there is a decline in the relative standard deviation.

Too much should not be made of these relationships given the earlier warnings

concerning the problems of interpretation of the achievement data. but no

final decision on the IEL system should be made simply on the basis of mean

scores. If the interest is in the total distribution of achievement. the

IEL instructional approach may have important advantages which should not be

overlooked by an excessive concentration on differences in mean achievement

levels.

Can a final judgement be ude' on the value of tl'e IEL sy~tllll1 from these-'

results? It would seem not. A positive decision for lEL dissemination is not

justified even when the data is given the most favorable structure and inter-

pretation. There are simply too many questions which remain unanswered con-

cerning the relative efficacy of the IEL instructional system. Ho"ever. there

is enough encouragement in these results to argue against a negative decision

as well. The lEL system continues to indicate a potential for relatively

economical costs when compared to the textbook alternative. This economy

would be reinforced if IEL staff would take more seriously the suggestions

for reductions in module numbers and the quantity of related materials and

the need to seek flexibility in adaptation to suller classes.

the solution to this decisio~making impasse cannot be simply to

recommend further analysis. Steps must be taken to assure that the next

evaluation will lead to complete and reliable data and that this data will
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permit conclusive decision making. No evaluation process can

answer all question~, but the research de~ign can control for the

most important considerations. Therefore, the concluding section

of this paper will discuss the design factors which must be

incorporated into the 1983 IEL evaluation so that a final

jUdgement on cost efficiency will be possible by ~pring, 1984.

Summarj~ and Recommendations

In terms of cost, four major conclusions may be made in regard

to the IEL system:

1) While obviously more expensive than the present SQ-type
school, the IEL system of instruction should be no more
costly, at class sizes of approximately forty or more
stUdents, than would be the most probable form of text
book based system (Textbook alternative "B" shoWl' in
Table Two). . .

2) At class sizes below forty students, the lEL system will be
increasingly expensive relative to the textbook alternative,
and will be more expensive than textbook use at class
sizes below the following levels

Grade One. 25
Grade Two: 23

Grade Three: 23
.Grade Four. 28
Grade Five: 23
Grade Six: 30 J

j) similarly, at smaller class sizes, the IEL system would
be more expensive to disseminate even if one assumes,
as is unlikely, that teacher training, supervision,
distribution and dissemination costs are no more
ex~ensive for the IEL than for the textbook dissemination
system. and

4) several potential internal economies remain to be exploited
in the IEL system in terms of the total quantity of
materials required and usable and in terms of the
organization of materials for use in small classes and/or

-2;-



with teachers who have multi-classroom, multi-subject
responsibilities.

In terms of IEL effectiveness the conclusions which may be drawn

from the recent achievement evaluation are less certain. The lEt:'

system remains intuitively attractive because of its ability to

structure the use of teacher and student time. Also, its

systematic progression through the SUbject matter of the. ,

curriculum should promote greater understanding and retention.

The achievement results, however. are largely disappointing,

except at Grade Three)even when IEL is compared to the combine~

SQ/OC control population. The low sco~es of IEL students at

Grades One and Four may be due to delayed student and teacher

adaptation respectively, but the data available is inadequate

to confirm this. The Grade Two results. where no significant

differences in achievement were found, were hardly more encouraging

given the additional costs of the lEt program.

~he residual uncertainty over lEt efficacy and the

ability of, the system to justify its costs cannot be allowed to

become a permanent condition. The 1983 evaluation design should

allow tor much greater control of non-curricular technology

differences among the school populations. While the expansion

to forty-five schools (fifteen of each type) should have reduced

the. small sample size problem, it did not achieve this because of

problems of non-standardization which will be discussed below.

However, the new schools do pose a methodological probl.em. The
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IEL population will consist o~ ~ive schools where students

have used lEL materials for one year or more (except of course,

at Grade One) and ten schools where students will be using the

IEL system for the first time at ~l grades. It will be

necessary to divide the IEL group into two parts, both for

comparison with one another and for comparison separately with the

SQ and 00 populations.

The major areas of attention for research design for the

1983 evaluation are:

1) pretesting requirements. I

2) improved data on student characteristics.
J) improved data on teacher characteristics. and
4) measures o~ curriculum coverage.

Each will be detailed below.

1) Pretesting Requirements: The attempts in the Galda report

to conduct longitudinal analysis of IEL end non-IEL learning are

highly suspect given, as Galda makes quite clear, the change in

the nature of the test population. Because of attrition, repetition,

and absenteeism (none of which are necessarily random) there is

little chance that the stUdents taking a post-test in one year are

the same students who took an earlier pretest of" post-test at

the same school. Galda notes that the overlap could be less than

SO percent.

However, without pretest data, it is impossible to ascertain

the value added of a year of instruction within any of the three

school types or to control for existing differences in prior

achievement among schools. Students in all grades in the thirty

new schools added to the evaluation in 1983 and first grade in the
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original f.ifteen schools have been administered pretests designed

by the lEt project starf. If the reliabil~ty of these tests may

be accepted, the residual problem is the failure to test the

second, third, and fourth grade students at the original- fifteen

schools. Thus, there will be no opportunity to control for ability

differences in any analysis which includes the pop~lation or five

IEL, five OC, and five SQ schools that were the bases for the 1982

evalu&. ..ion.
a..

In consultation with the evaluation specialist, Dr. Gelda, it

has been decided to recommend that· the previous year's post-tept

scores be used as controls on prior achievement for the ~~ouna,

third, and fourth grade students at the o~lginal fifteen schools.

All students in the forty-five 19aJ evaluation schools are being

assigned identification numb.ers... It 'will be necessary to have the

present students (except for first grade) in the original IEL, OC,

and SQ schools matched with the post-test scores from 1982. This

can be done through matching of names and test scores and then

recording all data in terms of the new identity numbers. The

use of identity numbers will allow much more detailed student-level

analysis than was practical in the previous year's evaluation.

The result will be an experimental design in which the

following analyr:.is) with control for prior achievement,may be

made.

1) ~ew lEt versus new OC and SQ schools, by grade level
and SUbject.

2) Old lEL versus old OC and SQ schools, by grade level and
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subjec~,

3) Old and new lEL combined versus old and new OC and
SQ schools, for grade level one only, in English and
rttathematics, and

4) Old IEL versus new lEt, grade one only, for English and
r.tathernatics, and

Because the pretest and the post-test control vari~bles for

prior achievement are not equivalent, it. is not possible to

compare students in the second, third, and fourth'grade classes

in the original set of fifteen lEL, OC, and SQ schools with the

students in the new set of thirty lEL, OC, ·and SQ schools. This

could be done if one decides to delete the control on prior

achievement but the result would be to' produce the same type ot

uncertainty concerning causality of achievement which plagued the

1982 evaluation.

The Purpose ot the comparisons (numbers 1, 2, and 3 above).
between IEL and the two control populations is one ot establishing

the relative e!tectivenes~ of the lEL curricular strategy versus

the traditional alternatives. Comparison number 4, 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, that student famil

iarity with IEL materials also increases instructional effectiveness,

cannot be tested except in the absence of a control on prior

achievement. As the second, third, and fourth graders at the five

original IEL schools were not given pretests for 1983, but the ones

at the ten new IEL schools were, there will be no comparable

measure of prior achievement to control for when studying variation
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in 1983 achievement.

2) Improved Data on Student Characteristics a It is vital

that more adequate data be collected on student characteristics.~

With a laik of pretest equivalency, the collecti~n of information

on student (and teacher) characteristics is even more mandatory.

All of the data should be coded so as to create a stUdent-specific

file of characteristics which can be linked to the teacher,

curricular technology, and test results variables.

The main student characteristics needed are: age, sex, years

in school, repe~1 Ir status in present grade, and rate or days of

absenteeism. For the IEL students there should also be information

on the years of previous IEL material use. Years of pre-Grade One

schooling is an additional varia~le that may be considered alt~ough

the 1982 data did not indicate that it had a significantly,
differentiating effect.

3) Im~roved Data on Teacher Characteristics. Because of the

central role played by the teacher as the primary intervening

variable between the curricular technology and the stUdent, it

is necessary that detailed informati~n be collected so tha~

achievement results are credited appropriately to the teacher and

to the instructional appro~ch. Even in the ~xpanded sample of

forty-five schools a spurious correlation between tachnology and

achievement could occur if highly motivated and able teachers

are not randomly distributed among the three school types.

The most useful measure of teacher quality would be to have

estimates of teacher verbal and mathematical ability. It has
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been suggested by the Ministry of Education personnel that the

teacher ~ould be given the national 9th or 12th grade

examinations which have verbal and mathematical components.

Previous research on classroom ef~ects have shown that ~hese

characteristics of teachers are the ones most often correlated

significantly with student ~chievement.

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 absenteeism, si~e or multi-grade level responsibility,

and class size. Teachers in the IEL schools should be identified

in terms of years of lEt experience. All teacher data should be

coded so as to be matchable to the specific students in the

teacher's class.

A special problem in regard to matching teacher characteristics

to student achievement is the practice of having subject

specialized teachers in the elementary school. Thus, one teacher

may teach mathematics for two or more grade levels while others

will do the same for English, reading, etc. Thus, to match teacher

to student is a more complicated process than where a single

teacher is responsible for all subjects at a given grade level.

For most schools)GradeS One and Two are taught by a single teacher

but,for Grades Three and Four)subject-specialization is the common

practice.

This pattern will require that the teacher survey identify

te~chers by grade level and subject 'taught. Where more than
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one class exists at a grade level the survey will have to

collect the names of all students in each teacher's classes.

This will allow matching of the teacher's·characteristics to the

specific identification numbers of students in his or her

classes.

A special problem exists in regard to the English achievement

test. At certain schools, separate teachers have·responsibility

for reading. language, arts, and spelling. In these cases a

combined teacher characteristic variable must be created. While

simple enough to do mathematically, there are obvious methodologic~

problems of interpreting the meaning ofa variable based on an

average of characteristics over such 8 em~ll number of individuals.

In any case, the inclusion of the teacher data, es~ecially that on

math and verbal abili'~Y, will greatly enhance the analysts.
potential to interpret the results in terms of the relative

effectiveness of the curricular alternatives.

4) Measures Of Curriculum Coverage: It is absolutely

essential in an evaluation of alternative curricular technologies

that information on how much of the curriculum was actually

covered by a particular classroom of students be collected. ~he

importance of this was highlighted in the current analysis

because of the incongruence between IEL materials use and the

national grade level curriculum. For the 1983 evaluation, it

will be important to ascertain exactly what textbooks the OC

schools obtained and what amount of the material was covered.

Because all OC schools did not receive all textbooks it is

necessary to incorporate into the final analysis a measure of
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curriculum coverage for each of the sUbject areas tested for

on the achievement examination.

In addition to the above data requirements, two areas of

research design remain to be addressed, the structure for data

collection and the format of data analysis. Three major parties

should be involved in the data collectio~ ne primary responbilility

for final design and overall implementation should rest with the

external evaluator. The actual data collection responsibilities

should be divided between IEL project staff and Ministry of

Education personnel.

The lEt staff should be assigned the task of collecting

data on student characteristics, teacher characteristics (except

verbal and math test scores), lEt module use, ~ld textbook

availability and use in the non-IEL schools. The Ministry of

Education, in cooperation with the WAEC, should be r~sponsible

for teacher verbal and math skill testing and data on teacher

and student absenteeism. The work of both groups 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 consultant should be on site during the full

period of data collection in November and again to monitor problems

in the c.oding process. The analysis and description of results

should be solely the responsiblity of the external conSUltant,

but provisions should be made for a full review of the evaluation

draft by Ministry of Education, lEt, and USAID personnel before
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the report is ~ina1ized. The external consultant should be

in Liberia durine the time of draft revision so the comments and

suggestions of all parties can be incorpo~ated, as appropriate,

into the final dra1't.

The data collection recommended here will allow 1'dr more

detailed analysis than the simple mean, standard deviation, 1'requency

distribution, and contingency analysis to which the 1982 eval'Jation

results are restricted. A simpli1'ied production 1'unction mode1

of school results can be used to elicit the e1'fect 01' the curricular

technology under ceteris paribus (all other things equal)

conditions. The 1'unction would take the 1'orm of

X • X (S,T,O,e)

where "S" represents a set 01' student characteristics, "1''' a set

01' teacher characteristics, "0" a set 01' measures,:. th~ curriculum

alternative and 01' the degree of coverage, ann "e" represents

an error term. The output "X" can be defined in terms similar

to that used in the 1983 achievement results. An additive form

of the production function would be most appropriate given the

level 01' data aggregation. A separate function would be estimated

for each grade level-subject combination.

This analysis, combined with updated lEL and textbo~k cost

data (to the extent costs are anticipated to have changed) would

provide the most complete evaluation of the lEL system's

appropriateness for general dissemination. The 1'ull analysis,

including review, should be complete by June, 1984.

This evaluation design recommendation may seem especially

demanding and, in terms of the 1982 design, it does represent



a substantially more oomplex approaoh. There will also be

oonoomitant inoreases in expense. However, eoonomizing on eValuation

should never be assumed to imply doing the least expensive ~

evaluation. Given the soale of Liberian govermment :funds that. .
would be involved in an IEL diss~mination, and the potential efreot

of the ohange in ourricular technology on the lives of students, it

would be e~remely short-sighted not to assure that the best

possible· data is collected within the limits of resource availability.

Of course, cost effectiveness evaluation is subject to its own

analysis in terms of cost and effects. The research design proposed

here should prove to be a good investment and allow :for a conclusive

decision concerning the IEL system's future status.
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