
PB-226 015 

ABILITY TESTING IN DEVELOPING COUNTRIES. 
A HANDBOOK OF PRINCIPLES AND TECHNIQUES 

Paul A. Schwarz, et al 

American Institutes for Research 

Prepared for:
 

Agency for International Development
 

1972
 

DISTRIBUTED BY: 

National Technical Information Service 
U.S.DEPARTMENT OF COMMERCE 
5285 Port Royal Road, Springfield Va. 22151 

5285 

!,!Po !! 



hwA
 



Ability Testing in 
Developing Countries 



Paul A. Schwarz
 
Robert E. Krug
 

The Praeger Special Studies program­
utilizing the most modern and efficient book 
production techniques and a selective 
worldwide distribution network-makes 
available to the academic, government, and 
business communities significant, Oimely
research in U.S. and international eco­
nomic, social, and political development. 



.1..L 2iy 

A1:. 'I L: TI'e- [ing it,ri 1) -Pve1.'u I:i.. ;A 1handbook 10 7­(;oU1L of 

Hadboo9. wma,i tin Namv and Addit-, 10. r U.Iti NAIL.ai./WO 

11.9sit19 o.DP171 Lrhu bU LiShnt 

New Y:k~ti,' N. Y. 1000:11 

*ui whctp trd1l. tc"ofattd e.tn i.icud eap:d in. '5-; f "znv 

l re Jdvpent thu. Onde .1D­* ~ tedm..[euest hum f sreidcxl~i wilo.arncobjCted an..w 

..';rc':t-.:I progr. Tito fLinal p)hl, the--.pm.a~ro developed and presented the res'iltof: ject 
111 rtrll tli:; haChk.(iaplfcs 1 an~d 3 concern the conditions underc whichfOrjIo 

te.t %..aptationsbould or should not b;. con~iclered from. a measurilent poinC 01. viCU. 

Th~ :Lyof 1in fror. Co ctv~ei ~4oin!:,e~ lab. iLv-:; ting tcs;tillr rreforr"I a 

is ).-a:;cdi
ChapLurs 2 anid 8 . A surptnari~'ecd in-etodtAlogy of t(!;t ad-aptation 

nthe outcwau of tli:. total' i.e:3ezatz1 projiact is also providead. A rsection 
oft. Wnbo i!. LLdr.;;ao acirn11istrators ind Fpricialist spn'bl for tlle 

fi~:tflo(-rn .Ln the consplelted test inrL'trutwevds into operational stri 

Ruprodum'r by 

NATIONAL TECHNICAL 
INFORMATION SERVICE 

17bt vL:i /O iEi hr~. U S DepcimeItcit of Cornmc'rce
 
*Sprin,9fielrI VA 221513
 

. / 
18 \*~~h~~ir st*:uiit y Vlii.h 2 i% 

17c. ~~itI/Group 
~19. la~ss 

1(.;;ir)fit tpo.S.Aturwri /. 2A trPL 

IINCI.:l rI) ~...oz 

I20 Itcuit lilly.Chms 22.I P.i~ct-~C .l3 

I[,*.'(:LAS I [1VD 



Ability Testing in 
° Developing Countries 

m 

AHandbookof 
oPrinciples and Techniques 
I-4 

C 

U)-4 

m 
-4 z 

z­
0 

m 
0 
z 
0 

"0 

m 
0 

in z-4 

New York. Washington LondonPraeger Publishers 



Ability Testing in M 

m 

A Handbook of C 

Principles and Techniques 0 
C,) 

-.4 

m 
M, 
z 

z 

0 
z 

0 

0 
C,, 

z 

ci 
m 

0 

m 
z 

Praeger Publishers New York Washington London 



PRAEGER PUBLISHERS
111 Fourth Avenue, New York, N.Y. 10003, U.S.A. 

5, Cromwell Place, London S.W.7, England 

Published in the United States of America in 1972
 
by Pracger Publishers, Inc.
 

Second printing,1972
 

Allrights reserved
 

Library of Congress Catalog Card Number: 70-182993
 

Printed in the United States of America
 



PREFACE
 

This handbook is based on an eight-year program of research 
and development supported by the Agency for International Develop­
ment, and carried out by the American Institutes for Research. The 
opinions expressed as a result of the study are not necessarily those 
of the Agency for International Development, however. Ti*e objectives 
were, first, to devise techniques of aptitude testing that could be applied 
in cultures in which standard abiliy tests are not fully effective; and, 
then, to assist in the application of these techniques to human resource 
development programs in the developing countries. 

The research proceeded through four major phases, as follows: 

Phase I was a feasibility study to determine whether the prob­
ability of devising effective testing methods in these countries was 
sufficiently high to warrant the fairly substantial developmental invest­
ment .hat might be required. It was begun in July, 1960, in Nigeria, 
which had been selected as a suitable model country, and it lasted 
approximately nine months. The results included a set of principles 
for constructing aptitude tests in the Nigerian culture, a series of 
twelve prototype tests that had been developed in accordance with 
these principles for purposes of experimental evaluation, and evalu­
ative data that showed these tests to be reasonably effective. The 
development of appropriate testing devices appeared to be an entirely 
feasible proposition. 

Phase H consisted of the further developmental research that 
was necessary to translatu these prototype tests into operational 
forms and to devise measures of other important aptitudes that had 
not been included in the feosibility study. It lasted from October, 
1961, to June, 1963, and resulted in a set of twenty-one ability tests, 
which we termed the I-D Ap'titude Series. As part of the research, 
these tests were validated and normed for a wide range of practical 
applications throughout Nigeria; by the end of Phase II, a number of 
operational testing serv es were actually being provided to education 
and training establishments, and to private employers. Additional 
validity studies were carried out in Ghana, Liberia, Tunisia, and Mali 
as a first step toward extending the program to other African countries. 

Phase III was the first stage of the institution .building effort 
that, through a variety of successor projects, is still being carried 
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forward today. It began in N .vember, 1963, with the objective of 
establishing a Nigerian center for aptitude testing that could take full 
responsibility for the continuing development of the program, under 
the supervision of a Nigerian professional staff and with entirely local 
financing. In July, 1964, the Nigerian Aptitude Tes!ing Unit began
operations as an affiliate of the West African Examinations Council; 
and in January, 1966, it became an integral part of that organization 
as its Office for Test Development and Research. Under this expanded 
charter, the unit was responsible for all of the council's test develop­
ment programs-achievement as well as aptitude tests-and began to 
provide services outside Nigeria to the three other member countries 
of Ghana, Gambia, and Sierra Leone. Concurrently, but as an entirely 
separate effort, the Liberian Testing Center was also developed. 

Phase IV was the major "generalization phase" of the research,
 
designed to extend the program beyond Africa to other parts of the
 
developing world. It was planned basically as a replication of the 
Nigerian studies iii these countries, and was carried out during the 
period May, 1966, to June, 1968, in Brazil, Korea, and Thailand, which 
had agreed to participate as the new raodel countries. The objectives 
were, first, to develop a testing program in each of these countries
 
that would have immediate local benefits and perhaps later serve also
 
as a regional resource for similar efforts in other locations: and,
 
second, to obtain the broad base of crosscultural data that would be 
needed to expand the I-D testing approaches to more or less universally 
applicable procedures. As part of the second objective, a handbook 
of testing methods appropriate to the developi,.A countries-i.e., the
 
present volume- was also to be prepared.
 

Chronologically, then, this handbook is a product of Phase IV. 
But characterizing its content as such would be misleading. For, 
when the initial generalizability studies revealed that the techniques
developed in Africa were equally effective in these new coun­model 
tries, the effort was shifted to practical applications and institution­
building and further methodological innovation was not attempted. 
The developmental research necessary for the Brazil, Korea, and 
Thailand projects had in effect already been carried out in the African 
countries, and all of the sections of the handbook that describe methodo­
logical adaptations of standard testing approaches are based on these 
earlier studies. 

The reason for this ready generalizability of the I-D testing
approaches, no doubt, lay in the substantially more difficult adaptation 
problems that had been encountered in the African setting. In Africa, 
the tests had to be given in the second language of the examinees, and 
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much more oi the research had to be voxried out in remote rural 

locations. That techniques effective for second-language examinees 
in rural Africa would be adequate for most applications elsewhere is, 
in retrospect, not really surprising. 

At the same time, however, these factors also suggest that 

certain of the adaptations incorporated in the I-D techniques may not 

be necessary ior adequate testing in a less challenging setting. Some 

of the more economical features of the standard testing approaches 

can perhaps be reintroduced for greater efficiency in such locations. 

Preliminary studies of this possibility were included in tne Phase IV 

research, but the specific conditions under which a certain modification 

is or is not required have not yet been determined. 

Similarly, the highly practical orientation of the research does 

not permit us to say that the I-D techniques are the only effective 
approach to test adaptation, or even the one that is best. When we 

found that a certain procedure provided results of sufficient accuracy 

for operational use, we generally stopped that aspect of the research 

and did not look tor something better. And we have therefore felt 

constrained to teiiiper the typical "Thou shalt . . " style of a pre­

scriptive handbook with the more modest "It was found that . . . 

approach of a descriptive report. 

In the planning of the handbook itself, two major decisions had 

to be made. The first concerned the audience to which the content 

should be addressed. The national development planner, the technical 

assist ice official, the educator or the employer, the senior testing 

specialist, the recent graduate of advanced measurement courses-al! 
of whom play an important role in the expansion of testing in a develop­

ing country-would clearly be interested in different as, ects of the 

research, and would find maximum utility in different ,inds and depths 

of discussions. The second and somewhat related decision concerned 

the degree to which the handbook should be self-sufficient in presenting 
the essentials of testing, including techniques (e.g., statistical analyses) 

that are unaffected by cultural variations, and the degree to which it 

should concentrate on the unique aspects of testing in a developing 

country, requiring the reader less familiar with measurement prac­
tices to consult other sources. 

On the first issue. we dec:ded that instead of addressig the 

entire handbook to the interests of a single audience or to a "happy 
mean" of the interests of a number of different audiences, we would 
try to organize the material into reasonably modular chapters, and 
address each to the audience for which it is mainly intended. Thus, 
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the style and focus of the discussion varies throughout the volume,
and the following brief o,erview may be helpful: 

Chapters I and 3 are concerned with the conditions under whichtest adaptation should or should not be considered, from a measure­
ment point of view. The former is addiessed to the generalist whohas to approve or finance testing research, the latter to the specialistresponsible for its implementation. We suggest that the generalistread Chapter I and skip Chapter ,, and that the specialist read both 
chapters. 

Chapters 2 and 8 are concerned with the desirability of investingin testing reform, from a cost-effectiveness point of view. Both arewritter, mainly for the administrator or financier, but should be ofinterest also to specialists responsible for the design of a testingprogram (Chapter 2) or the development of a testing center (Chapter 8). 

Chapters 4 and 5 summarize the methodology of test adaptationdeveloped as the main outcome of the research; Chapter 6 illustratesthe application of these principles and techniques to nineteen aptitude
tests. 
 The major developmental studies carried oui in Africa and thegeneralizability studies carried out in Bra;il, Korea, and Thailand
 are also described as part of the discussion. The intended audience
 
is 
 the practicing test constructor. 

Chapters 7 and 9 are addressed to the administrators andspecialists responsible for the final step oi translating the completed
jest instruments into operational testing programs. 
 Chapter 7 is con­cerned with the technical aspects of validating and combining tests,
and is by far the most esoteric chapter with respect to measurementtheory and practice. Chapter 9 is concerned with the organization

and management of large-.scale testing operations in a developing
 
country. 

Overall, the handbook is intended to serve both as a compre­hensive overview of the technical and organizational issues to beresolved in programs of testing reform in a developing country, andas a reference manual to be consulted selectively at various stagesof implementation. At the stage of reviewing a specific testing pro­posal, Chapters 1, 2, 6, and 9 should provide the most pertinentinformation; in the construction of the actual test instruments, Chapters2 through 6 should be the most relevant; and so on, in accordance with
the above summary of emphasis and intent. 
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On the seccnd issue, we decided not to attempt to make the 
handbook entirely self.- sufficient. Basic measurement concepts, such 
as reliability, are not explained; for adequate definitions of these 
concepts other sources must be consulted. The appropriate sources 
are the more widely used textbooks on the essentials of measurement, 
which we have found to be generally available in the developing coun­
tries. 

A number of standard techniques (i.e., techniques not affected 
by cultural variations) are described in the technically oriented 
chapters, lauw-ver. This was considered necessary whenever we used 
a technique that we judge superior but that is not the one most typically
used by other practitioners in the field of testing; or when a certain 
technique is described only in sources that a-re not readily available 
in the developing countries. Such discursions from the culture-tied 
aspects of testing will be found mainly in the Chapter 3 and Chapter 7 
discussions. 
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PART 

I
 
BASIC 

ISSUES 



CHAPTER 

1 
THE IMPORTANCE 

OF 
"CULTURAL" FACTORS 

IN TESTING 

Most of the topics discussed in this handbook are addressed to 
the methodological questions of how tests can be adapted for use in a 
developing country. For it has been in the design of suitable testing 
procedures that the AID/AIR research has made the most significant 
advances, and can offer the most useful suggestions. Principles, 
techniques, and practical applications all are discussed in detail. 

Yet, the how issue is only one of the questions that arises when 
a new test development project is being considered. Even more 
fundamental is whether the testing that is to be done actually calls 
for especially adapted procedures, and whether (if in theory it does) 
the practical gains will in fact justify the necessary investment. The 
first decision that has to be made is whether a proposed test develop­
ment project is worth doing at all. 

Part I of the handbook is addressed to these basic whether ques­
tions. Chapter 1 examines the legitimate reasons for test adaptation; 
Chapter 2, the related cost-effectiveness implications. 

SOME EXTREME VIEWS ON 
TEST ADAPTATION 

Many of the educators and personnel officers who operate 
testing programs in the developing countries hold widely divergent 
views on the merits of test adaptation. At the one extreme there are 
those who look mainly at the vast environmental differences between 
the developing countries and the highly industrialized nations, and 
conclude that any test designed for the one ipso facto cannot serve 
the other. At the other extreme there are those who attach greater 

Preceding page blank 



4 ABILITY TESTING IN DEVELOPING COUNTRIES 

importance to the fact that the skills needed in both developed and 
developing countries are exactly the same, and who fear that "simpli­
fied" tests will hamper them in producing equally high levels of skill 
in their own populations. The former would exclude practicallF all

of the classic testing procedLres from use in a developing country,

since they were clearly designed in and for the Western cultures; the
latter would oppose the use of anything else, since this would be a 
tacit acceptance of lower performance standards. 

Neither view, of course, is correct; but it may be useful to

elaborate them in the context 
of specific examples, to clarify the major
issues involved. Both of the following examples occurred during the 
course of the project. 

At a meeting of the national committee for English language
examinations, one of the members strongly objected to the continued
 
use of a single test based 
on United Kingdom specifications. This
 
test, he claimed, was 
grossly unfair because students from different
 
parts of the country who spoke different native languages had quite

different language learning problems; and the existing test did not

take these differences into account. 
 The need was for a series of 
different English tests, each designed to be fair to a certain indigenous
language structure, so that each student could sit for the one test of 
this serias that took account of the peculiarities of his own native
 
tongue. Though the test development costs would be high, exte'.ral
 
assistance almost certainly could be obtained; and he moved that such
 
assistance be sought. 

Most of the other members objected. The purpose of an Englisl.
examination, they insisted, is simply to determine whether or not the

student has mastered '.he language to an acceptable degree. His back­
ground is irrelevant to this objective, and special tests should not be

developed. The appropriate approach, these members felt, was t:)

retain the U.K. standard of what constitutes "acceptable" English,
and to continue testing English proficiency in the same way as before. 

The counter to this was that "acceptable" English has to be
defined in terms of the individual student; and that the proposed series
of tests would all reflect equivalent levels of "acceptability," while 
at the same time taking account of the country's sizable interstudent 
variation. The proposal simply a way of adapting U.K.was testing
practices to local conditions. 

The debate lasted until adjournment, with neither side budging
from its original position. 



5 "CULTURAL" FACTORS IN TESTING 

The second example is more complex, in that there was not just 
one but a wide range of possible modifications to be considered. 

The manager of the local branch of a large American firm was
 
trying to recruit trainees for advanced technical positions critical to
 
his company's operations. He asked one of the American professors
 
teaching at the local university for help; and the professor obliged by

recommending fourteen students whom he considered exceptionally
 
well-suited for these positions. Each of the students in for an
came 

interview; each was given the Lrm's standard selection test; each
 
failed the test; and each was rejected. 

In the postmortem discussions, the professor took strong excep­
tion to the selection procedure, and pointed out three specific short­
coraings in the approach that had been used. The first was that certain 
parts of the company's test included problems of a type unknown in 
the local setting and therefore not suitable for local use; theje should 
have been dropped. The second was that in the rest of the problems,
 
not even the most obvious of cultural adaptations lid been attempted.

The mathematical exercises involving dollai.s and cents, for example,
 
clearly should have been canged to the local currency that his students 
used. And the third was that evaluating the applicants' scores on the 
basis of American norms (wlich had indeed been the procedure) was 
completely absurd. Givun the huge difference : in the backgrounds of
 
American and lo'..l examinees, no single standard could possibly
 
serve as a meaningful yardstick lor both sets of scores.
 

The branch manager disagreed. The job to be performed ii
 
this country, he said, is identical in all respects to the job that the
 
company's American employees are performing in the United States. 
Exactly the same kinds of abilities and skills are required in both 
locations. And, since the company's test had been designed to measure 
precisely these kinds of skills, it is as appropriate for selection here 
as it is there. He was prepared to believe that the requisite skills 
are less highly developed here than in the United States, but this 
meant only that an unusually large number of applicants would have 
to be tested to find people qualified for the job. Changing the test or 
adjusting the norms would, he agreed, simplify his present recruiting
problems, but would result in the employment of people who subse­
quently could not make the grade, and was therefore short-sighted. 

And so the students were not employed, and the company con­
tinued testing. The number of people affected by the company's 
decision in this example was small. But exactly the same issues 
arise in many large testing programs, which are similarly debated. 
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The admission of foreign students to American universities is another,
perhaps more familiar ilustration. Should one argue that the foreign
student will be expected to perform at the same level as his American 
classmates, and therefore use the university's standard admission
 
procedures? Or should one 
consider the differences in the backgrounds
of the foreign applicants, and try ":o make suitable adaptations'? And 
if one does decide to adapt the test, how much adaptation is needea?
 
Which aspects of the testing process 
are most affected by intercultural 
variations? 

In considering these issues, it is convenient to divide the testing
process into its three major components, and to examine their separate
(and quite different) implications. These components II the testare
rationale, 2) the specific test content, and 3) the testing mechanics. 
Each is discussed at a semitechnical level here and elaborated in
 
greater technical detail in the later chapters.
 

THE TEST RATIONALE 

When one develops a tf 3t foi a specified purpose, he obviously
does not pick the test problems at random, but trie. to select those
 
that he thinks will be particularly effective. He constructs the test
 
exercises ,o that they will have a 
certain iogical relationship to the
real-life skill that the tezt is to measure. And this logical relationship
is called the test rationale. 

if he wants to select trainees for a car~nentry course, for example,
he begins by analyzing the job of a carpenter to find out which types
oi skills might make certain individuals more proficient than others. 
lie might conclude that certain skilled muscle movements are espe­
cially important; so, he would design a test that duplicats these
 
movements as closely as possible, and he would 
measure individual
 
differences 
in this skill as one past of the selection procedure. The
relationship between the muscle movements programme,' inio the 
test and the muscle movements involved in the job wou':l constitute 
Lhe underlying test rationale. 

If the test turns out to be effective, the test constructor can 
reasonably conclude that the rationale was indeed sound-that the 
logical relationship he posited really is valid. He assumes, even
though he may not be able to prove it, that the rationale explains why
the test was effective. In the above example, he would say that the 
test is a good selection device because it measures the muscle move­
ments that skilled carpentry requires. And he would not hesitate to 
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try the same test again for other jobs that seem to require similar 
kinds of physical manipulations. 

Thus, the "standard" American or European tests for a given 
purpose have not only a statistical pedigree but also a rational explana­
tion. The first question that must be asked from the point of view of 

test adaptation is whether these rationales are equally sound in a de­
veloping country. For, if they are not-i.e., if using a certain type of 

test cannot be justified on rational grounds-it would clearly be waste­
ful to examine the appropriateness of its content or other specific 
details. The need would be not for adaptation but for an entirely 
different approach. 

On this point, the AD/AIR findings are reasonably conclusive. 
Most of the standard test rationales are equally valid in a develompig 
country. Each of the I-D tests is based on a standard test ratiolale, 
and each is effective for the specific applications for which this 
rationale is intended. Though many of the physical characteristics of 

the standard tests had to be changed to fit local conditions, the under­

lying rationales remained the same. If a test of ability A wa,i known 
to predict success in curriculum X in the United States, an appropriately 
adapted test of ability A would coasistently provide comparable results 

for curriculum X in an entirely different cultural setting. 

This finding has important implications for the testing specialist, 
in that it permits him to apply the vast literature of testing to his 
work, irrespective of the cultural setting. By beginning with what is 
already known, as elaborated in Chapter 3, he can often effect a sub­
stantial saving. The wheel does not have to be reinvented. 

For the administrator or funder of test development programs, 
there are similar implications. In accordance with this general 
finding, he can appropriately use the degree to which a proposed 
project builds on established test rationales as one criterion for 
evaluation. Projects that would pioneer new rationales before checking 
the validity of standard approaches generally should not be undertaken. 

In the early days of crosscultural testing, especially in tropical 
Africa, much research was based on tests of unproved merit which 
were used mainly because they were easy to administer to naive 
examinees. And this is perhaps the main reason that this substantial 
effort had so few tangible results. Beginning with excellent rationales 
and then trying to solve the difficulties in applying them is likely to 
be much more productive. 
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Similarly, lcw priority should be assirned to a project thatwould analyze a standard job or curriculum to determine the specific
abilities that it requires in a particular country. If the component
skills have already been identified in studies elsewhere, any localdifferences that may be found by repeating these studies will probably
not justify the time and effort required.* The standard findings
should be applied, at least for the first set of trial testing procedures. 

Exceptions to the universal applicability of the established testrationales occur rarely. But the errors that can result from the useof an inappropriaie rationale are so sizable that the logic of each

proposed rationale should nevertheless be double-checked before it

is used, to ensure its suitability in the local situation.
 

The use of achie 3ment in earlier school courses as a predictorof performance in more advanced courses is in point.one case In the
educational systems of most developing countries, the most crucialselection decisions are made at the transition from primary to

secondary 
 school, which is the make-or-break hurdle for most of the
country's youngsters. 
 And, typically, language and arithmetic achieve­
ment tests are used as the major indexes for these admission decisions. 
Is this an effective procedure? 

Looking at the results of American testing experiences, one
finds that predictors of scholastic 
success better than achievement
 
tests have not yet been discovered. For most applications, the use
of achievement measures is one of th.c< indicated selection procedures.
But a second look will show also thai this experience has been basedlargely on the testing of high school students for colleg admission,
since selection for econdary schools is not important in the American 
system. And so, before investing in these types of tests, it is neces­
sary to ask whethr the rationale for using achievement tests, however
thoroughly validated for university admission in the United States, is
logically generalizable 
to secondary school admission in a developing
 
county.
 

The rationah- for achievement tests as scholastic predictors
is based on three major assumptions. The test constructor reasons
 
that­

*One type of difference that does arise is in skill requirements 
that need not be tested with American applicants (e.g., being able tocommunicate in English), but do have to be checked for certain jobsin other countries. Such skills can usually be identified without 
special studies, however. 
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he educational experiences that the applicants were pro­

vided by their past schooling have been approximately the same; 

relative achievement,2. if the differences in the applicants' 
were the result of certain differen­given these equivalent experiences, 

in their individual abilities and characteristics;ces 

and 

for which they are applying will3. if the advanced courses 

require the same abilities and characteristics; 

then the applicants should continue to achieve at different levels, just 

Having through diese assumptions established a link between as before. 
can logicallytheir past performance and their future potential, ke 


select the highest achievers for admission to the advanced courses.
 

The second and third assumptions are as reasonable in a develop­

as in the United States. But the first assumption is not.ing country 
are in the qualityFor as neterogeneous as the American high schools 

in fact, been the major concern in
of their instruction-and this has, 

U.S. 	admission procedures-the primary schools of the developing
 
still. In many countries,
countries are much more heterogeneous 


the use of achievement tests can be expected to selc-t not the students
 

with the highest potential, but those who happened to attend the better
 

Many of the country's most talented youngstersprimary schools. 

may well be denied admission if this "standard" procedure is the one
 

adopted. 

can be found in a number of other traditionalSimilar anomalies 
It can easily be deduced,rationale. when applied in different cultures. 

for example, that the very high predictive power that can normally
 

be expected from English vocabulary tests will be greatly reduced
 

when English is the second language of the examinees; that abstract
 
"intelligence" in settingsreasoning tests will probably not measure 

cross­in which this skill is not practiced in preschool days; and that 


cultural comparisons of mental ability simply cannot be made. 1
 

Checking the applicability of the test rationale to local conditions is
 

always worthwhile.
 

Yet, even when such anomalies are discovered, the principle 

oi beginning with models of excellence should continue to be applied. 

If one of the established test rationales does not fit, there is probably 

another that can be applied. 
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Thus, having ruled out achievement tests as predictors of per­

one should consider the alter­formance at the secondary school level, 
to see if any of these arenative approaches that have proved useful, 

better suited to local conditions. In this particular instance, he will 
ain fact find two suitable rationales that, used in tandem, provide 

highly effective selection proceuLire. 

are designedThe first is the rationale for screeniig tests, which 

to eliminate unfit applicants rather than to identify those who are 

especially able. Here, the test constructor reasons that­

1. if students in a given curriculum must have acquired certain 

basic knowledge and skills in order to keel) up with the instruction, 

and 

2. if there will be little or no opportunity for remedial learning 

by students who do not possess these skills when they first enter the 

course,
 

have the necessary background -:hu.Ad bethen applicants who do not 

No matter how high their native potential may be, they will
rejected. 


result of their poor preparation.
fail as a 

be applied for secondary schoolThis rationale clearly can 
If the specific items of knowledgeselection in any developing country. 


school course requires can be identified,
and skill that the secondary 

these items can be constructed, applicants
and if a test that measures 


who have not miastcred them to a sufficient degree can and shall be
 
it is true, to be a test
rejected. Such a screeniog test will turn out, 


but it wi!l differ from the achievement tests found
of achievement; 
wanting above in two important respects. The first is that its content 

will be based not on the primary school syllabus but on the require­
considerablyments of the secondary school courses, which will narrow 

the range of skills being measured. The second is that it will be used 

not to select the top 10 percent or so of the applicants who should be 

out the bottom 30 or 40 percent to whomadmitted but to screen 

These two differences make this type of
admission must be denied. 


achievement test suitable, whereas the standard predictive version
 

was not.
 

After the applicants have been screened with this type of test, 

it is necessary next to select from those who passed the initial hurdle 

the one out of each six or seven who will be admitted. For this pur­

pose, the appropriate rationale is that of the scholastic aptitude test, 

which reasons that­
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1. if a student's achievement in a given course depends inpart
 
on the kinds of mental operations this course requires,
 

2. if there are tasks that he already knows how to perform
 
which require essentially the same operations,
 

and 

3. if he has had sufficient practice in these tasks to have reached 
a fairly stable proficiency level, 

then ",is level should be indicative of the level he will attain in per­
forming the new tasks the course will expect him to master. The 
prediction is quite simply that those who are able to perform related 
tasks better now will also perform better in the course for which they 
are being considered. (It will be noted that the earlier example of 
selecting trainees for carpentry courses used the identical rationale, 
except that it was applied to "physical" rather then "mental" opera­
tions.) 

To apply this rationale in a developing country it is necessary to 
find related tasks that the examinees already know how to perform,
which is a problem that will be discussed at length in later sections. 
For now, it suffices to say that this can usally be done; and that 
the above two..stage selection procedure has already been tried in at 
least one developing couii"ry and found highly effective. 

This one application has been described in some detail to illus­
trate the importance of analyzing the rest rationale in project evalua­
tion. It is not expected that the administrator will himself carry out 
this analysis in the depth necessary for meaningful conclusions; but 
he should require that it be done by the specialists who prepare the 
project proposal. Specifically, he should ask for the following. 

1. A written statement of the rationale that will be followed in 
developing the proposed testing procedures; 

2. A review of the prior applications of this rationale in other 
locations, and of its effectiveness relative to other approaches; and 

3. An analysis of the suitability of the assumptions made in 
this rationale iii the light of local conditions. 

This will usually provide him with a sound basis for judging the 
technical merits of the proposed undertaking; and, as a by-product 
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of the additional thinking that will have been done at the specialist
level, result in generally better proposals. 

THE SPECIFIC TEST CONTENT 

The above conclusions bear directly on the fundamental disagree­
ment noted at the beginning of this chapter, between those who look
mainly at the similarities in the job requirements and those who give
more weight to cultural variations. In almost all cases, the treatment
of the standard test rationales should follow the view of the torrier. 
The jobs are largely the same, do encompass the same kinds of skill,
and do call for the same ttytt of testing procedures. 

When these same rationales are used to generate the specific

content of the actual test exercises, however, the approach must shift
to the opl)osite point of view. 
 For the effective application of each
rationale depends very much on local conditions. The "best" applica­
tion of the identical raiionale in each of two different locations 
can
(and sometimes does) result in two quite different sets of test questions.
And, it is important to note, both sets can be equally effective in the
 
respective settings for which they w'cre developed.
 

One of the clearest illustrations of this point is afforded by the

studies that Michael Cole carried out with Kpelle adults. 2 
 Cole was
interested in the ability of "estimation," which has been used for a
variety of selection purposes and which consists of accurately judging
the dimensions or measurements of something by sight. He found
that the Kpellu scored far below American norms on all of the standard 
problems of estimation that are norrnall, used in the American culture.But, when given a locally appropriate problem-estimating how many 
cups of rice there are in a bowl-illiterate Kpelle were ten times as 
accurate as a comparison sample of U.S. adults. 

If a certain job requires this type of ability, therefore, oneMig!A find that lie can select the best of a group of American applicants
with a test based on the length of straight lines, and the best of a 
group of Kpelle applicants with a test basen on the volume of rice in 
a bowl. In both instances, the test rationale would be based on theidentical assumption-that the estimation task posed by the test is
similar to the estimation tasks involved in fhe actual job operations.
But the specific test exercises usec in the two locations would not 
be the same. 

The general principle that underlies this example follows 
directly from the basic rationale for aptitude tests described in the 
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In accordance with the three assumptions of 
preceding discussion. 

is one 1) that duplicates
this rationale, an appropriate test problem 

the applicantsto the course ox job for whichoperations important 
are being selected, 2) that the applicants are already able to perform 

at the time they are tested, 3) that the applicants have practiced 
4) that 

sufficiently to have reached stable proficiency levels, and 

that are sufficiently differentscores 
meet these specifica­results in individual applicant 

t:) permit selection. Clearly, the tasks that best 
to be 

tions for groups with totally different backgrounds are unlikely 

the same; and clearly the tasks appropriate to Group A cannot be 

or of a 'lesser standard"
considered to be intrinsically "inferior" 


to Group B. Adaptation of the test content
 
than those appropriate 
need not at all reduce the accuracy of selection that has traditionally 

given test rationale.been associated with a 

given task actually meets the above specifications-Whether a 
an effective predictor-is

whether estimating bowls of rice is in fact 

Until the test is actually tried, it is seldom
 

am empirical question. 
it may be thatIn the estimation example,wise to prejudge the results. 

estimation in­
estimating vulu ,ieis tot) different from the kinds of 

meet the first of the requirements fcr an 
volved in the actual job to 

Or it may be that the fourth requirement would 
effective predictor. 

so highly practiced in the Kpelle culture 
not be met because this skill is 

, 
score. In the absence of actual earn 
way of telling. But it does follow that ricethat all applicants would the sam 

tryout data, there is no 
any other novel exercises should not be dismissed out 

problems or 
the rationale is sound-just because they do not 

of hand-so long as 


conform to the "standard" exercises used in the American culture.
 

And that is the first crucial point to be made about specific test 

adaptations. 

or qualification.The s e.:nd point is an imporlant corollary 
one should be quite sure 

Before embarking on .n adaptation project, 

are sufficiently


that the backgrounds of the local applicants really 
test items. The backgrounds of Kpelle

different to require diffeent 
to 

applicants apparently are, at least when estimation exercises are 

not be taken for granted.shown, it couldbe used. But, until this was 

The AID/AIR findings suggest that primary school students 

usually do require tests substantially different from the traditional 

versions. But at progressively higher educational levels, the differ­

at the university level, some (but 
ences are progressively smaller; 

safely be used without modification. Uniess 
not all) standard tests can 

the need for adaptation is self-evident, the administrator should ask 
He 

for data showing that the standard versions cannot be applied. 
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should understand, in accordance with the above principle, that adapta­tion will not necessarily degrade a test, and, in accordance with thiscorollary, that it will not necessarily improve a test, either. 

The third point concerns the amount of background researchthat must be done to pinpoint the kinds of adaptations required. It isclear on the one hand that some research or experimentation is almostalways essential. Without some studies of the type that Cole carriedout in the Kpelle example, an effective estimation test probably couldnot be construcced. But it is also true that background research is oneof the most costly steps in test construction, and the one that resultsin the longest delays before a test ready for use finally is completed.From the administrator's point of view, doing too much research isin many ways even more debilitating than not doing enough. 

The two general guidelines for background research that wereadopted for purposes of the AID/AIR project proved serviceable, andare recommended for other applied test development programs.first was to do only such preliminary research 
The 

ass)ecific content material for the test 
would produce

exercises that were to be written.The underlying dynamics of human behavior, however fascinating,would not be explored. The second was that as soon as there weresufficient test exercises to match the level of accuracy that similartests provide in the United States, the prep',ratory research would
stop. Further refinements would be left 
to the later follow-up studies,and the more basic research effort would be shifted to other tests. 

The development of the I-D Verbal Analogies Test in Nigeria
illustrates this approach. 
 The objective wasaptitude test based a 
to design a scholastic on skill of "verbal reasoring" or "concept forma­tion." Each item was to contain an underlying concept or relationshipthat the examinee would have to discover, much as he has to be ableto see relationships in the materials he studies in school. 
 Thus, in
 

an item such as
 

coconut ar.d climb 

cassava and ? 

() eat 

cook 

dig 

() earth 

the concept of how one goes about getting this object would be therelationship to be discovered. 
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There were two major technical problems in writing suitable 
test exercises of this general type. One was to identify a sufficient 
number of concepts that were at the right level of difficulty for twelve­
year-old Nigerian students. In a skill such as concept formation, 
there probably are wide intercultural variations. The other was to 
ensure that the test did measure individual differences in concept 
formation, and not in the students' relative command of the English 
vocabulary that solving these problems requires. Knowledge of a 
second language learned mainly in school would surely be influenced 
by the irrelevant differences in the quality of the primary schools that 
were noted in the earlier discussion of achievement tests as predictors. 

With respect to the first of these problems, it was decided not 
to invest in elaborate preparatory research. A study of the develop­
ment of concepts in Lhe Nigerian culture would have been interesting, 
but was not necessary to the design of the test. Siniply writing down 
concepts that came to mind as potentially al)propriate, and then trying 
them out was far more expedent; and this is the approach that was 
adopted. 

The second problem, however, presented additional complications. 
For there is no easy way of looking at the results of this type of test, 
and determining the extent to which vocabulary affected the scores. 
And so it was decided to invcst in the development of an empirical 
list of the English words that virtually all students know, to use as 
source material in writing these and cther verbal test items. 

The procedure was to collect a sample of English themes from 
primary schools in different geographic locations, and to tabulate how 
many students used various words at least once in their papers. 3 

At first, all of the words used were tabulated, and for a few dozen 
themes an accurate count was obtained. But after that point, a short­
cut approach was applied. Whenever it became clear that a certain 
word was either so freq'iently used as to be sure to be near the head 
of the list, or so infrequent that it could not possibly catch up with 
the leaders, it was not counted in the subsequent tabulation. And 
when the tally reached the point at which a few hundred words far 
outstripped ail the others, the study was stopped. The specific informa­
tion that was needed to write forty test exercises had been assembled. 

Had this been a study of the use of English in Nigeria, the pro­
cedure used would have had to be considered seriously deficient. It 
ignored much of the data, and only partially analyzed most of the 
rest. It did not establi.h the relative frequencies of the more common 
words at all precisely. It did not even consider the many additional 
words that might be in the passive vocr ulary of the Nigerian student. 
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Its contribution to the professional literature on English usage was 
virtually nil. 

In the development of a similar test in Thailand, moreover,was decided not to repeat it 
ever. this fragmentary research procedure,for in Thailand the second-language problem does not exist. * Anappropriate verbal analogy test in this country can and should bewritten in Thai. Accordingly, the Thai version was developed by trial

and error, with no background research whatsoever. 

Despite all oi these apparent shortcomings, however, thisapproach did lroduce operational tests fairly quickly; and these testsdid turn out to be highly effective predictors. And this should be theoverriding concern of the test constructor working against time to
meet urgent operati,:;al needs in a developing country. 
 For, althoughbasic research surely is vitally important, it is more appropriatelycarried out in contexts other than that .f an applied test development 
effort. 

The spatial and perceptual tests described in later chapterswill afford additional illustrations. For tile developmental procedure
used for these types of tests might well be described as trouble­shooting rather than as research. Each experimental study was ad­dressed specifically and wholly to the perceptual difficulties that tileexaminees were having in coping with the particular set )f test exer­cises then being adapted. In addition, each was addres,.ed solely toa practical solution of these difficulties, not to an explication of the
 
principles 
or dynamics involved. 

This ultrapragmatic approach is understandably distasteful to
most prop)erl,' schooled researchers. And herein lies the major
implication for the administrator evaluating the project design. 
 Often
it will have to be he who must ask whether a study suggested is really
really necessary to tile job to be done. Differentiating the necessaryfrom the "instructive" is a third important consideration in planning
the developmental procedure. 

*In theory, the native languages of the Nigerian students couldalso have been used for this type of test. But because there areseveral hundred distinct languages in Nigeria, this was an impracticalapproach. English is the official language anc the lingua franca
throughout the country. 

http:addres,.ed
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A fourth and final point is that effctively adlapted testing pro­
cedures may in and of themselves not be enough to ensure the success 
of the students or trainees being selected. The course may have to 
be similarly adapted. Even though the test may be highly effective in 
selecting the most able of the applicant group, these very able individ­
uals may nevertheless not be ready to profit from the standard course 
of instruction. The more the test content has had to be adapted, in 
fact, the less ready they are iLkely to be. 

This difference between ability and readinss is shown perhaps 
most clearly in the case of the I-D Mechanical Information Test, 
which was one of the most successful of the AID/AIR test adaptations. 
It was developed as a means of selecting applicants for technical 
training institutions in W st African countries. And the problem of 
test adaptation, of cours , was to measure mechanical aptitude in 
individuals who had little prior experience with modern mechanical 
devices. 

The adaptation process began, as always, with a standard test
 
rationale. It was assumed that­

1. if certain mechanical and scientific phenomena are readily 
observable in each applicant's everyday surrotmdings, 

2. if certain of the applicants have learned more than others 
from the incidental learning opportunities that these phenomena pro­
vide,
 

and 

3. if the reason for this unequal learning lies in the applicants' 
unequal interests and inclinations, 

then a test of f'miliarity with these phenomena should identify the 
applicants who are most inclined toward technical careers. The task 
was to find technical phenomena that are readily observable in rural 
Africa, since the gadgets used in the American applications of this 
rationale obvio, sly would not do. 

Finding and validating an adequate number of suitable test items 
took nearly a year. 4 But the resulting test was htghly effective for 
a wide variety of applications in Africa and, with some further modi­
fications, in other parts of the developing world. Its validity in select­
ing technical trainees was consistently as high or higher than that 
being attained by the standard version in the United States, as will be 
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seen from the data presented in later chapters. The test clearly 
accomplished its mission of picking out the best of those who apply. 

How the best of the African applicants, as identified by this test, 
compare in ability with the best of the American applicants, as identi­
fied by the standard test, cannot readily be determined. They might 
be the same, or poorer, or better with respect to potential. But it 
was clear that the best African applicants were considerably less 
ready than the best of the American trainees. For while an African 
who can answer a test question about an oil lamp may show as much 
basic aptitude as an American who can answer a question about an 
electric light, he will operate under a considerable handicap when he 
enters a course in which electricity is the topic of instruction. An 
individual who has not the background to answer questions about 
electricity (or gears or pulleys) when they appear on a test paper
will have similar difficulties when he encounters them in a textbook 
or lecture. 

Put another way, the content of the standard mechanical test is 
much closer to the content of the curriculum than is the content of 
the adapted version. And the very fact that the I-D tests had to move 
further away from the actual curriculum to be equally effective shows 
that the African examinee is 'ess well prepared for the course than an 
American youngster of equivalent ability and potential. Selecting 
him with a test appropr!ate to his background and then subjecting him 
to an imported curriculum geared to the background of Americans 
does not make sense. And yet this is frequently done. 

The implication is that the administrator evaluating a testing 
proposal should also consider the suitability of the ccurse for which 
the test is to be used. If the plan is to use an imported curriculum 
with standard instructional materials at the established rate of speed, 
the development of culturally appropriate ability tests may well be 
a waste of time. 

I. summary, then, four major points have been made about speci­
fic test adaptations. The first was that changes of content do not 
cheapen or degrade a standard test, and do not imply that less able 
applicants will be selected. Often, adapting a test is the only way of 
identifying people as able as those selected in other countries with 
the traditional versions. The second was that although adaptation is 
normally required in a developing country, there can be exceptions; 
and the need for adaptation should be verified before the project 
proceeds. The third was that elaborate background research is seldom 
aecessary to produce effective tests and should not be programmed 
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immediate need fo.. operational testing procedures.
when there is an 

And the fourth was that training failures can as easily result from 

as dci!cLencies in testing, and that a project
deficiencies in the course 

which would cure only the ills of the tests may therefore not yield 

the improvements desired. 

THE TESTING MECHANICS 

In the early planning of the AID/AlR research, an important 

made about the mechanics of the tests to be developed.
decision was 
The objective would be to develop tests that could be administered to
 

background in
 
large groups of applicants by people with little or no 


more than a few pennies each; and that were
 
testing; that cost no 

iave 
suited to rapid scoring by hand or machine. Tests that would 


use apparatus, or that
 
to be administered individually, that would 


rejected as too costly for
 
would require professional testers were 


use in most developing countries.
 

This decision led to the intensive studies of the mechanics of 

early months of the research. For it was 
testing that dominated th. 

found that taking a test is a highly skilled procedure that an 
soon 

examinee unaccustomed to objective testing cannot possibly master
 

However adequate
the basis of the instructions typically provided.on or 

the standard test forms might be for the test-wise American 

European youngster, they posed an impossible challenge for examinees 
Not infrequently, the 

who had not had this highly specialized training. 

had to learn to comply with the


that the examinees 

mechanics of the test exceeded in number and difficulty the operations 

to measure. 

skilled operations 

involved in the specific skill the test was 

Accrrdingly, it was necessary to change the format of the test
 

paper, the manner in which instructions are given, the protocol for
 
for enforcing


demonstration and practice sessions, the procedures 

time limits, and other special conventions; nearly all aspects of modern 

The exact nature of these 
test practice had to be reengineered. 


and the;'efnre need
 
changes will be described in Chapters 4 and 5, 


not be elaborated further in this discussion. For the p:esent purpose,
 
at least at the primary

it suffices to note that all this had to be done, 
did the crite­the resulting tests meet 

school level, and that when done, 

ria of economy and efficiency that had been established at the beginning 

of the research. 

One implication of these findings relates directly to the earlier 

suggestion that the adequacy of standard test exercises should be 
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checked before extensive adaptation studies are undertaken. To find 
out whether certain content material is suitable in the local situation,
it clearly is necessary first to ensure that the mechanics used inpresenting it are not themselves the source of the difficulties that 
may be noted when it is tried. Otherwise, entirely suitable material 
may be ruled out because of trivial mechanical malfunctions. Casting
the standard exercises into the format recommended in Chapter 5,
and then evaluating their suitability will provide a much sharperguide to tile need for content revisions. Even when tile examinees 
are reasonably sophisticated, the administrator should require such 
editing of tile mechanics as a prerequisite to content evaluation. 

A second implication is that proposals for the development ofapparatus tests or individuaily adminisiered procedures should gener­
ally be rejected. Except for a few high-risk applications (such as theselection of airline pilots or the certification of physicians, for exam­
ple), the cumbersomeness and expense of such tests should be avoided.It is almost always possible to devise a mass-administered test oftile same ability, using pencil and paper alone. 

RECONCILING THE VIEWS ON
 
TEST ADAPTATION
 

With this general background, it may be useful to reexamine 
the two examples that began this discussion. If the above criteria
had been applied in these instances, what would have been the adminis­
trator's decision? 

In the case of the English proficiency test, analysis would have
shown that this issue was not really a testing problem. For the ration­
ale of a proficiency test is that­

1, if a given skill has been defined as consisting of certain
specific items of knowledge and of certain specified skilled operations, 

2. if a test is constructed that measures an adequate sample
of this knowledge and these operations, 

and 

3. if the students do not know in advance which items will be 
included in the sample actually measured, 

then the test will provide an accurate estimate of the degree to which 
mastery of the total set of component items has been achieved. The 
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task of the test constructor is simply to select an adequate sample 
of the specific items of skill that the people who developed the curricu­
lum decided to include in the course as appropriate teaching objectives. 
In this straightforward sampling procedure, issues of culture or 
background do not arise. 

The development of different proficiecy tests for different 
parts of a country, therefore, is not a methodological test adaptition. 
What it would in fact do would be to establish a different teachirg 
objective for each diffei'ent geographic location. Asking the educational 
system to define and teach a set of different "Englishes" throughout 
the country can hardly be considered an effective solution to the 
problem of inter'student variation. 

The indicated solution-if the problem is indeed serious enough 
to warrant remedial action-is to use different curricula and instruc­
tional methods as apprk.priate for these different language groups, 
and thereby enable theni all to attain the established teaching objective. 
A proposal for changing either the test or the objective on the grounds 
of background differences alone should be rejected. 

Yet, it should alo be noted that under somewhat different cir­
cumstances ,be objections to the traditional test that were raised in 
this example would be well founded. Were this same test being used 
as an ability test to select students for advanced education, the differ?­
ences in their respective backgrounds would be vitally important. 
For now th,. applicable rationale would be that of the aptitude test, 
which does assume that the observed differences in achievement are 
the result of the applicants' individual learning skills rather than 
other factors. And the extraneous differences in their linguistic 
backgrounds might therefore rile out the use of this test, as did the 
differences in quality of prior instruction in the earlier discussion 
of secondary school selection procedures. 

Thus, the reconciliation of the extreme views expressed in this 
situation depends entirely on the intended test application. If the 
purpose is simply to assess each student's present status with respect 
to the knowledge and skills the test actually measures, differences 
in background should not be considered. If th. intent is to use these 
assessments to infer something about the respective abilities of the 
higher and lower achievers, and to generalize this to their future 
learning potential, their backgrounds somehow must be equated. 
Neither view is always right or always wrong, as is usually the case 
when extreme positions are being debated. 
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In the case of the American firm's employment practices, there 
was again some justification for both posizions. The manager's focus 
on the equivalence of the job requirements at any and all locations was 
sound, but should have been directed at the test rationale rather than 
the individual test questions. He should have insisted that the same 
types of skills be evaluated in this country as had been found to be 
predictive in the United States, but should have realized as well that 
appropriate content modifications would not necessarily reduce the 
test's accuracy of prediction. An adapted form might well have 
been even more accurate in this country than the standard version is 
in the United States. 

The professor's basic thesis, therefore, was sound. But his 
specific suggestions were somewhat misguided. The exercises that 
were not familiar to the examinees should not have been dropped 
entirely; rather, they should have been replaced with alternative 
measures of the same type of skill. And such "obvious" annrnalies as 
the use of dollars and cents should not be corrected unless ani until 
their inappropriateness has been demonstr:,ted in empirical studies. 
Cosmetic changes of this general type usually have little effect, and 
mzy actually be harmful when there is an underlying skill-in this 
instance, working with decimals-that is more or less universal. 

The mechanics of the test should have received special attention 
along the lines suggested above. And the need for adaptations of the 
standard training course for this job should also have been considered. 
All of the above suggestions, in fact, should have been applied in this 
situation, which encompasses in miniature the full range of testing
problems encountered in a developing country. 

This, at least, is the indicated approach from the technical 
point cf view. A proposal for adapting the company's test in this 
manner would pass technical muster, But whether the gains would 
justify the fairly sizable costs inherent in the indicated procedure is 
a separate issue that the administrator must also examine. And this 
is the issue to be considered in the following chapter. 

A SUMMARY CHECKLIST OF
 
TECHNICAL CONSIDERATIONS
 

The preceding discussion suggested eight major questions that 
the administrator should ask when evaluating a test adaptation pro­
posal. These are summarized below in a somewhat different order, 
to reflect the sequence in which they normally would be considered: 
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1. What is the rationale for using the proposed test for this 

particular testing problem? 

2. Has this rati,.l le been effective in meeting similar needs 

in other locations? Are there alternative rationales that have been 

found to be even better? 

in this rationale
3. Are the specific assumptions that are inherent 

consistent with local conditions? 

4. Have the test items that are traditionally used in applications 

of this rationale actually been tried in this country to verify that they 

are deficient? 

5. 	 Is it certain that the deficiencies noted in the traditional 

rather than to the testing
items are attributabie to the test content 


mechanics?
 

6. 	 Will all of the background studies being proposed contribute 

of the new exercises to be prepared?directly to the content 	 Are 
be deferi ed?

there any nonessential aspects of this research that can 

Will the resulting test meet the practical constraints on costs,
7. 

Are there alternative formats that are 
examiners, and logistics? 

more economical or efficient?
 

are being selected
8. 	 Is the curriculum for which the examinees 

local conditions to make superior selection
sufficiently attuned to 

practices truly worthwhile?
 

to many of these questions, it may have been noted, do
The answers 

not depend on "cultural" issues at all, if this term is used narrowly
 

to refer only to a people's habits, skills, and traditions. Differences
 

systems, for example, are seldom

in the development of educational 

attributable t) cultural variations among the countries being compared. 

But this is the term that has generally ben used in the context of 
sense 

test adaptation, and it will continue to be u.',d in this very broad 


throughout the handbook to refer to all of the sp-cial needs of the
 

developing countries.
 

NOTES 

see P. A. Schwarz,1. 	 For a fuller discussion of these points, 
in R. L. Thorn­

"Prediction Instruments for Educational Outcomes," 


dike, Educational Measurement (Washington, D.C.: American Council
 

on Education, 1971).
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2. Michael Cole, "The Puzzle of Primitive People," Psychology 
Today (March, 1968), 48-49. 

3. We are grateful to Barry Eisenberg of the Peace Corps for
collecting these themes, and to Joan Kontos for designing and super­
vising the tabulation procedure. 

4. Much of this work was done by Professor Frank Scott of 
Western Michigan University as part of his doctoral dissertation. 



CHAPTER
 

2 
TESTING REFORM 

AS AN 

INVESTMENT 

Having determined that a proposed test development program is 

sound from a technical point of view, the administrator next must try 

to assess its priority relative to the many other projects that usually 

arc pending. For in most developing countries, it is impossible to 

fund and staff more than a small fraction of the programs that clearly 

and that clearly are "urgent": and the administrator hasare "souid" 

in effect to decide which of tile programs that cannot possibly wait
 

shall be put off still further. The relative payoff of the proposed in­

vestment is a second crucial consideration.
 

Computing the benefits of a program in terms of its overall 
has proved to be a most diffi­contributions to "nationa! development' 

cult proposition. Even for apparently straightforward economic invest­

ments, no one has yet been able to do this precisely. In such a field 

as testing it is hopelessly unrealistic. 1 How much a test development 

program would contribute relative to, say, an expansion of the facilities 

for teacher training simply cannot be rech Led to numbers. Yet, the 
as much data on theadministrator can and should be provided with 

costs as can be assembled.anticipated payoffs and the projected 
tile costs will be high or when external aid will beEspecially when 

required, such information is essential to what often becomes a niost 

difficult tradeoff decision. 

This chapter describes the types of cost-effectiveness data that 

can be assembled when the aim of the proposed project is limited to
 

the improvement of the actual testing procedures. For the present,
 
it will be assumed that the facilities and institutional infrastructure
 

necessary to implement the program already exist, and that the 

trained personnel the project requires are already on hand. Whether 

to invest money and time in the development of new and hopefully better 

25 
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methods will be the only consideration. Then, Chapter 8 will extend 
the discussion to the more typical situation in which the necessary 
capabilities and institutions also must be created. 

THE PAYOFF POTENTIAL 

The net payoff of a change in the present testing procedure 
depends on three major factors. Oil the positive side, there are 1) 

the improvements that will result in the accuracy of tile decisions 

that are being made on the basis of the candidates' scores, and 2) 

the reductions of the present logistic difficulties of testing that will 

be effected. Oil the negative side, there are 3) the new problems that 

will arise as a result of change in the established procedure. Gener­

ally, all three factors should be considered. 

Imiprovemnents in the Accuracy of
 
Test-Based I)ecisions
 

After the new tests have been developed, the gains in accuracy 

that they provide can be rmeasured fairly precisely. * But when their 

development is still at the stage of a pending proposal, their eventual 

accuracy obviously cannot be determined: only circumstantial evidence 

can be assembled. 

Such circumstantial evidence catn be collected at three levels of 

effort, in accordance with the nature of the problem .uld the magnitude 

of the proposed investment. At the simplest level, the data are limited 
to the seriousness of the operational problems that have arisen because 

of inadequate testing procedures. If the present situation is intolerable, 
or if the proposed invest meat is modest, estimates of the exact magni­

tude of the improvement likely to be achieved may not Ibe required. 

If the situation is less critical or if the investment is substantially 
higher, some quantification of the expected gains should be attempted. 

*An important limitation :n the accuracy of such after-the-fact 
measures is that the criteria for assessing an examinee's later per­

formance in school or on the job are generally deficient. None Of the 

criteria typically used-grades, ratings, production records, etc.­

provides an cntirely satisfactory, index of the quaiity of performance. 

The developmnt of more adequate criteria continues to be the single 

most important need of educational and occupational testing. 
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At the intermediate level of effort, the accuracy of the present proce­
dures is computed and compared with the results typically obtained in 
other countries. The assumption is that similar results will be ob­
tained here once suitable tests have been constructed. At the highest 
level, this assumption is put to the test by carrying out an actual pilot 
study, using tests similar to those to be constructed. But this can be 
done only, of course, when reasonably suitable tests are available for 
experimentation. 

To illustrate these approaches, examples will be cited from 
studies of vocational selection tests ad of secondary school admission 
procedures, which were the two applications most fully discussed 
from the technical point of view in the preceding chapter. Again, each 
example is an event that was actually observed during the course of 
the study. 

Accuracy of Vocational Selection Tests 

It seems appropriate to begin with vocat'onal selection because 
this is how the All),, AIR project ite:f tegan. 

A senior official of the International Cooperation Administration 
(tile predecessor of AID) made an inspection tour of the technical 
training institutes in Sub-Saharan Africa that the U.S. government was 
supporting. He found that in terms of facilities and equipment and 
teaching staff these were all first-class institutions, but that their 
output generally was appalling The numbers of trainees enrolled 
were far below the capacities for which these institutions had been 
designed: and the proficiency of even these few trainees was lower 
than had been expected. The cent,'al program objective was not being 
achieved. 

The specialists he consulted attributed much ef the blame to the 
lack of selection methods appro)riate to the African culture. Suitable 
tests, they felt sure, would do much to resolve the difficulties that he 
had noted. But they pointed out also that the development of tests for 
another culture was a highly risky proposition. and that an investment 
in testing might well result in io tangible returns. 

StiP, the magnitude of the U.S. ii . :7tment in technical training 
was so very much higher than the costs of the testing project suggested 
that he decided this was a risk worth taking. Any measurable improve­
ment, translated into U.S. training dollars, would represent a handsome 

2
return. 
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Thus, in the case :f the initial AM/AIR project, it was the first 
o' tile above approaches th.t was applied. The judgment of high payoff 
potential was based not on ai1 estimate of the degree to which the accu­
tacy of selection would be upgraded, but on an assessment of the value 
of each increment in accuracy that might be v hieved, which was in 
this instance the overriding consideration. And this criterion is gener­
ally adequate when the present methods entail losses that the adminis­
trator cannot afford to ignore. 

When tile magnitude of the losses is less compelling, an estimate 
of the probable gain is usually necessary for an adequate project ap­
praisal. This was the case in the AIR survey of testing needs in Malawi, 
which (though directed at institution-building rather than at reform of 
any one testing procedure) affords a convenient example of both the 
second and third of the above approaches. 

One of the specific lest applications examined during a first
 
and highly preliminary survey was the selection program of the
 
Malawi Polytechnic, which is the country's premier vocational and
 
technical training institution. Special attention was given to the Basic
 
Tcchnology Course because it was at this junior level that the most
 
serious problems had been reported.
 

The records showed that the present class of 60 trainees had 
been selected from a grc;up of 1,350 applicants by a three-stage selec­
tion procedure. Thc first had bcen to obtain ratings on their charac­
ter, scholastic ability, and attendance from the primary schools that 
they had attended, and to eliminate all apl)licants who had less than 
straight-A ratings on these three characteristics. This left 200 of 
the original applicant group. The second stage had been to submit 
the application forms of these 200 to a central review panel, which 
selected the 120 who seenied best on paper. And the thid had beer. 
to give this further reduced group English and arithmetic tests, and 
to have each applicant interviewed by an experienced instructor as 
the final admission hurdle. 

Yet, despite this methodical procedure fully a third of the 
entrants had been found to be unsatisfactory even before the first 
term was completed. Five had been dismissed, six had been placed 
on probation, and nine others were beinl, given one last chance before 
formal action was taken. 

In view of the very favorable selection ratio (22 applicants per 
trainee admitted), and in light of the much better results that had 
been consistently obtained in West African with 6Amilar groups, it was 
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was indeed deficient. And it
concluded that the selection procedure 

seemed safe to predict that the introduction of suitable aptitude tests 

would lead to substantial improvements at or about the level of the 

West Africa findings. 

Given the limited objective Ut the preliminary survey-to deter­
to warrant a 

mine whether the situation was sufficiently promising 

ex­

feasibility study in depth-this midlevel approach of drawing on 

entirely adequate basis for estimatingan 
Had the focus of the survey been limited to theperience elsewhere provided 

the payoff potential. 
it would in fact have provided an adequate

Malawi Polytechnic alone, 
new

the final decision of whether the development of 
basis for even 

or should not be undertaken. 
tests for this institution should 

of the professional and institutional
But because of the high cost 

to provide the
that would have to be carried out in Malawi

development 

,lecessary infrastructure for testing, this and the other preliminary
 

And for this a mor2 intensive feasibility check.
findings justified only 

was
the highest of the three levels of evaluation approaches

purpose, 

judged to be tile appropriate procedure.
 

the survey team administered a sct of the 
In the second study, 

class of Polytechnic trainees 
I-D vocational aptitude tests to this same 

(at this point only 49 of tile original 60 remained), and compared their 
shopwork 

scores with the grades they had been given by their class and 

found that tile test scores and grades were indeed
It wasinstructors. 

standard coefficient of correlation.
highly related, as measured by a 

Then, this purely statistical relatioiship was translated into 

First, it was assumed that the 
more meaningful operational terms. 

overall grades in class and shop were 
25 trainces who had the highest 

selection decisions, and 
generally successful and represented "good" 

that the 35 lower performers (i,;cluding the 11 dismissals) were not 

Then the statistical 
up to par and represented selection "misses." 

converted into the 
findings obtained for the I-D aptitude tests were 

numbers of selection suc,.'esses and misses that would probably have 

included in the selection procedure.
occurred ifthese tests had been 

The results showed that if the original pool of 1,350 applicants 
trainees-and

contained a sufficient number of potentially successful 

experience elsewhere suggested that it almost certainly did-use of 

in 59 "good" selection
the I-D tests would probably have resulted 


so poor a
probably not have been
decisions: the (ne "miss" would 


performer as to warrant dismissal. Or, stated a bit more precisely,
 

the results indicated that 59 of the trainees would have attained the
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level of proficiency that was presently being achieved by only the top
25. Al additional 34 would have been "good" performers. 3 

Selecting the top 25 as the yardstick for comparison was, of
 
course, 
inarbitrary decision. Tile top 20 or 30 or any other simila,'
number could have been used instead. The point was to report the 
results to tie administrator in a form such as "number of trainees 
who will attain a significantly higher proficikncy level," and thereby 
to entble hin to assess the magnitude of tile gain in terns of tile 
tangible improvements to be expected. This is the relatively high
degree of quantification that is always available from the !hird of the 
above assessment approaches. It will be described and illustrated
 
furlher in Part III of this handbook, in tile review of past I-D test
 
apl)licat ions.
 

Accuracy of Secondarv School
 
Admission Procedures
 

Each of these three assessment approaches can be applied to
 
school admissions in a mauer exactly analogous to that described
 
above for vocational selection. 
 One can look at the high cost of fail­
ures or at the accuracy that is being achieved here relative to that ob­
tained at other locations, or actually compute the magnitude of the iii­
provement likely to be elected. The vocational selection examples

illustrate the standard approaches that aie appropriate for all types

(;f test applications.
 

The followin, examples illust.-ate some of the possible variations
in tile ways in which these three methods can be applied. The first is 
an examl)le of one of the many criteria other than student performance 
that may lead an administrator to decide that tile present situation 
must be corrected. 

When the results of the secondary school admission tests were 
announced, one part of the country obtained far less than its "fair 
share" of the available places relative to its proportion of the country's
total populatioi. This happened also to be the region that had the 
pooresi quality of primary schools in tile country, and deliberate dis­crimination was charged. The tests used, it was claimed, were de­
signed to deny admission to stcdents from these disadvantaged pri­
nmary schools so as to perpetuate the dominant position of the ethnic­
political group ill power. 

The affair quickly became a major political issue, debated at 
parliament level. Action had to be taken. 
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technical grounds promised
In this situation, a proposal that on 

re­
or resolve this problem would almost certainly have 

to mitigatc 
of the high value of each unit of 

ceived immediate attention. Because 


payoff, quantificatior of the total payoff anticipated would probably not.
 

have been required.
 

Had the same type of deficiency been uncovered by the pro­

or had there not been such severe 
fessional community, however, 


a more 
precise assessment would have been 
political repercussions. 

The following three 
to justify an investment in testing.necessary 

same problem in another 
on a manifestation of theexamples. based 

illustrate the successively higher levels of quantification that 
location, 

can be attempted.
 

school in northern 
The principal of a government secondary 

that all of his entering students 
Nigeria maintained records of the scores 

on the admission examination. Aftei" a period of 
students had earned 

scores with the 
several years he systematically compared thcse 


performance.
students' subsequent academic 

He found that during their first year of secondary schooling, 
did indeedthe entrance tezts 

the students with the top scores on 

perform much better than the students who barely quaiified for
 

reiative superiority of
 
But during the second year, the

admission. the fourth year, 
these high-scoring students was greatly reduced. By 

tcsts and the indexes of their 
on the students' admissionthe scores 

apparent relationship whatsoever. 
scholastic p2rfornance had no 

entrance test scores performed as well and in many 
Students with low 

cases better than those who at the time of admission had scored much 

higher. 

not 
that the present admission procedure selected 

He concluded 
but those with the best prepara­

the students with the highest potential, 

They started out as apparently superior students simply because 
tion. 

the primary school level and therefore could 
they had learned more at 

keep ahead of those who in fact had greater ability and potential. 

Their actual abilities did not emerge unlil sufficient time had Japsed 
And he reasoned 

these differences in initial preparation.
to overcome ing measured as the 
that if tne students' actual abilities are nc" I 

-1hof the talent P.vailableschool admissiol.criterion for secondary 


in northern Nigeria is no doubt being wastt
 

earlier discussion 
This analysis is entirely consistent wit. 

tests as ictors, and is 
of the rationale for using achievement 

But ,decision the 
persuasive from a technical point of view. 
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administrator must make, such findings are not sufficient. They indi­
cate neither the magnitude of the loss nor the generalizability of the 
data throughout the region. Nor do they even demonstrate that a 
problem exists. If the students admitted were all at sufficiently high 
ability levels, differences in motivation alone would offer an alternate 
explanation for the phenomenon the principal had observed. 

Thus, more information was needed. But extending the above 
approach to a larger sample would have entailed a wait of four addi­
tional years and thus was unrealistic. It was decided instead to analyze 
the results of the preceding admission test, using a variant of the 
second of the above evaluation procedures. 

The first step was to obtain ratings from the Inspectorate of the 
Ministry of Education on the quality of the primary schools in the 
various portions of the Northern Region. This made it possible to 
identify "advantaged" and "disadvantaged" locations with respect to 
the quality of primary schooling. 

The second step was to compare the admission test scores of a 
sample of students from these advantaged and disadvantaged locations. 
When this had bcen done, it was found that the two distributions were 
almost nonoverlapping. That is, the highest scores of the disadvantaged 
set were about the same as the lowest scores of the advantaged sample. 
If students from the two groups were competing for admission to the 
same institution, the latter would inevitably be selected. 

That such large differences could result wholly or largely from 
differences in student potential seemed highly unlikely, on the basis 
of experience in the United States and other countries. To the extent 
that students from the disadvantaged areas were being denied admis­
sion to the secondary schools, talent surely was being wasted. And, 
by making certain assumptions about the actual distribution of ability, 
and about its relationship with academic performance (again drawing 
on experience elsewhere), it was possible to estimate the probable 
amount of loss from the students' scores on the preceding examination. 

Hee, the comparisons with the findings in other countries were 
far nore complex than in the preceding examples. But the analysis 
did provide an immediate estimate which, however crude, was pre­
ferable to waiting for the results ol a proper follow-up study. 

Had there been no potentially suitable aptitude tests to use for 
further experimentation, moreover, the evaluation could not have pro­
ceeded beyond this midlevel assessment. These findings would have 
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had to serve as the basis for the administrator's decision. Further, 

whether they would have been adequate to prompt testing reform would 

the magnitude of the necessary investment.have depended mainly on 

But because scholastic aptitude tests validated for use in 
it was feasible to proceedNisgeria were by this time already at hand, 

to the next higher level. 

made to administer a set of I-D scholasticArrangements were 

aptitude tests to a sample of last-year primary school students in 

both advantaged and disadvantaged locations, shortly before the next 

to be given. Then, after thesecondary school admission tests were 
the scoresadministration of the admission tests had been completed, 

on these two types of tests were compared. 

Comparative data were availabie for approximately 500 students. 

On the admission tests the differences between the adantaged and 

as large as before. But on the aptitudedisadvantaged samples were 
of the two groups were almost exactly the

tests, the average scores 

same.
 

This confirmed the earlier hypotheses about the deficiencies in
 

the existing procedures; even more importantly, it showed that apti­

tude tests relatively unaffected by variations in school quality actually 

Realistic estimates of the improvements likelycan be constructed. 

to be effccted in northern Nigeria, therefore, could now be computed.
 

In the absence of high attrition rates or strona political pressure, 

more detailed analysis was the appropriate level of justificationthis 

in improved admission procedures.
for an investment 

The purpose of these and the earlier examples has been to 

approaches to the evaluation of qualitative payoffsuggest a variety of 


potential. The important implicationu for the administrator are as
 

fellows: 

likely to be realized1. 	 Estimates of the improvements that are 

and usually should be developed.from testing reform can 

of such estimates can and should be 

scaled to the magnitude of the propesed investment, using one of three 
2. The comprehensiveness 

basic evaluation tj 11;'.naches. 

can sometimes be obtained3. Reasonably accurate estimates 


quite economicaliy by using the appropriate tests of the I-D series.
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The provision of widely applicable tests for use in such advance ap­praisals has turned out to be an important by-product of the early

African studies.
 

Improvements in Testing Logistics 

This discussion of expected procedural impiovements is beingtreated as a iopic coordinate with the above discussion of quality gainsto emphasize their importance. In most ,f the developing countries,
logistic difficulties are far serious than they aremore in the highly
industrialized nations, and warrant proportionately more careful atten­tion. Not infrequently, the procedural simplifications that .ay result
from a test development project will be regarded as a payoff equ21i to 
or greater than that provided by substantive content revisions. 

The approaches zhat may be used to evaluate thi.3 type of payoff
are similar to those already described for assessing the probable
gains in the accuracy of the decision to whit-h the test will be applied.
Again, the evaluation may be based on considerations of the severity
of the problem alone, or augmented by actual measures of the improve­
ments likely to be effected. 

The most straightforward situation is one in which logisticchanges are absolutely essential. The problem described in the
following example is not at all unusual in a developing country. 

Because of the rapid expansion of the country's primary schools,
the number of candidates for admission to secondary s.0ool would
rise from 30,000 to 70,000 within a few years. Traditionally, a set of 
essay tests had been used as the secondary school admission proce­dure. 
 But even at the present level of only 30,000 applicants, the
Examination Division was hard pressed to complete the marking of
the papers by the time the results had to be ready for use. The proj­
ected increase in papers represented a physically impossible task,
and a change to objective tests was recommended. 

Furthor quantification in this context clearly should i-.ot, and infact could not, have been attempted. If the situation was indeed im­
possible, change could not be avoided. 

When the consequences of the logistic difficulties are less 
apparent, additional data may be required. The following examples,
illustrative of these kinds of less dramatic problems, were observed 
in a number of different countries. 
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thinking that the suggested procedure will not work that pilot studiesshould be undertaken. This happens most often on issues that havemore of an emotional than a factual basis, such asof composition exercises and objective tests. 4 

the relative merit 
If a large number ofeducators believe that objective tests at least as accurate as thepresent essay tests cannot be constricted, a demonstration projectmay have to be carried out as part of the evaluation procedure. 

A final point on logistic improvements is that the very processof changing the testing mechanics frequently results in improvementsof the test content as well. When a test is being closely inspected­whether it was substance or form that actually led to the study-de­ficiencies of both types are often discovered. And, inasmuch as thetest is to be reprinted in any event, all of the indicated improvementsare made. Revisions that result in changes of form or content alone 
are the exception. 

The implications for assessing a test's total payoff potential,

therefore, are two:
 

1. The assessment of logistic improvements can be carried outin much the same way as the evaluation of the benefits attributable 
to substantive revisions. 

2. Estimates of the probable payoff of testing reform shouldalways encompass both qualitative and procedural gains, irrespectiveof which happens to be the major developmental objective. 

The Negative Consequences
of Testing Reform 

When the expected benefits have been tabulated and seemimpressive, the possibility of negative side-effects should be explored.Any new problems that are created by change in the established orderwill either reduce the net value of payoff that has been projected orrequire special corrective action that will increase the projectedcost. Either way, the estimate of cost-effectiveness will be affected. 

Negative consequences follow mainly from procedural changes,since these are more visible than the esoteric content revisions.The following example was noted during one of the feasibility studies. 
The decision to be made was whether or not automatic dataprocessing, including test-scoring machines, was a sound investment 
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for this particular country. And, on the basis of an initial apprai-al, 
the advantages seemed overwhelming. The teachers who had tradi­
tionally been used as scorers clearly could not keep up with the rapidly 
mounting volume of tes,:ing, and most of the logistic problems noted 
above were already being encountered. On qualitative and procedural 
grounds . the use of machines was tLe indicated solution. 

Yet it was also discovered that the traditional method served 
another important function. Under the terms of the government's 
austerity program, the salaries of the country's teachers could not 
be increased; the extra pay they received for marking the tests was 
intended in part as a device for raising their income to a reasonable 
subsistence level. Introducing machines would lead in effect to a 
sizable cut in the salaries of the large number of teachers affected. 
Any computation of the payoff of automatic data processing that did 
not take thi, negative by-product into account would have been seriously 
misleading. 

A quite different class of consequences is the phenomenon that 
is usually called the backwash effect. WI'en the educational system 
is geared to a set of external examinations, the teachers will naturally 
tend to give the greatest emphasis to the topics that they expect the 
examinations to cover. Topics that appear frequently are taught 
intently: topics that are rarely included are taught superficially or 
not at all. 

Thus it can happen that a conversion from essay tests to objective 
questions provides vastly superior measures from a statistical point 
of view but pedagogically leads to a marked drop in the teaching of 
composition in all of the country's language classes. This may well 
be regarded as an intolerable by-pioduct that offsets all of the positive 
payoffs expected. Using a combination of objective tests and composi­
tion exercises, though much more costly, may prove on balance to be 
the better procedure.* 

,A useful compromise that was developed in one country was to 
administer both objective and essay tests, but to score and use the 
essay tests for only the "short list" of finalists who were selected 
from the much-larger pool of applicants on the basis of the objective 
tests only. This procedure was not publicized, however, to avoid 
backwash effects. 
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Nor is the impact of drastic changes in testing limited to the
teaching profession. Negative reactions 
may arise also among
students, parents, alumni, or any other group accustomed to and com­fortable with tie traditional procedure. Often, an extensive public
infurmation program, carri,2d out in advance of the change, is another 
necessary investment. 

Overall, the varieties and intensities of potentially negative out­comes can seldom be accurately predicted. Unanticipated consequences
almost always occur. But an attempt at identifying as many of theseside-effects as practicable should nevertheless be included as an
 
explicit step of the evalation procedure.
 

Quantifying the Total Payoff Potential 

Throughout this discussion of payoff potential a wide range of
payoff categories has been considered. They have spanned the effectsof testing on investments in new technical training centers, on politicalstability within the country, on wastage of potentially productive human resources, on the effectiveness of teacher improvement courses, onteacher salaries, on teaching methods, 'and on several types of publicreaction. What are the implications of this list for the quantification

of a test's total payoff potential.?
 

The first implication is that the degree of quantification that can be achieved depends not only on the sophistication of the assess­
ment method applied, but also on the basic nature of the problems

that the new test is to resolve. Such problems as 
"loss of training
investments" are inherently more quantifiable than any problem of
"adverse public reaction," no matter how much or 
how little data may be collected. The definition of the problem itself imposes a

ceiling on the degree of quantification that be expected.
can 

The second is that even for the most quantifiable of the above
payoffs, entirely adequate metrit.s of value do not exist. In theMalawi Polytechnic example, the estimate of "34 substantially moreproficient. trainees" that was obtained is as quantified a payoff as calbe provided for improvements in testing. But the actual worth ofeach proficient technician to Malawi's development is unknown; andthe benefits of improved testing relative to other investments can 
therefore not be computed. 

The third is that the various payoffs that a single test
provide cannot be combined into one 

may 
overall measure. Although it is 
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possible to impose a common denominator on the different categories 
of payoffs-such as their respective financial implications-the tortured 

assumptions that .are necessary to translate each payoff to a common 

base make such efforts u:.!realistic. And because testing reform usually 

does have two or more separate payoffs, this is another problem in 

quantifying the total potential. 

Accordingly, the procedure that seems most consistent with the 

present state of the art in payoff assessment is as follows: 

1. Identify each of the anticipated categories of payoff that is 
likely to result from the prcposed change in testing procedure; 

2. Treat each category separately in determining the appropriate 
type and degree of quantification (if any) that should be attempted; and 

3. Report the results in the form of a "profile" of payoffs, each 
of which is described qualitatively, and some of which are also reduced 
to numbers. 

The synthesis of this profile into an overall payoff assessment must 
necessarily be left to the judgment of the administrator who will d,.,cide 
on the project's implementation. 

COSTS AND COST REDUCTION 

The cost of a new testing program consists of the c[ ital invest­

ment that is necessary to develop an instrument ready for tLsi !nd 

the recurrent 2xpenses that will be incurred each time it is ,,pplied. 

The major capital costs include thi preparation of the trial tcsis; 
the conduct of one or more of the developmental sequences of tryout, 
analysis and revision; and the collection of the statistical information 
that will be needed to interpret the scores when the tests arc even­
tually given. The recurrent expenses consist of the printing, storage, 
and distribution of the various test papers: the administration of the 
tests at one or more field locations, the scoring, analysis, and re­

porting procedures: and the periodic revisions that must be made to 

change, update, or improve the tests for future administrations. And 

sometimes there are certain additional categories of expenditures, 
such as examiner training or public information programs, that also 
must be included. 

Because the discussions of these items in the standard literature 
of testing are equally applicable in a developing country, they need 
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not be reviewed in detail. 5 Rather, the focus will be on the few itemsthat are especially susceptible to distortion; and on the savings in
cost th,.t often can be effected. 

The Capital Investment 

Estimates of the developmental costs of producing a neware necessarily approximations. test
It is difficult to judge the amount ofresearch that will be required to prepare a form ready for trial, topredict the number of cycles of tryout and revision that will be neces­sary to produce the operational version, and to anticipate all of thecontingencies that will arise. Especially when the testnever is of a typebefore used in this country, or when it will have to meet stringentstatistical specifications, the risk of appreciable errors of estimate 

cannot be avoided. 

There is a second categor'y of even larger errors that canshould be avoided, however. These are the 
and 

errors that 'ise fromthe inclusion of developmental procedures which are not truly essentialand thereby inflate the budget beyond the amount that actuallybe expended. mustThe extravagance of background research that does
not contribute directly to the content 
of the test exercises, alreadydiscussed in Chapter 1, is one common example. 

A second example, perhaps even more prevalent, is the heavyinvestment in test nornis that has been made in a niumber of countries.Though it is one of the shibboleths of testing that every test shouldhave adequate "reliability, validity, and normative data" before it isput into use, there are in fact many situations in which norms aresuperfluous: ald these situations are the more numerous in a develop­
ing country.
 

Basically, the purpose of normative data is to permitinterpretation of an a reasonableindividual's test score when he is the only
being tested or when the decision tobe made about him does not 
one

de­pend on his performance relative to that of the other candidates who
are taking the test at tile same time (as would be the case, for example,if all of them could be admitted). In these situations, it is importantto know whether a score of "38 out of 50 correct" is good enough foradmission, poor enough to warrant rejection, or in-between enoughto suggest putting off a decision until more applicants have beeninvited to come in for testing. Such judgments are possible only whena large and representative sample of individuals has already beentested and has provided the norms (or distributions of typical scores)with which this particular score can be compared. 
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When there is a fixed numbei of applicants for a fixed number 

of places, however, such external yardsticks are not required. The 

score of 38 is accepted if his competitors earn 
applic;,:it with a test 

higher. Information on hisscore 

relative to the general population of nonapplicants islower scores, rejected if they 


performance 

not pertinent to the decision.
 

But 
In the developing countries situations of both types arise. 

an investment 
usually it is only the huge testing programs for which 


most of these
 
in original test development is at all realistic, anci 


are of the compet tive type for which normative data are not required.
 

The inclusion of normative studies in tile design of projects addressed 

to these situations will seriously distort tile cost-effectiveness
 
is by far the most costly of the pre­a testappraisal since norming 


data- collect ion prccedures.
parator, 

can also be introduced
Similar though less rerious distortions 

are part of 
in the design of the other data-collection activities that 

is the use of larger samples of
The most frequenttest constructio;,. 

examinees than necessary for 	the tryout of the preliminary versions.
 

more 
can often be learned by giving
Especially in the ;irst tiyout, 

examinees and asking them to 
the test individually to halt a dozen 

be learned from the full-scale 	analysis
explain their answers than can 

Even in the final reliability checks only
of a large number of scores. 

or not the test 
a modest sample is necessary 	to determine whether 

is ready to use, which is generally the only function these checks are 

,seful only when these 
to serve. Accurate reliability estimates are 


the test 'cores,
estimates will actually be used to adjust or weight 
more precise

and it is wasteful to invest in the lage sample that a 


estimate requires when such adjustments are not intended.
 

a proposed capital investment
Thus, the criterion for evaluating 

the accuracy of the estimates that have 
in testing should focus less on 


been made than on the £e_L,_ndeg of the items that have been included.
 

research and to experimental
And the cost items related to background 


tryouts should be given especially careful attention.
 

Te Recurrent Costs 

The costs of using the test once it has been developed can be 

accurately than the developmental expenses.
estimated much more 

If a step-by-step scenario is prepared of the entire process that will 

be followed from the preparation of the copy for printing to the report­

items of cost can be systematically
ing of the results, the nceessary 


listed and, being essentially logistic routines, costed fairly precisely.
 

In estimates of the recurrent costs, problems seldom arise.
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The interpretation of the completed estimate frequently does
 
raise problems, however. The evaluation of the recurreni costs is
 
generally based not 
on the absolute amount that will be required, but 
on the cost of the proposed test relative to that of the present procedure.
In many situations it is difficult or impossible to obtain an estimate
 
of the present costs that is truly comparable to the recurrent costs
 
of the proposed modification.
 

One type of difficulty is the strictly mechanical one of extracting
 
the information from the budgets and records 
on file. Usually, the
 
office responsible for the conduct of the testing program has other
 
responsibilities as well, and separate records of its expenses for each
 
different type of activity are rarely maintained. There are single­
line items for all salaries, al' travel, and all printing combined; pro­
rating these costs introduces errors of perhaps sizable proportions.
 

A second difficulty is that the present procedure may not include
 
certain steps that l)roperly should be included to make it effective,
 
and that the costs actually being incurred therefore do not give an
 
accurate picture of the true cost of this approach. if the tests are
 
currently being scored manually, for example, but the check-scoring

that should be done to ensure reasonable accuracy is being omitted,
 
comparisons with a proposed machine-scoring procedure that is
 
known to be 98 percent accurate clearly will be misleading. However,
 
there is no entirely satisfactory adjustment that can be made. Com­
puting the present cost on the basis of what it "should" be introduces 
an element of the hypothetical that may cast doubt on the reliability
of the entire costing procedure. And the alternative approach of taking 
account of this difference by simply including improved accuracy 
among the benefits of the new program does not give sufficient weight 
to the present problem of scoring errors that (in the absence of check­
scoring) is probably not known to exist. 

Similar difficulties arise also in trying to attach cost figures 
to expenditures that do not have direct monetary implications. If 
the manual scoring of the test papers in the above example is currently
being done by salaried teachers without extra pay, the present scoring
operation may be regarded in one sense as free. But, in another 
sense, the time that these teachers might otherwise be able to devote 
to study and course preparation is not free at all. Yet, what cost 
figure is a fair representation of this expense? The problem here 
is tile same as that typically encovntered in trying to quantify the 
payoffs expected, and approaches f:.r satisfactorily resolving it do 
not exist. 
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For these reasons, even the hardest of cost data will usually be
found to be much less clear-cut than the bare figures at first suggest.
As much judgment may be required in the interpretation of the re­
current costs as 
in the evaluation of the apparently softer payoff
 
projections
 

Cost Reduction 

Assessing the cost-effectiveness of a program makes sense,
of course, only when the absolute amount of the costs could in fact be
provided within the total budget that the administrator has at his
 
disposal. If the costs are excessive 
on absolute grounds, the proposal 
must be rejected irrespective of its payoff potential. 

This happens infrequently wheoi the )roposal reform is limited
 
to the testing procedures, 
as has beeaassumed throughout this dis­
cussion: the costs of substantive and procedural revisions alone 
are 
seldon. so high as to be considered excessive. But when this does
 
happen to be the case, an alternative approach 
must be sought that

permits the necessary reductions in the cal 
 al or the recurrent costs
 
or both to be effected.
 

The most feasible way of accomplishing this is to find ways of
sharing the costs among a 
larger numbe-, of users, so that the invest­
ment that each one must make is trim med to manageable )roportions.
The following procedure, first used in Liberia, illustrates an approach

that is generally 
useful when it is the low volum': of testing that makes
 
the costs prohibitive for any single 
consumer. 

The manager of a local comlercial estal)lishment was dissatis­
fied with tile performnce of a certain specialized clerical function,
and wanted to upgrade the selection procedure. But his annual rate
of employment for these specialized positions was too low to justify
either the capital or the recurrent cost of introducing a custom-made 
testing progr Zn, 

But there were numerous other small employers who were also
experiencing difficulties in recruiting competent staff for other types
of essentially clerical positions. It was thought that a series of basic 
clerical tests -though perhaps less effective than tests addressed 
specificaiiy to the requirements of each position-might offer substantial
improvements for all of these separate employment decisions. Ac­
cordingly, a series of "general office worker" tests was developed 
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for use with a wide variety of clerical positions; experimental tryouts 
confirmed that it was indeed generally effective. This solved the 
problem of the excessive capital cost that would have been required 
to develop a separate testing program for each employer. 

The problem with respect to the recurrent costs was that 
applicants for these positions were recruited one or two at a time, 
and administering tile tests to such small groups was far too expen­
sive. Yet, no employer could expect to "hold" his applicants for two 
or three months while waiting for tile group to build up to the thirty 
or more that were needed to conduct an economical testing session, 
The solution was to hold a regularly scheduled testing session for 
office workers "every other Monday" at the central testing center, 
and to invite all employers to send their applicants to these regular 
sessions. Some Mondays, there were only a few: some Mondays the 
room was crowded. But the average per capita co. t was sufficiently 
low so that an extrenely modest fee met all of the recurrent expenses. 

In a developing country, where there are generally large numbers 
of small employers, and where it is seldom possible to purchase suit­
able "off-the- shelf" tests from publishing houses, this is an effective 
compromise, and one that can be used for public as well as private 
employers. 

In this example, the solution depended on the e::istence of a 
central testing center. And, as will be noted also in the subsequent 
chapters on institution-building, this is generally a p.'erequisite for 
significant cost reduction. 

A SUMMARY CHECKLIST OF
 
COST- EFFECTIVENESS CONSIDERATIONS
 

The preceding discussion was adldressed to the many issues 
that arise in evaluating tile cost-effectiveness of a proposed change 
in an existing testing procedure. The following eight lines of inquiry 
were suggested: 

1. Are the opera'ional problems for which the new tests will 
be addressed so serious that quantifying the anticipated improvements 
is not really necessary to a fair project appraisal? Or should some 
quantification of the probabIc payoffs be undertaken? 

2. If quantification is necessary, is it sufficient to compare 
the situation here with the related findings in other _2ountries? Or 
does the magnitude of the investment require onsitc pilot studies? 
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3. If a pilot study has been completed, have the statistical find­
ings been translated into a measure of the tangible improvements that 
would be effected? 

4. Does tile payoff assessment include all of tile different
 
categories of payoff, in quality and in logistics, that can reasonably
 
be expected?
 

5. Have the potentially negative consequences of a change in
 
the traditional procedure been adequately considered?
 

6. Are a-l of the developmental steps tnat comprise the proposed 
capital investment really essential? Are thc :.cope and scale of the 
experimental tryovts consistent with the applitiations that will in fact 
be made of the data to be collected? 

7. Is the estimate of the recurrent cost of the present approach
 
truly comparable to the estimate o0the recurrent costs of the new
 
procedure? Are there importuit qualitative differences that should 
also be taken into ac-ount? 

8. Are there other similar test needs in toe country that could 
also be met within the scope of this project, so as to reduce the 
magnitute of the per capita investment? 

These questions and the ones listed at the end of the preceding 
chapter are cumulative, in that both sets must be applied in an overall 
assessment of a proposed ch2.nge in established testing procedures. 
Similarly, the checkLst of institutional issues 'n Chapter 8 is to be 
added to these two for a c:mniprehensive evaluaticn of anl institutional 
development proposal. 

NOTES 

1. This comment applies to such global criteria as "national 
development" only. The cost-effectiveness of a test in terms of its 
contributions to a specific selection program generally becan com­
puted. See L. Cronbach and G. Gleser, Psychological Tests and 
Personnel Decisions (Urbana: University of Illinois Press, 1957). 

2. This official was John K. Meskimen of the Office of Labor 
Affairs, whose central role in initiating the research should be 
specifically acknowledged. 
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more complete description of the studies at the Malawi 
3. A Nichols, Educitional and Langmuir and D.

given in C. (Pitts-Polytechnic is 
Needs and Recommendationsin*Malawi:TestinOccupational 


burgh: American Institutes for Research, August 10, 1965).
 

One of the reasons for the low regard in which objective 
4. is that the local educator's 

tests are held in many developing countries 
forms and other elementary 

are most familiar with "true-false" 
more sophisticated

been exposed to the 
"approaches, and have not 

We found it helpful to distribute copies 

te'hniques later developed. provided 
summary of objective test formats that is 

of the excellent Handbook 1: 
of Educational Obectives.

al.,Taxon:mby B. Bloom et 
David McKay, 1956). 

Cjgnitive Domai (New York: 

An especially comprehensive account of the individual steps 
5. Educational Measurement 

in E. Lindquist,
in test construction is given 

on Education, 1951).
American Council

(Washington, D.C.: 
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CHAF'PER3 
THE ABILITIES 

TO BE 
MEASURED
 

In this and the following chapters, the focus of the discu.L-sion 

shifts from the evaluation of a testing proposal to the developmfnt 
of the administrator 

of actual testing procedures-from the concern 

to that of the practicing test constructor. The culture-tied problems 

1 will be reexamined in greater detail and 
previewed in C!iapter 

specific guidelines for resolving them will be suggested.
 

before, is to examine the basic question of 
The first step, as 

group of applicants
what it is that the test should measure. Given a 

with specified background characteristics, given a course or job in 

which certain types of skilled performance will be expected, and 

given a total of perhaps two or three hours that can be devoted to 

aptitude testing, what kinds of test exercises should be developed? 

What set of skills, measurable within these practical limitations, is 

likely to be maximally predictive? 

To develop the full range of issues that are pertinent to this 
methodo­

question, the discussion begins with a review of the -eneral 


logy for developing suitable test specifications for a course or job
 

for which adequate tests have not previously been constructed-with
 

the basic steps to be followed in all original test construction. Then,
 
of generaliz­

this methodology will be reexamined for the special case 

to new geographic locations, to identify
ing tests a.ready developed 
the steps that can be skipped and those that must be repeated. 

DEVELOPING TESTS FOR NEW APPLICATIONS 

As already noted in Chapter 1, the context of an aptitude test 
syllabus, as is done in the 

cannot be take'a directly from the course 

49 Preceding page blank 
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design of achievement and proficiency tests. Only skills that the 

applicants have already acquired at the time of admission can be 

assessed. The test constructor must therefore develop a strategy or 

"rationale" for selecting from the many dozens of specific skills in 

the applicants' present repertoire the few that will be.t predict their 

mastery of the new skills the course will require. 

The development of a complete test rationale is a three-stage 

procedure. 1 The first is to obtain an accurate description of the 

skilled performan:x, . that the applicants will be expected to master. 

The second is to acialyze the characteristics of this performance, to 

determine the kinds of abilities that it will require. And the third is 

to decide on the nature of the test exercises that will reliably measure 

these kinds of abilities in the population of applicants to which the 

test will be applied. If the resulting instrunent is effective, the test 

constructor can assume that the many inferences involved in this 

process were made reasonably correctly. If not, he must look for 

flaws in his logic and repeat part or all of the developmental procedure. 

Description of the Performance Expected 

The two major requirements for an adequate description of the 

performance to be predicted are 1) that it describe this performance 

objectively, in terms of the specific activities required, and 2) that 

it iadicate the relative importance of these activities to the overall 

criterion of successful performance that will be applied. Detailed 

descriptions of the actual activities are superior to the nore general­

ized statements that are typically obtained when an administrator or 

teacher is simply asked to describe the outcomes expected, since 

such generalizations as may be appropriate a.' better made by the 

test constructor, who is more familiar with their measurement impli­

cations. Priorities are important because all of the component activ­

ities can usually not be incorporated in a practical testing program, 
and those most critical to success must be determined. 

For the design of educational admission programs, therefore, 

a course syllabus is less adequate as a comprehensive description 
than are lesson plans -.hat show the step-by-step learning process 

that the students will be expected to follow. And copies of typical 

examination papers are less usef'd as an index of the relative impor­

tance of the various skills taught in the course than are records of 

the students' answers to each of these questions. For, from the 

latter the deficiencies in present. student performance-which are 

presumably what an improved admission procedure is to correct-can 
be quite specifically determined. 
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Descriptive data for occupational selection programs are more 
difficult to obtain because job descriptions as detailed as lesson plans 
and assessment procedures as objective as final exams do not exist 
in most job situations. Usually, the test constructor himself must 
develop the highly specific descriptions that are required. One approach 
is simply to observe the job being performed, which will result in 
statements such as those in the following example. 

When he receives each sales receipt, he copies the sales price 
of each iten the customer bought in one of the twelve columns on the 
ledger sheet, according to the category of merchandise that this item 
represents. (Every item in the inventory has been assigned to one of 
twelve categories of mer,Ahandise, and for these categories separate 
records are kept,) At the end of the day, lie totals each of the twelve 
colunis of four-digit and five-digit numbe:'s (there is an average of 
about six hundred receipts and 1,800 items processed per day), and 
writes the category total at the foot of each column. Then he adds 
these subtotals to obtain the grand total of sales, which is checKed 
against the total obtaired by adding the daily sales that each of the 
five salesmen reported. Any discrepancy in these two totals must 
be rectified before the books can be closed for the day. From such 
an action-oriented description, a very precise account of this part 
of the job is obtained. And zrme gross judgments of priority also 
can be made on the basi:s of the data presented. It can quite reasonably 
be assumed, for example, that accuracy in copying the entries of the 
sales slip onto the ledgers is more important than accuracy in adding 
the entries together, sincea the additions can be much more rapidly 
checked than the transcriptions when a discrepancy is discovered. 

Whether such reasonable assumptions about the priorities are 
in fact applicable in this particular situation, however, cannot be 
determined without further study. It may be that transcription mis­
takes have occurred so rarely that they are in reality less important 
than the more frequent addition errors, because these have too often 
required the salesmci, to stay after hours and caused employee dissen­
sion; or than the errors made in entering the figures in the correct 
columns, which have necessitated costly audits when the sales and 
inventories are cross-checked at the end of each quarter. Or it may 
be that the employees the firm prizes most highly are those who, 
however careless in any of these clerical operations, are alert to 
subtle changes in the pattern of sales, and call them to the manager's 
attention. Clear-cut priorities can seldom be established on the 
basi.s of s raightforward observational data. 

For this reason, and for greater economy in data collection, 
many test constructors prefer to use a more narrowly focused approach 
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that considers only the extremes of very good and very poor employee 
performance. They have concluded, on the basis of considerable 
experience, that in virtually every job much time has to be spent on 
routine activities that contribute little if anything to the over-all quality 
of the employee's performance; and that data on everything thai the 
employee does is neither necessary or appropriate for test construction. 
As an alternative to the observational approach, they interview the 
supervisors of the employees or a sample of other individuals directly 
involved in the job, and ask these to recall actual instances in which 
an employee's actions led to clearly favorable or clearly unfavorible 
results in the past. From a large number of such specific examples, 
the "critical requirements" of the job then are inferred. 2 For the 
above clerical example, a list of positive actions, such as 

1. Noted that salesman had charged incorrect price for an
 
item;
 

2. Reported that sales in a usually pop'ilar category seemed
 
to be slipping;
 

and a second list of negative actions, such as 

1. Transposed digits when copying sales price for receipt onto
 
ledger;
 

2. Was unable to keep up with the increased volume of receipts 
during the Christmas season; 

would be developed. Each would represent a contribution or deficiency 
that is known actually to occur in the job, and would for this reason 
be an appropriate target for the selection procedure. 

The applicability of this technique, or ef the approaches earlier 
mentioned, is entirely independent of cultural variations, as should be 
apparent from the examples. At this first stage in the development 
of a test rationale, any of the standard methods of job description are 
equally appropriate in a developing country. Cultural factors need 
not be considered. 

Identification of the Abilities Required 

In some instances it is possible to devise suitable tests on the 
basis of the job description alone, without trying to identify the kinds 
of abilities that this performance requires. In the job illustrated 
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for example, it would be possible to give each of the applicants 
above, 

a code book, and ledger, and (after suitable 
a stack of receipts, 

his proficiency in performing the actual 
explanations) to measure 

Since the entire task is one that the applicants should be 
function. 
able to perform without specialized training, it can simply be replicated 

as a whole in the test situation: and the question of component abilities 

never arises. 

such direct job-sample tests 
Yet, for three major reasons, 

The first is that suffi­
have limited utility as selection procedures. 

are seldom obtained from the 
measures of performance Afterciently stable 

initial attempt at carrying out actual job operations. 

examine(s' 

the job, the relative proficiency of the applicants
 
a month or more on 

might be totally different, perhaps because the ability to remember
 

the more frequent codes xvii hout looking them up (which is not tested
 

important than skill in 
initial attempt) is more 

in the examinees' 
The second is that certain of the critical job 

copying or addition. 
as noticing sales trends in this example-are not
 

operations-such 

amenable at all to testing by the direct job-sample approach, and 

must be ignored completely when the selection procedure consists 

And the third is that using unique tests for 
of job samples only. 

Even within a single firm, the 
each position is generally inefficient. 


skills necessary for clerical operations in the sales department
 

almost certainly overlap with those required for purchasing, accounting, 

and inventory control operations; and the use of separate tests for
 

each position would be extravagantly expensive.
 

more general abilities that lead 
Thus, the identification of the 

success in the specific operations desired is the necessary second 
to -cations. 
step in the development of rationales for most practical appl 

the test con­or developed,
From the job description he has obtained 

structor must .nfer the nature of the major ability components that 

are involved in these operations, trying to define them in such a way 

that 

to warrant 
identified are sufficiently di'Iinc 

1. The components 


the construction of that many separate aptitude measures, and
 

Each of the individual definitions strikes the proper balance 
2. 

between the specificity to this one job that is necessary for accuracy 

in this one application, and the generality that will lead to a more 

widely applicable selection procedure. 

broadly applicable definition is desirable not only because of 
A more instrument that may be developed from 
the greater utility of the new 
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a general stotement may suggestthis rationale, but also because more 

tests already developed for other purposes that can be applied, saving 

the costs of new test construction. 

The task of writing definitions that meet these two criteria is 

in the entire field of aptitude testing, forperhaps the most difficult 
many basic questions arise that the present state of the art in psycho­

logy cannot fully answer. 

What, for example, are the distinct ability factors involved in 
neces­the above clerical operation? Is the "attention to detail" that is 

same "attention to sary in transcribing digits correctly the as 'ne 

detail" that is involved in entering them in the proper column? Is 

"memory" for a classification system similar to "memory" for 
"speed"normal patterns of sales'? Is "speed" in coding related to 

in adding numbers? Can the performance of a task that involves all 

three of these components simultaneously be predicted adequately by 

of three separate ability tests, or does the complexitya composite 
of the whole introduce an additional dimension not measured by the 

sum of the parts'? The test constructor can find much relevant infor­

mation on these kinds of issues in the literature of past testing research, 

but will have to rely also on many enlightened guesses in picking out 

the distinct ability factors. 

In deciding nn the appropriate level of specificity, similar
 

problems arise. The memory component that is involved in learning
 

the coding system, for example, should probably not be defined as a
 

more or less "pure" memory factor, because the classification of
 

the various items into the twelve merchandise categories is rational
a 

procedure based on certain item characteristics, and rote learning is
 

alone is too general a defini­not really what is required. "Memory" 


tion. But a definition such as "ability to remember a classification
 

system in which consumer goods are assigned to twelve categories
 

on the basis of the purpose for which they are used" is needlessly
 

specific. An appropriate definition somewhere between these extremes 

must be developed, and this step again requires considerable insight 

on tile part of the test coio tructor. 

may draw have come from two separateThe data on which lie 
Both grew out of the tests of generalbut related fields of research. 

intelligence that began to I)e constructed around the turn of the century, 

and both have gellerated a vast literature of pertinent information. 

The first of these efforts has been directed at the development 

detailed inventory of tile domain of human abilities, inwhich allof a 
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of the separate abilities that exist would be listed. Each of the com­
ponent abilities would be defined operationally by the content of a testthat measures it (but no others), and the inventory would be consideredcomplete when tests that measure something not already measured bythe existing set could no longer be constructed. Although muchtheoretical speculation about the organization of human abilities hasguided and also resulted from this research, the development of a setof independent and exhaustive ability tests has in fact been the opera­
tional objective. 

To develop such tests, one straightforward approach is to admin­ister a large number of different test items to a large number ofpeople, and then analyze the patterns of overlap in each examinee'sscores to identify the unique components. And, using the techniques

of factor analysis as the statistical vehicle, this mainly empirical
procedure has been the one generally applied. 3 The research beganwith Spearman's discovery that the various kinds of intelligence testsseemed to consist oi one common factor (presumably the "generalintelligence" component) and one specific factor peculiar to the nature
of the test items; and then took another giant step forward whenThurstone identified six "primary mental abilities" that seemed toexplain the major differences in examinee performance on 56 differentability tests. His list included verbal, number, spatial, word fluency,memory, and reasoning skills, and this terminology has profoundly
influenced the ways in which tests have been labeled in the thirtyyears since it was first developed. 

More recently, Guilford and his associates have developed anew model of the "structure of intellect" on the basis of a long series
of studies. According to this model, intellectual tasks differ from
each other along three major dimensions: the mental operations that
it requires (memory, recognition, evaluation, etc.), the nature of the
content 
material to which this operation is to be applied (figures,language, symbols, etc.), and the product or result (relations, trans­formations, implications, etc.) that is to be achieved. Overall, thereare five separate operations, four different areas of content, and sixkinds of possible results, leading to a total of 120 unique combinations.

Each of these combinations 
should logically represent a differentability component, and a total of 120 separate tests therefore shouldbe required to represent the entire domain of mental skills. To date,the proponents of this model have developed about half this numbur,
mainly for purposes of further research. 

In most of these studies the practical utility of the resultingtests for educational or occupational selection has not been the major 
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concern. The objective has been a complete ,.xplanation of human 
mental behav~nr. But clearly, the attainment of this objective would 
also solve any practical prediction problem, since the task of the test 
constructor would thereafter consist of simply selecting an appropriate 
subset of tests from an inventory that is all-inclusive. And even 
today, the extensive data concerning the interrelationships among 
different kinds of test items that have been compiled through such 
research iE a highly important resource for the test constructor when 
he encounters practical questions like the above in the development 
of a test rationale. 

The second line of inquiry into these issues has been the related 
research of practitioners concerned with specific selection problems. 
Here the basic objectives have been to identity the abilities that are 
most important to success in the re.jor kinds of educational programs 
and occupations and to devise tests that will measure these abilities 
most effectively from the point of view of prediction. As in the factor 
analytic approach, a conscious effort was made to minimize the over­
lap among tests that would be used jointly, since overlap is wasteful 
of testing time. But limiting each test to a single, relatively pure 
skill was not necessary for purposes of prediction because most job 
operations require the application of skills in certain combinations 
or clusters. And it was therefore logical in this research to use 
definitions of ability such as "nmechanical aptitude" or ' lerical 
accuracy," even though these might be composite.- of theoretically 
separable aptitude factors. 

This approach to the definition of abilities has resulted in 
statements less general than the basic Thurstone dimensions but not 
so specific as those of the Guilford structure, and provides yet another 
set of constructs that the test constructor can use in the preparation 
of a new rationale. The findings obtained from such multipurpose 
test series as the Flanagan Aptitude Classification Tests, which tries 
to encompass all of the vocational decisions likely to be faced by an 
American high school student with a set of 21 basic job-element tests; 
or the General Aptitude Test Battery, which is used for the many 
hundreds of jobs filled by the United States Employment Service, are 
particularly instructive. 

Comparable data on the structure of abilities (however defined) 
have aot yet been ama.3sed in any developing country. But it seems 
reasonable to assume that the dimensions of skilled human perfor­
mance are the same everywhere in the world, and that well-documen­
ted findings from one location can be generalized safely to any other. 
For this second step in the development of a test rationale, as for 
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the first, it seemis safe to assume that cultural differences need not 

be considered. 

Item Specification 

The third step is to decide on the exact content and format of 
the abilities that havethe text exercises that will be used to measure 


been identified as important. The major objectives here are three:
 

To devise problems that will provide maximally reliable1. 

measures 
of these abilities, given the background of th3 examinees
 

for which the test is intended;
 

2. 	 To minimizP the number of operations extraneous to these 
so that irrelevantabilities that the examinees will have to perform, 


ability factors are not inadvertently tested; and
 

3. To design the overall testing mechanics of maximum effi­

ciency in administration, scoring, and related logistic procedures.
 

Although certain compromises will frequently be required, notably
 

in the tradeoff between higher reliability and F1-eater efficiency, all
 

three of these factors should be explicitly conidered in the develop­

ment of iten specifications.
 

In the context of the ahove clerical job, for example, one of the 

might be "speed in classifying objects inabilities to be measured 
accordance with a togical system of classification." To write suitable 

ensure that the classifica­items, the text construitor will first have to 


tion ' en- used in I.ne test is in fact logical for the applicants to be
 

tested. For, in addition to the fact that the applicants will generally
 

not hate the specialized knowledge about the firm's line of products
 

to permit the use of the actual products in the test items, there is
 

also the possibility that they will not even have sufficient Knowledge
 

about the presumally more familiar classes of objects that the test
 

instead of the actt',tl products
constructor may decide to use to
 

eliminate the need for specialized information. However familiar
 

test constructor, the classification concepts
they may seem to the 

or the essential nature of the objects or the vocabulary used to des­

cribe them may in fact not be uniformly well understood; if this is
 

the case, the first objective of reliable measures will probably not
 

be attained by the resulting tests. Further simplification may well
 

But from the point of view of the second oh'ective, anybe required. 
to avoid the above difficulties,extreme simplifications that would seem 
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such as using pictures of objects rather than verbal descriptions, or 
requiring a simple match of colors and numbers, may also be inappro­
priate, since these clearly entail extraneous operations. Pictorial 
representations may introduce a requirement for speed in recognizing 
objects from drawings, which is an ability irrelevant to the job; the 
use of colors may inappropriately eliminate examinees who happen 
to be color-blind but are potentially excellent clerical workers. And 
in evaluating all of these options, purely administrative implications­
such as the costs of printing in color-also inust be considered. 

In seeking guidance on these kinds of issues from the literature 
of past research, the test constructor will find much less pertinent 
information than is available on the other components of the test 
rationale. For explicit written rationales addressed to these points 
have in actuality been the exception in past test constraction, and it 
is difficult to infer why a certain test was designed as it was from 
the bare reliability and validity coefficients that typically are the only 
findings reported. For each of the major ability factors, a wide variety 
of different test items has been developed, but their relative advant2ges 
and limitations for different types of applicant groups have not been 
adequately explored. Whether it would be best to measure three­
dimensional visualization for a specified application with a task that 
requires visualization skills in counting blocks, for example, or in 
fitting solid object, together, folding a pattern to form a shape, 
rotating a figure in certain directions, or performing any of the other 
operations used in the many available tests of thi:; ability, cannot 
readily be determined from the results publishrd to date. 

Certain more general issues, such as the degree to which an 
examinee's socioeconomic status or sex influences the scores qn 
various tests, have been studied more fully; th:es findings have proved 
useful in avoiding a number of mistakes commonly made in the earlier 
days of testing. But controlled experimental studies of the effects of 
specific item characterisLics are rare. 

For rationales prepared in the developing countries, this problem 
is compounded by the fact that not even such limited information as 
has been assembled is readily generalizable to other cultures. At 
this third stage of tl.,! the backgrounddevelopment of a test rationale, 
of the examinees is all-important; and the backgrour.d of the vast 
majority of the examinees who generated the standard literature of 
testing is riot at all typical of that nrmally acqmred in a developing 
country. Many of the specific characteristics of the test and of the 
testing procedure may have to deviate from standard practice, as 
will be described in the two following chapters. 
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Overall, then, the test constructor in a developing country can 

follow standard procedures in identifying the critical requirements of 

a job, and in deducing from these the major types of abilities that 
on his own in deciding onBut he is very muchought to be measured. 

these abilities in 
the specific test exercises that will best measure 

the particular situation in which he is working. 

APPLYING OLD 	rATIONALES IN NEW LOCATIONS 

Theoretically, rationales for a given job should be developed
 

separately for each organization, even within the same cultural setting,
 
some 

for, as a result of differences in the specific job situations, 
The relative 

variation in the critical requirements should be expected. 


importance of the standard elements of the job will generally not be
 

and this should (at least in theory)
the same in all organizations, 

affect the choice of abi.ities measured.
 

But in practice, the actual elfects of these differences on the
 

resulting test instruments are usually too small to warrant an invest-


As will be recalled from the preceding di.­
inent in new rationale i. be 
cussion, the test tjonsructor's '.asi: in defining the abilities tc 


measured is to strike an appropriate balance between the specificity
 

of the job description and the generality of the underlying ability
 
most of the specific

factors; and, in this process of generalization, 

situational differences among separate organizations are likely to 

disappear. Although the descriptions of the job developed in the first 

part of the rationale may vary in certain respects, the abilities selec­

in the second part will normally be highly similar 
ted for measurement 
if not exactly the same. It has therefore 	been only when the results
 

were considered inadequate

obtained from the established rationales 

were ob-iously
or when certain aspects of the performance expected 


quite different from the standard requirements that organizations
 

in the same cultural setting have invested in new rationales.
 

For generalizations of established rationales to different cultures, 

the AID/AIR findings suggest that exactly the same principle should 
of the abilities liatthe indentificationbe applied; i.e., that insofar as 

are most importani to a certain job is concerned, the difference in 

B,!causc the interorganization
geography should be largely ignored. 

differences in the speific r9quirement; 'nf a job within a single
 

country (e.g., within Nigeria, within Thailand, or within the United
 

larger by far than the corresponding differences among

States) are 

in and of themselves minor 
these countries, 	cultural variations are 

Unless certain practices of the firm itself seem to 
considerations. 
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require a new analysis of such jobs as bank teller, draftsman, or com­
puter programmer, tile results of past crilical requirement studies
 
can be applied irrespective of the firm's geographic location. 
 Job
 
analyses made in the United States should be applicable to Nigeria

and Thailand, and vice versa.
 

For the vast majority of test applications, therefore, the testconstructor need be concerned only with the third step of writing suitable
item specifications. As already noted in Chapter J, the decision as to

which abilities are the appropriate ones to measure 
for a given job
 
can and should be based on the findings of past studies of this job,
 
here or in other locations.
 

Operationally, the development of culturally appropriate item

specifications can proceed in one 
of two separate ways. The first 
w:a is to begin with the test rationales that have been prepared for

this type of practical application, to retain the description and analysis

portions, and then to write new 
item specifications consistent with
 
this analysis and with the characteristics of the local applicant group.

The second way is to begin with the actual 
test items that have proved

effective in other locations, to retain those feature; that are 
equally
suitable here, and then to modify those that are inapplicable to this
 
cultural setting. 
 Each way has advantages and limitations. 

The major advantage of beginning with the rationale is that this
does not automatically predispose the resulting test to a certain format,
and permits the test constructor to exercise maximum ingenuity in
 
devising suitable items-perhaps resulting in the discovery of items

that are 
inherently better than the traditional ones for all locations.
 
Tile disadvantages are that relatively few rationales have been pub­
lished in concise written foni:n, and that to generate new items from
 
scratch, the test construct(, more
may need complete information onthe background of the examinees than is available in most developing
 
countries.
 

The major advantage of beginning with actual test items is
the significant differences in the background of the local examinees

that 

need not be known in advance, but can be determined through systematic
trial and error by using the results obtained when these items are 
administered to local examinees to diagnose why they are ineffective. 
The disadvantage is tha,. any inherent (i.e., noncultural) limitations
in the specific test format selected for experimentation will probably
not be overcome as a result of the research. A radically andnew 
possibly far superior approach is much less likely to be discovered
through this method than through a fresh look at the basic test rationale. 
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In the case of the AID/AIR research, it was necessary to begin 

with the second approach of experimenting with standard test items, 

because at that time too little was known about the nature of the back­

ground differences that are important to deduce suitable item specifi­

cations. From a careful analysis of the ability described in the 

rationale, it might have been possible to determine the type of task 

that would provide a reasonable measure of this ability in the local 

cu-lture; but to answer the many strictly mechanical questions that 

arise in trying to portray any task so determined in tile form of a 
And,pencil-and-paper item, experimentation was clearly essential. 

was to select a wide rangetherefore, the approach that was adopted 
of standard test items and to try, as a 4first step, to convert these 

error.into locally suitable forms through iepeated trial and 

Once guidelines for generally appropriate testing mechanics had 

been developed, it was feasible to use also the other approach of work­

ing directly from the test rationale rather than from a set of actual 

items. The Mechanical Information Test described earlier was one 

of the instruments constructed in this manner. Questions appropriate 

for this test were deduced from the rationale, applied to local environ­

mental conditions, and then converted to pencil-and-paper items in 

accordance with the general guidelines developed in the earlier experi­

mental research. 

Thus, as one practical result of tile AID/AIR studies, the 

development of a new test rationale or the application of a standard 

rationale in a developing country is today as feasible an approach as 

the traditional method of adapting the actual items used in other loca­

tions. By applying the procedural guidelines described in the following 

chapters, the test constructor may apply any of these three approaches, 

in accordance with the pros and cons developed above. 

SUMMARY OF MAJOR SUGGESTIONS 

The major points that have been made about the preparation cf 

test specifications for a given practical application may be summarized 

as follows: 

1. Test construction should begin with the development (or
 

adoption) of an explicit rationale that links the test items with the
 

actual performance to be predicted.
 

2. The first part of this rationale should consist of a detailed
 

description of the performance to be predicted, written in behavioral
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terms and focused on the activities that are most critical in terms 
of the performance standards expected. 

3. The second part of the rationale should specify the abilitiesthat the successful performance of these critical activities is thoughtto require. The definition of these abilities should be sufficiently
specific to the performance that has been described to permit accurateprediction, but not so specific as to preclude the use of the resulting
test for other similar application. 

4. The third and final part of the rationale should consist ofdetailed specificatio.. for the individual test items to be developed.These specifications must be consistent both with the abilities defined as important and with the examinees' background characteristics. 

5. New rationales should be developed only when those availablehave not provided acceptable results, or when the performance expec­ted differs significantly from that normally required in this type of
position. 
 In all other ilstances, including applications to new cultural
settings, established rationales should be adopted. 

6. When an established rationale is adopted for use in a develop­ing country, the description and analysis sections may be retained,but th: item specifications must be revised in accordance with localconditions. This can be done either by deducing new specificationsfrom the initial parts of the rationale, or by evaluating the originaltest items experimentally, to determine the specific changes required. 

7. In the preparation of item specifications, either for anestablished or for a new rationale, the guidelines of Chapters 4 and 5should be applied. These have proved useful for a wide range of tests,
and will usually avoid confounding the evaluation of the substantive
merits of the rationale with the strictly mechanical deficiencies that
can be introduced in the overall design of the test or testing procedure. 

NOTES 

1. A more detailed description is given in J.C. Flanagan "TheUse of Comprehensive Rationales in Test Development," Educational
and Psychological Measurement, )a, 1 (Spring, 1951), 151-5. Flanaganhas been the foremost advocate'of detailed written rationales as thebasis for all test construction. 
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2. This approach, commonly termed the "Critical Incident 
een applied

Technique," was also developed by Flanagan; and has since 

in more than f 'ur hundred job analysis studies. A description of the 

basic steps to be followed may be found in J. C. Flanagan, "The 

Critical Incident Technique," Psychological Bulletin, LI, 4 (1954), 327­

58. 

3. Factor analysis is a method of analyzing a set of intertest 

correlations to determine the number of independent variables that 

Each of these variables is called a 
seem to be affecting the scores. 
"factor," and by examining the characteristics of the items that led 

Thus, a variable based 
to its identification it may be given a "name." 

all measures of 
on the interrelationship of a group of items that are 

a "verbal factor"; one based on items
language skills may be called 

that all measur' visual form relationships may be called a "spatial
 

Having identified these factors, the te.st constructor
factor"; etc. 
may then try to devise a new test that measures only the verbal factor, 

so on, to generateand one that measures only the spatial factor, and 


a smaller number of more independent tests than were in the set with
 

which he began. For a detailed mathematical discussion, such te.ts
 

Harman, Modern Factor Analysis (2nd ed., rev.; University of 
as H. 

Chicago Press, 1967) may be consulted.
 

4 At the time the AID,1AIR research began, a national census 

of the aptitudes of American high school students, termed Project 
we selected items for experimental tryout

TALENT, was being begun; 
largely on the basis of the skills that had been identified as most 

appropriate for this census by the large panel of experts who served
 

as Project TALENT consultants. Additional samples of items were
 

drawn from the Flanagan Aptitude Classification Tests, the General
 

Aptitude Test Battery, and other widely used series of ability tests. 



CHAPTER
 

4
 
THE DESIGN 

OF 
SUITABLE 

TESTS
 

This and the following chapter summarize the specific guidelines 
as a result of the AID/AIRfor test construction that were developed 

on the design of the test paper itself;studies. This chapter focuses 
Chapter 5, on tile administrative and mechanical procedures for con­

ducting the testing session. In both of these componeits of the testing 

process a number of features different from standard testing practices 

had to be introduced. 

CONTENT OF THE TEST ITEMS 

Three basic requirements relevant to the content of the inaividual 

test items were aeveloped in the preceding discussions. Tile first was 

that the specific skill recquircd to solve tile problem is one that the 

examinees have already had an opportunity to acouire. This require­

ment is, of course, fundamental. The second was that all of the infor­

mation that the item is supposed to communicate to tile examinee about 

the nature of tile problem and the desired solution-i.e., about the 

"givens" with which he is to begin-is presented in a form that he will 

in fact be able to interpret correctly. And the third was that neither 

the interpretation of this information nor the solution of tile problem 

requires additional skills that are irrelevant to the intent of the items, 

but that have nevertneless crept into tile test and distort the examinees, 

When test items designed for American or European exam­scores. 
inees are used without modification to test examinees in a developing 

country, one or more of these reouirements will generally not be 

fulfilled. 

One common reason for this breakdown is that ,n examinee who
 

grows up in a developing country has not acquired certain of the
 

65 
 Preceding page blank 
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specific items of knowledge that can be taken for granted in the Amer­

problems in which such prior
ican culture, and is 	unable to cope with 

knowledge has been 	assumed by tie test constructor. A second and 

reason is that the examinee in the developing
even more common 

of the test problem
country is less proficient in e.xtracting the "givens" 

r. drawings that the test constructor has 
from the particular words 


used as the medium of omunication, and is rlable to solve problems
 
in which

he actually has the ability to solve simply because of the way 

In adapting a standard test or in preparing a new 
they are prusented. 

the fi .st 
test directly from the spccifications of the test rationale, 

step is to ensure that the knewledge, language, and perceptual skills
 

consistent with the background avid experiences

the items require are 


of local examinecs.
 

Knowledge Factors 

That the specific items of knowledge available to an examinee 

a function of his ervironment has been recognized in 
vary greatly as 

most of tihe past efforts at test adaptation, and does not warrant exten­

test item

sive discussion. No one would seriously consider using a 

for example, or fail 	to 
based on vacuum cleaners in rural Africa, 

on ships at a site nowhere
chuckle at the study 	that u:ed o test based 

tests for use within 	a single 
near a body of water. Even in developing 


test constructors have grown increasingly sensitive

familiar country, 

of the intracountry subcultures,
to the differences in the knowleage 

rich and the poor, or the urban
the black and the white, thesuch as 

and tile rural sections of the American population. 

Still, there are two major points to be maoe about the use of 

test content that is consistent with tile knowledge available in a par-


The first is that there ,ire few instances in
 
ticular cultural setting, 

which the nature of the knowledge elements that should be included is 

can be determined without special study.
immediately 'obvious" arid 

standard test after the inappropriate
Tile residue of what is left of a 

not an adequate basis for 
elements have been elirninated is generally 

obility A more systematic procedure for generat­
a reliable measure. 

zontent us'ially must be developed. The second related 
ing sttable test 
point i ; that the knowledge elements of a stariard t- st that in fact aro 

nut be at all "obvious."inappropriate in this cultural setting may 
may in actuality not

Some elements, though strange to the examinee, 

affect his oerforinanLc at all oecause they are not central to the pro­

blem he is to solve; and changing such elements willy-nilly simply 

a needless extravagance in situations
because they are strange may be 


in which economy in test development is all-important.
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With respect to the lirst point of selecting content that will lead 

to reliable measures, the key limitation is that direct observation of 

the local scene seldom suffices. If the test constructor relies solely 

on the observations of the available information sources from which 

the examinees could learn, he will invariably include some that have 

in reality had no impact on the examinees whatsoever, and miss many 

other less obvious sources that have had a substantially greater effect. 

In the early African studics, it was somewhat surprising to find that 

the typical Nigerian studei.t in those days knew much less about the 

trees or flowers that grew all aro-nd him than did the American staff 

members' wives, aolli less about the history of his country in precolo­

nial days than the st;,ff members themselves had learned in their orien­

tation courses. As a function of his inherited educational system, his 

knowledge of Euiopean flora and history was in actuality considerably 

higher. With the growing spread of transl.,tor raciios .andtelevision, 
the knowledge of youth anywhere in the world is alm.,st certain today 

to hold many even stranger surprises. 

To identify the categories of information suitable for use in a 

test more systematically, one of the foliowing three approaches can 

generally be applied: 

1. The first and safest is to compile examples of materials
 
the examinees themselves have produced that indicate the kinds of
 

knowledge they actively use in nontest situations, This is the !pProach 

that was used to determine knowledge of words as the basis for design­

ing the Verbal Analoies Test, as described in Chapter 1. Only when 

examinee-produced materials relevant to the test (i.e., themes in the 

Analogies example) are not readily available should less positive in­
dications of knowledge be used. 

2. Second besi is to examine the content of relevant information 
sources that the examinees have been actively encouraged or instructed 

to use. Textbooks are one such source (applied in the I-D Reading 

Comprehension Tests); the daily newspapers (used for the I-D World
 

Information Test) are another.* Such sources offer fewer guarantees
 

than those that show dhe actual acquisition of certain ideas or knowl­

edge, but do generally result in items that require only limited post­

tryoat revisions.
 

*All tests cited in this chapter are discussed fully in Chapter 

6,where the developmental procedure that was followed Is also 
described. 
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3. Least satisfying, from tile polint of view of the amount of
research required, is to identify stimuli from which 
 the examinees
might have learned (though notlhing was done to encourage such learn­ing), ann then to determine empirically to which of these they haveresponded. This approach will usually require miny sequences oftryout and revision, but tor some tests (such as the I-D Mechanical
Information Test) other good options do not exist. Whichever technique
is applied, usethe important principle is to an empirical approach ingenerating the knowledge ele,,ents suitable for a given ability test in 
a given cultural setting. 

The second related point applies to those cases in which the

task is not to generate new items, but to adapt those of an 
existing

version. Here the important first step is to 
ensure that solving thetest problems really does require adequate knowledge about a certain
'unfamiliar" component before work to adapt that component is un­dertaken. The I-D Checking Test affords a convenient illustration of one common situation in which this issue of to adapt or not to adapt"
logically arises. The task in this test is to inspect the fi,e objects
that are portrayed in eaf:h iteni, and to pick out the one that is defec­tive. Five gears might be shown, for examl)le, one of which has a
 
single tooth missing. The question that had 
to be asked was whether or not to replace such iteMs with drawings of different objects thatire more familiar than gears in the African setting. Arguing against
adaptation was the fact that the basic task in solving these problems
consists only of picking out the one drawing that is "different' fromthe others, and that this can clearly be done whether or not the exam­
inee has any knowledge at all about the na1Tre of the objects presented.

Arguing for adaptation was 
the fact that this type of test must be

speeded to be effective, and that the requirement for speed might give
an edge unrelated to the purposes of the item to the examinees whodo happen to know about gears, and can therefore pick out the "defects" more quickly. To resolve this issuc, empirical data were needed. 

Accordingly, experimental test forms that contained both familiar
and unfamiliar objects were administered to several classes of sixth­
grade students, and the results were compared item by item. The
finding was that there were no systematic differences in performance
whatever. Items b.sed esoteric objects had theon same properties
as those based on objects from everyday life. Specific knowledge ofthe drawings was not an important consider-, ':on inl selecting content
for this particular test, and this had the very important practical
advaiJ;tagc-in ligmited acilities for precision printing-of
permitting a selection based mainly on the ease of mechanica! repro­duction. To the casual observer, many items in this test may seem 
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neverthe­
obviously inappropriate to the African culture, but they are 

less fully effective. 

A second and somewhat different concern 	about tile use of non­
examinees have tile 

indigenous test content has been that even 	if the 
being

to solve the problems, they will recognize the test as 
knowledge 

intended for other countries and not put forth the 
a "foreign'' one 	 or

Because of tile apparent difficulty or unfairness
effort required. 

of the test, their motivation minght suffer. And so the test 
irrelevance 


must ask whether a sketch of a house that has a roof
 
constructor 
different from local practice in house construction should be redrawn 

tile examinees will almost certainly recognize the house 
even though 

an Englishthe original drawing; or whether as being a house fron 
olor" should be reprinted, even 

passage that spells 'colour' as " 

though the examin.es should have no problems at all in reading the 

Do cultural anomalies that are incidental to the 
passage correctly. 

itself affect the examinees' performance ad­
solution of the probl- m 
versely ? 

In the AID, AIR studies, no adverse effects of this type were 

on the original and tile modified versions typically
noted. The results 

aremost teachers and administrators 
were the same. But because 

undersndably reluctant to institutionalize materials that someone 

later will question, tile following compromise approach was 
sooner or 
adopted: 

I. Throughout the feasibility and early developmental studies, 
'cosmetic" adapta­

the original version is used, without any of these 

tions (e.g., the African version is used in Thailand). So long as there 

made before the test can 
are no substantive changes that have to be 

deferred. even be tried in a country, cosmetic change is 

Then, at the point at which operaional test forms are to be
2. 

are made as part 	of the preparation of 
printed, the cosmetic changes 

a number of substantive changes normally 
copy for printing. Since 

at this stage in any event, little additional 	cost is 
have to be maue 
incurred. 

test for the sake of appearalccs before its basic utility
Reprinting a 

may well entail needless
has been verified through tryout studies 

expense.
 

http:examin.es
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Language Factors 

Insome of the developing countries the language component of 
test construction poses few it any unusual problems. Tile local 
language is used, the standard techniques are applied, and a culturally
appropriate test sooner or later emerges. Methodologically, the 
process in an advanced country like England and in a developing country
such as Korea can and should be the same. 

But this ready generalizability is not universal. In nany coun­
tries, such a Nigeria, Mali, or Bolivia, the English, French, or Spanish
that must be used for nation-wide testing is not the first language of 
the examinees: nor is it the language in whichthey have (lone much of
their thinking .,nd leairning. The task here is to test youngsters in a 
language that has served miore as a subject to study in school than 
a tool for normal comnmunication: this is so radically different from

as 

the standard test situation that much of the standartl approach to
 
language in testing must be adapted.
 

This chapter describes tile adaptation of the content of the test
 
items for second language examinee 
 groups, first for tests of verbal
 
abilities, and then 
lot the other kinds of apoti tude measures. The many

additional adaptations 
 that must be made in the administration of the
 
test will be taken up in the following chapter.
 

The Language Content of Verbal 
Ability Measu res 

Tests of verbal abilities (reasoning, comprehension, and expres­
sion) have traditionally been the most widely used of all aptitude
 
measures. They are the best single index of an 
individual' s overall 
learning potential, and for situations that require learning ability,
such as admission to school, they have consistently proved superior 
to all other aptitude tests in predicting future perforanlce. In tile 
advanced countries a comprehensive testing program that does not 
include verbal aptitude tests would be an unthinkable proposition. 

Yet it has also been recognized that for groups who have notattained a certain level of language proficiency, tests of this type will 
result in a greatly distorted picture of learning potential. And con­
siderable effort has been devoted to tile construction of tests that 
will measure the general mental capacity of an individual without the 
u ' of any language content whatever. As a replacement for words,
abstract shapes, drawings, mazes, an,' numerous other essentially 
spatial configurations have been applied, and a wide variety of entirely 
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nonverbal tests, including all of the so-called culture-fair mcasures, 

has by now been developed. 

Thus, the first and most basic decision the test constructor in 

must make about general ability measures is 
a multilingual country 
which of these two different routes to follow. Should he begin with the 

rationale of the verbal aptitude test and try to devise language items 

that will be effective despite the verbal handicaps of the groups with 

Or should he select the nonverbal approachwhich he is working? 
must he invest in both

and develop abstract and spatial items? Or 

and defer the decision until comparative data for this particular group 

have been assembled? At the time the African studies began, these 

issues were being widely debated. 

no dis-At the extremes of the educational spectrum, there was 

of comrsc. For students at or above tie secondary school 
agreement, 

tUe indicated procedure; for illiterates, the
level, verbal tests were 

the only recourse. The question centered on
nonverbal approach was 

the "gray zone' of examinees who had perhaps four to six years of
 

primary school education, and whose language skills (in English or
 

far below those of their counterparts in the industrializedFrench) were 
Because this group included the examinees at the critical

countries. 
the resolution of these issues was

secondary school entrance level, 

dee med highly important.
 

The design of thc African research did not permit the controlled 

that would firnly and finally lay this issue to rest.
experimentation 
But, for a variety of lgical and empirical reasons, it was eventually 

concluded that tie initial investment for partially educated examinees 

tests, and that in most practical situations
should always be in verbal 


in fact be constructed. The nonverbal
effective vci.bal tests can 

approach to "intelligence' testing, at least in the context of pencil­

. effective.and-paper tests, is likely to be much 1c 

reason for this probably inherent in the rationalesThe basic 
In virtually every 1narning situation, language

of the two approaches. 
new inJ, 'nation is acquired, and a

is the essential medium whereby 
,erecl,sely than will ever be

verbal test replicates this proces, 
Even when the language skillsnonverbal procedure.possible with a 

a closer match to the criticalof the examinees are rudimentary, 
can be achieved. Verbal

requirements of the criterion performance 
more firmly in skills the examinees have

items also are grounded 

the es: : itially artificial tasks that com­

practiced before than are 
prise most of the nonverbal approaches. A test that is fair to all 

cultures by being equally irrelevant tothe important activities to every 

meaningful ability measure.culture is not likely to yield a 
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A second, more practical reason for chosing verbal tests is 

that the substitution of pictures or symbols for words frequently in­

the problems of test adaptation. None ofcreases rather than eases 
tile earlythe abstract reasoning tests tried in Africa survived even 

trials, and the one nonverbal test that eventually was developed (i.e., 
Probably as athe Similarities Test) has been only partly effective. 

to which these exam­function of the education metho is and materials 

inees had been exposed, words v'ere a generally more effective 

medium for testing than were jymbols or pictures. 

And a third reason is that tile adapted verbal ability tests did
 

turn out to be highly accurate selection procedures. Although the
 

in each case substantial, the cost-effective­development cost, were 

of the Verbal Analog;es and Reading Comprehension tests are
ness 


perhaps tile highest of the I-D test series.
 

The naturc of the adaptations required for examinees with limited 

language skills is best illustrated by the Reading Cumprehension Test, 

described nore fully in Chapter 6. The first problem was to find para­

graphs that are so simple that most of the examinees can understand 

the basic information presented, but that despite this simplicity permit 
s-nme degree of inference and interpretation, so that "verbal reasoning" 

items could be constructed. The second problem was to determine 

which of the contextual clues of written English that are normally used 

as the basis for interpretative test questions with native speakers of 

English could also be used with examinees who have had only a few 

years of English instruction, and whiTh of these clues were too subtle 

to be applied. An extensive series of tryouts and item analyses was 

required and, as wili be seen in Chapter 6, the tolerance limits for
 

this type of test were found to be exceptionally narrow, in that a
 

change in a single word could turn an unusable test item into one that
 

is fully effective. 

it willFor applications in other languages and other countries, 


almost certainly be necessary to repeat this entire developmental
 

procedure. Because the subsequent studies in Brazil, Thailand, and
 

Korea were limited to examinees who wer. native speakers of the
 

languages used, general guidelines for second-language could not be
 

developed. And, indeed, cross-cultural principles for the construction 

of these types of tests may not even exist. The one important and 

hopefully generalizable conclusion of the AD,AIR research on verbal 

ability tests is that they can be adaptcd for use with marginally 

qualified groups and that such adaptations should be attempted in a
 

much broader range of situations thani had been suspected.
 



73THE DESIGN OF SUITABLE TESTS 

The Language Content of Other 
Ability Measures 

Tile other types of aibility tests that have a ,ignificant language 

component are those in which the nature of the operation the examinee 

is to perform change5 from item to item, so that he has to be told as 

part of each item what it is that he is to do. In the I-D Mechanical 

Ini. rmati m Test, for example, tile 56 problems are in effect 56 

separote 'ests, and as tile examinee reaches each one, he must bc 

asked the appropriate question. A sizable language ,:omponent, en­

compassing at least 56 separate sentences, has to be introduced. 

Tile clanger is that so large a verbal component will dilute tile 

accuracy of the test by turning it into a measure of language skills 

as well as of tile strictly mechanical aptitude that was intend'ed. Tile 

examinees who have somewhat greater or lesser skills in language 

comprehension might earn inappropriately higher or lower test scores, 

and so might those who read a little faster or slower. Even when the 

testing is being conducted in the first language of the examinees, 
suitable precautions have to be taken. 

The normal precautions are to pretest the questions from tile
 

point of view ot exarninee understanding, and to rephrase or replace
 

ihem as ne-essary to achieve uniformly high levels of comprehension.
 

And, in the advanced countries, this can almost always be done. Bat
 
when a second lawuage has to be used with examinees who have only
 

a primary school education, such editing typically is not enough. The
 

individual differences in language skills are so large that a sizable
 
verbal factor montinues to confound the ability tile test is to measure.
 

The I-D solution is to change tile medium of communication 
from printed to oral questions, so that skills in reading (which had 
been found to be the largest source of inter-examinee variation) are 

not involved. Tile test papcr contains only the problems, represented 
in the case of the Mechanical Information Test by appropriate sketches; 

and the associated questions are presented by tile examiner, who reads 
them out loud. Tile normal precaution of pre-testing the questions is 

still necessary because the specific words used remain highly impor­
tant; but it is tile basic change from a written to an oral approach 
that is tile key to obtaining the high levels of comprehension required. 

As a by-product of this technique, it provided also a vehicle
 

for explaining tci sketches and for pacing the test, as will later be
 

noted. It was one of the most useful of tile I-D testing approaches;
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and, though designed mainly for use in second-language contexts, may 
in fact have general utility in most cultural settings. In Thailand, 
administrations of the Mechanical Information Test with printed rather 
than oral questions significantly increased itr correlation with general 
academic performance, suggesting an unduly high verbal loading, even 
though the examinees' first language was the medium used. And it 
may well be that an oral approach can profitably be applied in all coun­
tries to reduce the verbal component of a variety of specific ability 
measures. 

This approach is by no means a panacea, however. It cannot be 
applied to complex verbal )roblems, such as those of a mathematical 
reasoning test, because the examinees cannot absorb the pertinent 
i:iformation from an oral presentation alone. 'o reduce the huge verbal 
loading of this type of test, an entirely new kind of item that does !lot 
rely on 'word problems" at all probably must be developed. But the 
attempts that were made to concoct such items have so far been un­
successful. 

Perceptual Factors 

If one compares any tangible object with a faithful sketch of the 
same object on paper, he will be able to find dozens ol specific charac­
teristics that are far from the same. Certain aspects of the object 
have been ignored, others have been distorted, and still others have 
been represented by special conventions that the artist has used as 
a sort of a code. And yet, most American youngsters could glance 
at the ske'.ch, and immediately name the object portrayed. 

The reason for timis, of course, is that objects are sketched in 
accordance with certain set rules that the American youngster has 
learned to interpret. The thousands of visual representations to 
which he has been exposed have so conditioned his responses that he 
not only looks at the sketch and "sees" the object, but is actually 
hard-pressed to identify the discrepancies between the two without 
careful concentration. 

Individuals who have not had this specialized training, however, 
will generally not have developed these special responses, and will 
see in a sketch what is actually there rather than what is intended. 
A sphere will look flat; a mouse in the foreground of a drawing will 
seem larger t'han an eleiphant on the horizon; a coluni of smoke will 
be a meaningless blur. Wherever visual representations are rare, 
these kinds of "more natural" responses are the more likely, and 
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appropriate adaptations of every pictorial test item will probably 
have to be made. 

The nature of these adaptations varies from test to test in 
accordance with the kind of perceptual skill the items require. Certain 
approaches are most useful for adapting test items in which the exam­
inee has to recognize the object portrayed in a drawing in order to 
answer the question, certain others for adapting items that are based 
on abstract configurations. 

Drawings and Sketches 

In some tests, such as the Checking Test described in an earlier 
example, it will be found that the examinee can work the items without 
recogni::ing the objects that are represented, and that adaptation of the 
perceptual content is not required. But in numerous other tests-such 
as the Similarities or Mechanical Information Tests o the I-D series­
the items are based on the characteristics of the objects portrayed,
 
and the correct interpretation of each sketch is absolutely essential.
 
In the early African studies, the fact that many examinees did not
 
recognize even simple objects from the drawings used in standard 
aptitude tests was one of 'he first major hurdles encountered. 

One possible approach to this problem was to try to develop a
 
core 
set of drawings that nearly everyone could interpret correctly,
and that could then be used and reused for all pictorial tests. And to 
this 9nd, a large set of trial sketches was assembled, and shown one 
at a lime to two classes of sixth-grade students whose task was to 
identify the objects portrayed. Each student was in~terviewed individ­
ually, and could use either English or his own language to name the 
object or to describe its function. Then, the percentage of students 
who identified each object correctly was used as an inr!ex of the 
relative suitability of these drawings for use in a test. 

As a result of this study, some progress wis made. It was 
founo, first-as one so many other occasions-that the apparent cul­
tural relevan':e of an object is a poor basis for predicting the inter­
pretability of a sketch. All of the exaniinees recognized the sketch
of the airplane, for example, but very few recognized the banana, 
probably because of the former's much more distinctive character­
istics. Anid it was found also that certain objects which are not 
recognized from one type of visual representation can soeoinimes be 
made recognizable by simply changing the sketch, such as replacing 
a head-on view of an elephant witn a less complex profile drawing.
With care, a small set of generally recognized drawings probably
could be assembled. 
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But the findings showed also that many of the objects that would 
be most appropriate for use in an aptitude test could not be made 
recognizable by stylistic changes alone. Each time an object that is 
not normally seen in isolation was shown-such as one eye, for ex­
ample-very few of the examinees were able to identify it correctly. 
And the same was true of all of the sketches that had necessarily to 
make use of special conventions, such as drawings of the sun, lighlaing, 
or fire. None of these very common and therefore very desirable 
phenomena could be used in a straightforward pictorial test. 

The solution that was eventually developed was based on the 
fact that in both of the I-D pictorial tests the questions are presented 
orally by the examiner, for the reasons noted in the discussion of 
language factors above. It was entirely feasible, therefore, to have 
him name the objects shown in each item as part of the oral ouestion; 
and this method of visual-plus-verbal presentation was found to be 
fully effective. It solved the problems of object recognition not only 
for items that are based on discrete objects, such as those of the 
Similarities Test, but also for items that show more complex scenes 
or actions, as a number of the Mechanical Information questions 
require. 

In some of the developing countries these difficulties are less 
acute, and naming the objects shown in simple sketches is not essen­
tial. But when a test is to be presented orally in any event, this 
techninue may still be a worthwhile addition, as an economical fail­
safe procedure. 

Size, Shape, and Spatial Orientation 

In a number of perceptual aptitude tests, the examinee has to 
perform operations that depend on the dimensions or attitudes of 
abstract configurations. The essential concept is that two or more 
shapes must be absolutely identical with respect to these character­
istics, and the problem that arises at many locations is that the con­
cepts of greometric identity or congrueice or not adequately developed. 

in the I-D series, this problem arose in the Figures Test, in 
which the examinee is to find which one of five given shapes is 
"hidden" in each of a set of larger and more complex drawings. For 
examinees in the industrialized countries, this is a relatively simple 
task, and it is mainly the difference in the rates of speed at which 
they can solve the problems that accounts for the variance in their 
scores. But the initial tryouts in Africa showed that many exaninees 
could not solve standard items of this type at all. And most of those 
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more time than could be 
who did grasp the concept had to spend much 

even a few of the problems.test to solveallowed for the entire 

. To adapt this type 	of test, it seemed clear that the basic approach" 
exam­closely to the prior experiences of the moreof relating the items 


inees (which is the indicated adaptation procedure for most of the less
 

Apparently, the 
exam­
abstract aptitude tests) could not be applied. 

inees had few if any prior encounters with geometric congruence, and
 

novel and therefore as difficult as any
 
type of item would be asone 

to try to teach this skill to tilewasThe only feasible approachother. 
as part of the testing process, hoping that they could fairly

examinees neces­
quickly reach at least tile minimum level of proficiency that is 

sary for reliable test scores. 

an effective teaching
The steps that were necessary to develop 

are described in detail in the discussion of the Figures Test 
approach 

in Chapter 6. Basically, they consisted of the following:
 

number of the complexities of the standard 
1. Eliminating a 

to reduce the task to be learned to essentials;
test problems, 

to teach this task as 
2. Developing an instructional sequence 


part of tile testing session; and
 

Providing the examinees with opportunities to practice these 
3. 

skills, and to obtain feedback on their performance. 

this novel perceptual task, all three 
To obtain adequate reliability on 


of these steps were essential.
 

same techniqueseen in the following chapters, tileAs will be 

is applicable to a wide variety of other tests and is in fact used in all 
one or more 

of the I-D tests to teach 	the basic mechanics. Whenever 


a test is strange to the examinees, this
 
of the skills involved in 

approach of "testing by teaching' is an exceptionally powerful tech­

nique of test adaptation. 

Three-Dimensional Visualization 

that show depth relationships especially difficult 
Drawings 	 are 

with visual 
for examinees who have had only limited experiem. 

Any test item that depends on the perception of 
representations. 

drawing will generallyrear of a
what is at the front and what is to the 


not be effective.
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The reason for this is that, strictly speaking, there is no 
possible way of faithfully reproducing a three-dimensional image on 
a piece of paper. Depth as it actually looks in the real world cannot 
be shown. What are commonly called three-dimenslonal drawings 
are in fact two-dimensional representations that suggest the third 
through a special convention that artist and viewer have agreed to 
use as a code. A viewer who has not learned this convention will see 
the image as it actually is-i.e., perfectly flat. 

This raises two types of probiems for the test constructor who 
is trying to develop a comprehensive set of aptitude measures. The 
first is that certain kinds of test questions, such as those of a mechan­
ical aptitude test, are normally communicated to the examinees by 
three-dimensional sketches: and if he is denied perspective drawings 
as a medium of communication, these kinds of items cannot be used. 
The second is that the skill of three-dimensional visualization is itself 
a highly effective predictor of success in most technical occupations, 
and if he cannot obtain an index of this skill in the abstract there will 
be a serious gap in the comprehensiveness of the measures. 

With respect to the first problem of using perspective drawings 
as a vehicle for measuring other ability factors, little if anything can 
be done. If the test constructor cannot devise an alteriative way of 
framing the question, the item will probably have to La dropped from 
the test. Many of the principles it had been decided to measure in 
the Mechanical Information Test could not be included simply because 
there was no practical way of communicating them to the examinees. 
And such practical considerations must, of course, override the in­
herent "cultural" relevance or expected predictive power of a proposed 
test item. 

With respect to the second problem of measuring individual 
differences iv the skill of visualization, adequate solutions can be 
developed. The effective approach, as in Figures Test, is to devise a 
task that can be taught to the examinees during the course of the 
testing session, following the same three..step procedure outlined 
above. Iii the I-D Boxes Test, the crucial breakthrough was to reduce 
the task to a problem that requires visualization of only two cubes, 
and to use the same two cubes in every item. Teaching even this 
simple task required a highly elaborate instructional procedure, but 
the examinees did learn, and the test did prove to be both reliable 
and predictive. 

That tests adapted in this manner measure ability rather than 
readiness, however, should be explicitly noted. Teaching the examinee 
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a relatively simple version of an important skill is adequate for 
complex

purposes of the test, but will not prepare him for the more 

versions that may be required in the course for which he is being 

selected. He could easily earn a top score on the Boxes Test and yet 

be completely baffled 	by a normal textbook 1.lustration. As suggested 

the need for test adaptation usually is sympto­
in an earlier chapter, 

standard training
matic of a need for comparable revisions in the 

procedures.
 

FORMAT OF THE TEST PAPER 

The single moFt important difference between examinees in the 

advanced and the developing countries lies not in their relative 
aptitude test, as 

sophistication about toe specific content of any one 
but in their relative familiarity with

in the cases described 	a.-bove, 
The ease of administering tests in the 

the testing ritual as a whole. 
United States tends to obscure how complex a skill effective testman­

ship has become and how much highly specialized. training the standard 

In Africa it quickly became apparent that 
process of testing requires. 

just following the mechanical instructions can be more challenging to
 

an inexperienced examinee than the problems posed in the actual items. 

Thus, teaching the examinees the mechanics of each test is an 
And since such teaching takes 

essential part of the testing procedure. 

time, it is clearly desirable to simplify these mechanics as much as
 

physical characteristics. Opera­
possible in the design of the test' s 


tions extraneous to the effective use of the test should be avoided.
 

The problem lies in deciding which steps are extraneous and 

For most of the steps of the standard process
which are essential. 

means of reducing the 	costs of testing, and this 
were introduced as a 

cost factor cannot be ignored. Appropriate compromises between
 

must be developed.
simplicity an efficiency 

The format of the I-D test papers ceflects the colipromises that 
intro­

seemed, on balance, to be the most cost-effective. They were 

duced specifically for examinees who have had minimal education and 

little or no prior experience with aptitude tests; but a number of them 

may weli have more general utility in all countries and at all educa­

tiomal levels. 

The Use of Reusable Booklets 

A number of the standard aptitude tests which were tried 

at the beginning of the research are published in the 
experimentally 
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form of reusable booklets which contain the test questions and the 
alternative answers. The examinee is to read the question, to select 
one of the options, and then to mark his choice on a separate sheet 

that can be scored by machine. This answer sheet is "consumed,' 
but the booklet can be used again in subsequent sessions. And, since 

one booklet and one answer sheet will accommodate several tests, 
extremely low material and data processing costs arc incurred. 

In Africa this highly efficient approach did not survive even the 
first set of field trials, however. The examinees had great difficulty 
in finding the place at which each test begins, in determining when to 
turn or not turn the page, and in coding the answers from tile booklet to 
the separate answer paper. Tin.e limits were nearly impossible to 

enforce; attempts at proctoring were ineffectual: and so preoccupied 
were examiner and examinee with tile niechanics that the substance of 
the test was reduced to an incidental. A lightly structured test-taking 
process that the examiner could control in step-by-step fashion 
clearly was essential. 

To obtain such control, it seemed reasonable to pay any price 
except that of giving up tile capability for machine scoring. This led 
naturally to the idea of printing the test questions directly on machine­
scorable answer sheets, using a separate answer sheet for each of the 
different tests. Each answer sheet would be distributed at the time 
tile examinees were to begin the test, and collected a specified number 
of minutes thereafter; and this process would be repeated for each of 

the tests to be administered during tile session. At no time would the 
examinee be working with more than a single sheet uf paper, and the 

problems of starting and stopping, turning pages, ard coding responses 
should be eliminatea completely. 

Coupled with tile administrative procedures describe in the fol­
lowing chapter, this format prcved fully effective. It is illustrated 
in Figure 1, which shows tile first half of tle I-D Figures Test. The 
second half is printed on tile reverse side of the same sheet, so that 
all of the items (for this and all of tile other I-D tests) reouire no more 
than one piece of paper. For manual scoring, two overlay stencils are 

used; for automatic scoring, tile sheet is fed twice through the machine. 

This format is somewhat more costly than the conventional 
approaches, mainly because of the additional costs of processing 
scores that must be collated from several pieces of paper. But for 
all except the most experienced examinee groups, its overall cost­

effectiveness is likely to be substantially higher. 
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Printed Instructions 

Another feature of tile I-D test format that will be nrted in 
Figure 1 is the absence of printed instructions. There a:'e no explana­
tions of the task, no sample problems, no "Go on to next column" or
 
"Stop here" directions. Tile word that indicates where the examinee
 
is to write h,s identification number is the only printed text on the
 
entire page.
 

The reason that printed explanations are not used is that these
 
introduce a sizable verbal ability factor into this type of test, 
as noted 
in an earlier discussic:.. All explanations are given orally by the 
examiner, in accordance with the procedures outlined in Chapter 5. 
Printed "Stoin" or "Go on" directions are not used because these were 
found to be generally ineffective. Instead, the tests are designed so
 
that the examinec is to work every problem on the page before him
 
without pause in every I-D test: and once the examinees have been
 
taught this rule (which is in any event consistent with their natural
 
inclinations), the need for special directions in the midst of a 
test
 
never arises.
 

The sample and practice problems are printed on a separate 
sheet, distributed and used as part of the pretest explanations. This 
serves mainly as a means of ensuring that all examinees begin the 
test at the samce time, which had been found to require an excessive 
number of proctors when the practice problems and test problems 
are printed on the same piece of paper. Similarly, the printing of 
Pa't I on the front and Part IT on the reverse side of the sheet 
simplifies the enforcement of the time limits for these separately
timed halves, since one proctor can easily monitor a group of 40 
examinees if his task is only to ensure that no one turns over the 
paper. 

Marking of the Responses 

Integrating the problems and answer spaces on the same sheet 
eliminates the coding task inherent in reusable test booklets, as 
earlier noted. The alternative answers are printed directly below 
the problem to which they apply, and the common mistake of entering 
the correct answer in the wrong place is thereby avoided. 

In most of the I-D tests, moreover, this task is even simpler
than in the Figures example. The items of the Figures Test do 
require the examinee to relate the answer spaces that are labeled 
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only with capital letters to the key at the top of the page, and thisextra step does require additional eXilanations. in most of tile othertests, each of the five answer spaces is printed below the actualanswer to which it refers (rather than below a capital letter), and thetask is reduced to one of simply underlining the answer. 

Such flexibility in positioning answer spaces virtually anywhereon the sheet to fit the format of a particular pictorial, symbolic, orverbal test problem was not possible a few years ago. The sensorsof the mark-sensing machines formerly used would not have beenable to trace the many different patterns of answer spaces the I-Dtests require. But with optical scanners (such as the IBM 12301231, orused in the later African studies) the tolerance limits arebroad, and each of the multiple-choice tests of the I-D series couldbe cast into a format that these machines a:'e able to score. Tle. onlyimportant requirement was that a special type of ink had to be used inprinting the questions, so that only tile marks the examinee makeswould register on the machine. 

The one desired response that the examinees were not able tomake correctly was to code their ten-digit identification numbers intothe answer space format at the top of the page, which is necessarywhenever the test is to be scored by
too many 

machine. One problem was thaterrors were made, even after detailed explanations. Asecond was that coding had to be done ondisrupted the examiner' s control 
both sides of the paper, which 

over the time limits when the exam­inees ended Part I and begin Part II. Accordingly, this operation was
performed by the center's clerical staff before the papers were fedthrough the machine; or, when rosters of the examinees' names wereavailable in adv:.mce of the testing session, the computer 
was used to
preprint the apprJpriate number on the test papers each examinee
 
would be given.
 

Uniformity o1 Separate Tests 

Since an examinee usually is giveli four or five separate testsduring the course of a testing session, it isthe highly desirable to followsame standard format for every test of the series. Making testsof different abilities identical in appearance is, of course, not leasiblein many cases, but inconsistencies in the mechanics common to alltests can and should be avoided. The placement of the answer spaces,for example, should consistently bt beneath the answer, or in frontof the answer, or after the answer, a'd not vary from one test to theother. The examinees can learn any rul> the test constructor decides 
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to adopt, but sudden changes in a rule that they have already learned 
are extremely disruptive. 

SUMMARY OF SUGGESTED TEST
 
CHARACTERISTICS
 

Eight major topics related to the content and formnat Uf an 
aptitude test were discussed in this chapter. They may be summarized 
briefly as follows: 

Knewledge Factors 

1. The residue of what is left of a standard aptitude test after 
the culturally inappropriate elements have been eliminated will 
generally not serve as an adequate ability measure. New content 
specifically appropriate to this culture should be developed, using one 
of three methods suggested. 

2. Before ,indertaking 6uch adaptatik s, hcwever, the inappro­
priateness of the original content should bi. verified by empirical 
studies. Considerable savings can be effected by deferring purely 
cosmetic changes until the initial tryouts have been completed. 

Language Factors 

3. As an index of gencral learning ability, verbal tests are 
generally superior to culture-fair methods, even for second-language 
examinees. The development of such tests may be qute costly, how­
ever, because of the many highly specific local adaptations that will 
be required. 

4. In tests that use printed language as a vehicle for measuring 
nonverbal skills this incidental but substantial verbal component may 
significantly distort the scores. Replacing printed instructions with 
oral instructions is frequently an effective and economical solution. 

Perceptual Factors 

5. An oral approach may also be used in pictorial tests when 
the examinees are unable to interpret the drawings. If the test is 
paced by the examin2r in any event, he can simply name each of the 
objects portrayed as an integral part of the instructions. 
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6. In tests that require perceptual skills unfamiliar to the
examinees, 
these skills must be taught as the first step of the testingprocedure. This can be done by simplifying the task, developing anappropriate instructional sequence, and providing the examinees with
feedback on thijr performance during a practice session. 

Design of the Test Paper 

7. When the examinees are not highly experienced in takingtests, the standard format must be revised to reduce the number of
mechanical operations they will have to master. Printing the questionsdirectly on a machine-scorable answer sheet will provide most of these
 
necessary mechanical simplifications.
 

8. Each of the separate tests of the series should be designedto fit (front and back) on a single sheet of paper, so that the examineeswill have to manipulate no more than one sheet at a time. This can bedone for virtually any type of aptitude test. 

As important as the design of the actual test paper is the developmentof effective administrative procedures. This is the topic of Chapter 5. 



CHAPTER5 
THF DESIGN 

OF 
EFFECTIVE 

TESTING 
PROCEDURES 

The instructions that accompany the standard aptitude testspainstakingly developed, wereand it would be unfair to characterize as anything but detailed and com;Alete. 
them 

The examiner is told exactlywhat he should do from the time the examinees enter the room; exactlywhat he should say before, during, and after each test; and exactlyhow he should respond to the various mishaps that sometimes arise.The e:xaminee is told when, w;iere, and how to enter his name aadother biographical data; how to work the problms and aark his
responses; and even 
how to obtain a maximum score. For most groups,the procedure is much more complete than it actually needs to be-acomfortable margin of safety has been provided. 

Yet, as was earlier noted, the effectiveness of this processdepends on two important characteristics of the examinees for whichthe standard tests are intended. The first is the examinees' familiaritywith the general ritual of modern testing. Except for certain minordifferences, the test they are taking today is "like all of the others"they have been given on so many prior occasions. And the second istheii facility in understandhig and following printed instructions, for
the power of the printed word 
 to elicit a desired response has beenthe key to the efficiency of packaging that has made the testing ofmany millions of individuals per year routine in the American culture. 

For examinees who have neither of these two characteristics,proced,.res that are still more complete and still more detailed mustbe developed. The first step is to revise the format of the test so thatit can be administered, as described in the preceding chapter. Thesecond is to devise the methods whereby this actually will be done in 
a "live" testing session. 
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TEACHING THE TEST OPERATIONS 

Even after an aptitude test has been simplified to its barestessentials, it will still require the .xaminee to perform a fai.,ly largenumber of skilled operations. Some will be substantive, inhe:-ent inthe process of solving the problem; soi iewill be strictly mechanical,imposed by the logistic demands of group testing and economicalscoring. Both sets of skills must be taught as an integral part of thepretest instructions. 

The I-D teaching procedures rely mainly on demonstration,visual aids, and supervised practice sessions. For inexperiencedexaminees 
with limited language skills, all three proved essential.
 

The Demonstration Procedure 

The substantive and mechanical operations the examinees
master are 
best explained by 
must 

means of a detailed demonstration thatercompasses 2very step of the procedure.
the Using a large mock-up ofictual test ual)er, the examiner works a number of sample problemsexactly as the examinees are to work them, showing by his actions(and explaining by the oral commentary that accompanies these actions)just what it is that they are 
thc examinees are 

to do. As the demonstra;.ion proceeds,
asked to participate 
more and mo.r2 actively in thesolution; by the time the final sample problem is reached, they 
are
in actuality solving it on their own (or, that at Icast is the goal at
which the development of Ihe demonstration procedure 
 must be
 
directed).
 

Achieving this goal may require a lengthy trial-and-errorprocess, in which many alternative approaches are tried and discarded;for, in addition to the general guidelines applicable to all demonstra­tions, most tests present one or more unique explanation problems
for which ad hoc solutions iust be developed. A number of these
 spec lcases 
will be illustrated in the following review of tile principles
gene. lly applicable to the pretest denonstration. 

_Tnographical Orientation 

The first step of the demonstration should consist of a "guidedtour" of the test paper (i.e., the sheet of sample and practice p Dblems)that the examinees have been given. Using the large mock-up of thispaper, the examiner should identify each of its major components, 
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distinguishing the "sample problems we shall work now" from the 

"practice problems we shall work later," a:d naming all of !he test's 

graph that will help us to find the answer."unique feaLures, such as "the 
can part of theBefore the examinees' attention be focused on a-y one 

test, their natural curiosity about its many strange features must be 

the briefest of orientations will significantly in­dispelled, and even 
crease the attentiveness of the group. to the subsequent more detailed 

explanations. 

In addition to its utility as a general familiariza".on device, 

this initial orieiitatioa also serves the highly important function of 
in thisshowing the examinee just what is meant by a "Lest problem" 

particular test. The radical change in the appearance of the problem­

unit to which he is to respond as he goes from one aptitude test to the 

next is a major source of confusion for an inexperienced examinee. 

In the I-D tests, for example, a "problem" sometimes consists of five 
sometimes of a path thatdrawings, sometimes of two small squares, 

half of the page. If the examinee is not shown explicitly thecovers 

is divided, the
nature of the units into which each of these tests 

In this first step of thedemonstraticns will not be fully effective. 
units is the key teaching objective.procedure, defining the problem 

Sequence of Instruction 

The sample problems that follow this general orientation should 
.ginning with the1be designed to teach the task in logical chunks, 


more slowly. The first
essential concept and then adding the others 

sample problem is especially important since many examinees will 

out" if it seems too complex or obscure. For tasks that inherently"tune 

are complex, ways of reducing this complexity for purposes of the
 

first sample problem may have to be found. 

One useful technique is to split the central concept into a number
 

of separate components and to teach these piecemeal, using 
two or 

three separate problems. This was the approach used in the I-D 

Similarities Tet, which is intended for semiliterate groups and there­

fore requires especially simplified explanations. The basic task in 

this test is to discover the characteristic that is common to four of the 

five objects shown in each item, and to indicate which one does not 

belong in the group. The problem encountered was that the examinees, 

having been told to mark the one that is different, would look for the 

unique characteristic of the one exception rather than tie common 
objectscharacteristic of the similar four, and-because each of the five 


invariably had at least one unique characteristic-would become
 
between the operation required
hopelessly confused. The difference 

http:familiariza".on
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to solve the problem (to find the four) and the operation required to 
mark the answer (to check just one) created a conflict-situation that 
the initial set of sample items did not resolve. 

Accordingly, the teaching of the concept was split among several 
sample items. The first sample problem contains ;,ur drawings that 
are not only similar hut identical, and the concept taught 's that "four 
are the same." Then, the second sample extends this concept to the 
one that ib actually desired by showing four pieces of fruit which, 
though not identical, clearly are "in ore way the same." Then, more 
subtle categories are gradually introduced in the subsequent sample 
items. The confusion was not completely resolved, but the initial 
focus on the component of sameness alone did significantly improve 
the comprehension of at least the more able examinees. 

This piecemeal approach is useful also in many tests in which 
accuracy and speed both are important. In the I-D Manual Dexterity 
Test, for example, the initial demonstration is limited to the accuracy 
component alone--the examinees are shown only what is "right" and 
what constitutcs a "mistake." Then, after this aspect of the task is 
thoroughly understood, the examiner repeats the entire demonstration 
procedure, this time working at breakneck speed. Trying to teach 
both requirements in a single demonstration, as was done in the 
earlier version, was too large a chunk to be effective. 

For complex tasks that are not readily split i-to discrete com­
ponents, a more general training session in advance of even the first 
sample problem is often a useful precaution. Inthe I-D) Boxes Test, 
examinees at the more junior levels had to be shown how a cube looks 
when drawn on paper before they could follow the demonstration of 
even the simplest one of these items oecause the basic ability to "see" 
the cubes shown in each item is an essential prerequisite to a meaning­
ful demonstration. And in the I-D tests that ara based on tables and 
graphs, a general explanation of these kinds of data displays also 
proved to t. a necessary preliminary to the actual sample items. 

Another useful technique is to arrange the order of the four or 
five tests that the applicants are to be given so that the most difficult 
to explain will be the last of the session. Because of the overlap in 
at least the mechanical operations that the various tests require, part 
of the teaching barden of the more complex tests can in this way be 
shifted to the earlier demonstrations, permitting both examiner and 
examinee to concentrate on the more difficult skills that these tests re­
quire. In the I-D series, the numbers of the tests are arranged so that 
this will be done automatically if the tests are administered in numeri­
cal order. 
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Physical Demonstrations 

Insofar as possible, the instructional sequence should rely on 
physical demonstrations-i.e., on visible actions of the examiner­
rather than verbal explanations. If the examinees are able to see what 
they are to do, the instructions will be considerably more effective; 
the test constructor should try to find ways in which even "mental" 
tasks can be reduced to actions the examinees can observe. 

For some tests, physical demonstrations are the natural mode 
of explanation, and no special efforts are necessary to reduce the 
task to on iiht can be demonstrated concretely. The I-D Dexterity 
Tests, which arz nased strictly on the physical action of tracing a 
path with a pencil are one clear-cut example. But for other tests, 
considarable trial and error may be required to develop a demonstra­
tion procedure from which the examinees will in fact be able to learn. 
And, interestingly, the solution may turn out to be quite complex-as 
in the chalk-talk, solid models, and folding patterns that Boxes requires 
-- as in the demonstration based on two fingers that was found most 
effective for Table Reading. 

The descriptions of the tests in Chapter 6 will provide a number 
of additional illustrations of the kinds of physical demonstrations that 
can be developed to teach tasks that require primarily mental operations. 
For inexperienced examinees, the research investment necessary to 
develop such procedures is highly worthwhile. 

Oral Explanations 

The ideal role of the examiner's oral commentary is that of a 
strictly supplementary explanation of procedures taught mainly by 
physical demonstration. But this ideal is selt-m achieved. Certain 
aspects of a mental ability test simply cannot oe shown, and the 
teaching burden tor these aspects must be carried by an oral explana­
tion aione. When this is the case, even more trial-and-error than is 
necessary for the development of the demonstration techniques typi­
cally will be required. 

One problem is that the u.c of a single word or phrase in the 
course of the commentary can mean the difference between success 
and failure, especially for second-language examinees. The I-D 
Coding Test is a case in point. As noted in Chapter 6, the instructions 
for this test were not fully effective until the examiner began to use 
two entirely different words to designate the squares that contain the 
stimulus figures and the (identical) squares in which the examinees 
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are to mark their responses, and taught this two-word vocabulary as 
the first step of the topographical orientation. And such subtle differ­
ences are, of course, difficult to discover. 

A second problem is that the basic approach to the explanation­
the nature of the bridgL that is used to link the concept to idcas with 
which the examinees are familiar already-appears to be peculiar to 
each type of test, and must be developed through ad huc experimentation. 
EsPecially instructive in this respect was the problem of trying to 
explain verbal analegy items. None of the alternative approaches tried 
was successful, until it was decided to try dropping the explanation 
completely and letting the examinees develop the concept themselves 
through induction. The effective technique for explaining this test was 
to use no explanation whatever; and, as would be expected, it took 
many successive tryouts to generate so unorthodox an approach. 

A third difficulty, perhaps peculiar to the African setting, is that 
a number of key words had to be changed when the test was used in a 
different country in which the same language is spoken. Thus, "capital
letters" in one country had to become "block letters" in another; 
"pitcher" had to be changed to "jug," "water glass" to "tumbler." 
The most numerous differences of this kind naturally were found in 
changing the Nigerian tests to Liberian versions because of the basic 
differences in British and American speech; but even among the ex-
British countries (e.g., Nigeria and Malawi) many specific changes 
had to be made. Isolating these needs is, of course, not an especially 
challenging problem-so long as the test constructor is prepared to 
take the time to identify them and is aware of this difficulty when he 
plans the initial research. 

Design of the Visual Aids 

Throughout the examiner's demonstration, extensive use is made 
of visual aids and supplementary illustrative items. In the preceding 
discussion, specific reference was made to the large mock-up of each 
page of sample problems that is the core of each demonstration, and 
to a variety of additional props-folding patterns, cut-outs, etc.-that 
certain aptitude tests also require. In an instructional sequence based 
largely on physical demonstrations, adequate visual aids are essential. 

To be suitable for use in a developing country, these visual aids 
must meet not only the technical needs of the test but also the practical 
criteria of serviceability and minimal expense. They must be large 
enough to be seen, portable enough to be easily and cheaply transported 
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to each testing location, and durable enough to withstand frequent

transport and use under unfavorable climatic conditions. 
 They must
be reusable, even though tile examiner will write on them as part of
each demonstration, and they must be fairly cheap to produce. Design­
ing suitable visual aids is itself a quite challenging task of product 
engineering. 

To provide a high degree of reusability at reasonable cost,

plastic laminates proved to be by far the most 
satisfactory approach
of those that were tried. The mock-ups are printed on regular paper
and then encased in thin plastic sheets by a process similar to that 
used for such other common laminates as identification cards or credit
cards in the United States. The resulting visual is light but stu.,dy,
and the marks that tile examiner makes on its surface during the 
administration of the test can be rubbed off with a cloth after the

session. In quantity, tilecost of production is low, and each visual
 
can be used for five years or longer with no sign of wear.
 

To display the visuals, use was made of the "hook 'n' loop"

nylon tape that 
was just then coming into pol)pular use. Tile display
board (which doubles as a carrying case for the visual aids) is cuvered
with the "loop" tape, and to tile back of each visual a few strips of the

"hook" tape are .tl'"fixed. 
 When the visual is placed against the board,

it stays in place until pulled off by force. This had the advantage not

only of simplicity but also of making it possible to cut some of the
 
larger mock-ups into smaller pieces for transportability and then
 
easily to reassemble them on tile board.
 

The use of this tape was first suggested by the requirements of

the Boxes Test, in which the examiner must be able to remove 
the 
patterns from the display, fold them, and then replace them as an

integral part of the demenstration procedure. It continues to 
serve
this purpose, in addition to its more general utility for all other types 
of aptitude tests. 

The visual aids used for tile Figures Test are illustrated in
 
Figure 2.
 

The Supervised Practice Session 

The practice session that follows tile demonstration is another 
essential element of the teaching procedure. It should be designed to 
serve three major functions. 



FIGLi!E 2 

Examiner's Instructions for the I-D Figures Test 

MATERIALS NEEDED 

For each student:
 
One Green practice paper number 10
 
One Test Paper
 
Two pencils and eraser
 

For the examiner:
 
One Tinier with bell
 
Fi 'e Display Sections for ' Figures Test
 
Five yellow cut-outs
 
One Display Board
 
Two black or red marking pencils (china marker)
 

PROCEDURE
 

1. Set up tw display board. 
2. Students turn to the green paper number 10. 
3. Examiner explains the four sample problems. 
4. Group does the four practice problems in one minute. 
5. Examiner puts problems 5, 6, 7, and 8 on the display board. 
r. Examiner explains and dem':nstrates the practice problems. 
7. Group puts away their green books. 
8. Test p-ipers are distributed. 
9. Each examinee writes his number on the test paper.

10. Part One is administered iii five minutes. 
11. Part Two is administered in five minutes. 
12. Test papers are collected. 

Examiner's Instructions FIGURES TEST 

1. DISPLAY BOARD 

Set up the display board exactly as shown y / 2 >at the right. Be sure that the display t _- 1 
board is placed higl enough for everyone 
to see. '., ,I 

2. INSTRUCTIONS 

Everybody take your gicen book. (Pause) 
Find paper number 10. It looks like this 
paper in my hand (Hold up a copy of page 
10 for all to see). The front of your paper 
looks like this (Point to visual). 
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Examiner's Instructions FIGURES TST 

At the top of the paper are five pictures, A, B, C, D, and E (Pont to 
each). Under the pictures are problems ...Problem one, Problem 
two, Problem three, and Problcm four (Point to each). These are 
pictures (Point) and these are the prC.Ileis (Poinil). 

3. SAMPLE PROBLEMS 

Now, look at problem one. (Pause) Inside problem one ...some­
where inside here (Point) ...thert is hidden ...there is hidden ... 
one of these five I.ictures (Point to the pictui es). Only ane. One 
of these five pictures here (Point) is hidden inside problem one. 
It is exactly the same size, exactly the same shape, and it has not 
been turned in any way. It looks exactly the sa'ne inside problem 
one (Point), as it looks up liere (Point). 

Which picture is hidden inside problem one? Is it A, B, C, D, or 
E? (Get group response.) All right, let us check. Look at C. 
(Pick up cut-out and sop)erinhl)0o! or C.) It fits exactly inside 
problem one (Superinpose on problen one). It is exactly the same 
(Keep moving cut-out front one to the othei while talking). It is 
exactly the same size, exactly the same shape, it has not been 
turned inany way (Trn figure). Not turned in any way. The ansv.er 
is C. (Put down cut-,aut.) 

.......... 
. . .
 .... 
 ..
 

Picture C isexactly the Same Size, 

;~! Z "_ -. L__'___ __,_ . . . . . 1>...a 


exactly ....... the same ...... shape,
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and itisnot tuirn In isv way. It fits .xactly Iid, problem ont,. 

To show that C is the right answer. I take my pencil and mavk under 
C. Fill in the two lines under C. (Mark visual.) Everybody, take
 
your pencil and mark under C. (Give proctors time to check.)
 

Now look at p robl eintwo. Look at problein two. The question is the 
saine. Which picture is hiddtn inside problem two? (Pause) Who
 
can tell iewhich onu? (Get respoltse.) That's right, it is E.
 
(Pick up cut-out and de monstrate. ) Retmember it niust be exactly

the Samine size. Exactly th sanit? shape. It catnot be turned iii arty 
way. It must fit exactly. The answer is E. Everybody mark E for 
number two. (Mark vis;ual.) 

Problein thrce. Which piciture is hidde i'., (Get group response.)
 
That's right, it i.picture B. (Denmonstrate with cut-out.) It is
 
exactly the same size. Exactly tle same shape. It has not 
 been
 
turned in any way. It fits exactly. The answer is B. Everybody
 
mark B for number three. (Mark visual.)
 

Problem four. Which picture is hidden? (Get group ry sponse.)

That's right, it is picture D. (Demonstrate wit:: cut-out.) It is
 
exactly the same size. Exactly thte same hape. It has not 
 been 
turned in any way. It fits exactly. Everybody mark D for ,umber 
four. iMark visual.) 

Put your pencils dtown 

4. PiACTICE PROBLEMS 

On tile bttotm of youri t:pers are pro­
blenis 5, 6, 7, and 8. You will do these ..­
problems for piactice!. You will (to.

these four problenis inone minute. " '. 

* 

.
 
Pencils up! Everybody begin! (Start
 
clock.) (While students are working
 
relplace the four pr,' ole tis on the
 
visual board with probleins 5, 6, 7, and
 
8.)Allow exactly one minute,
 

Stop! Put your pencils (town
 

Let us check on the answers.
 

an 
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Problem 5. Which picture is hidden? (Get group response.) That's 
correct, it is A. (Demonstrate with cut-out.) It is not C. C will 
not fit (Demonstrate). 

Problem 6. Which picture is hidden? (Get group responlse.) That's 
correct, it is C. (Demonstrate with cut-out.) It is not E. E will 
not fit (Demonstrate). 

Problem 7. Which picture is hidden? (Get group response.) That's 
correct, it is L. (Demonstrate with cut-out.) It is not B (Demon­
strate). It is not E (Demonstrate). 

Problem 8. Which picture is hidden? (Get group response.) That's 
correct, it is A. (Demonstrate with cut-out.) 

Everybod, take your green books and put them under your seat. 
(Proctors check.) 

5. TEST PAPERS 

Proctors distribute the correct number of test papers to the first 
examinee in each row. The first examinee walks down the aisle 
and gives one paper to each person in his row. Check that papers 
are being passed quickly. 

Does everylx)dy have a test paper that looks like thio? (Hold up a 
copy of the Figures Test for the class to see.) 

6. NUMIBFR 

At the top of your paper is tie word number (Point). Everybody 
find tile word number, Now take your pencil and write your number 
on the line rext to tile word number. (Proctors check) Everybody 
write your number. 

7. PART 1 

We will now do Part I of the test. 
It has 20 problems and five min­
utes of time. If you finish before 
the time is 0u), 1)0t your peils
down and wait. You are to do these 
20 problems (Point) ant no more. 

Pencils up! Everybody begin!(Start clock.) i -'.(.* 

Allow exactly five minutes. Check 
that no one turns his paper over. 
Pencils up! Everybody stop! 
(Insure all stop and keel) pencils 
up.) Part I is finished. 
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8. PART II 

We will now do Part II which has 20 problems more. Turn your 
papers over to the back. You will do these 20 problems and not go
back to Part I. Everybody begin. (Start clock. While examinees 
work, set up visuals for the next test, if any.)
 

Allow exactly five minutes.
 

Pencils up! Everybody stop)!
 

Hell proctors collect papers quickly. 
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Tile first is to give tile proctors an opportunity to check each
 
examinee's performance as on
he works the practice items and to

provide any additional clarification that may be required. Such 
 individ­
ual checks are necessary in the developing countries because most 
inexperienced examinees will not voluntarily admit that they are con­
fused, and the standard approach of ending the explanation by simply
asking for questions is seldom effective. Looking at an actual sample
of each examinee's work-which an experienced proctor can learn to 
do at a gknce while "patrolling" the aisles during the practice session­
is the only reaItstic way of verifying that the instructions have been 
understood. 

The second is to provide the examinees with feedback theiron
individual efforts in solving the problems, as a hasis for more meaning­
ful follow-up explanations. After the examinees have completed the 
pra. tice exercises, the examiner . nould go over these items and
 
expiain the answers intended, so that each examinee can identify (and

hopefully profit from) the 
errors that he has inade. From a teaching

point of view, such feedback on problems the examinee has already

tried to solve on his own is an important adjunct to the initial demons­
tration, in 'hich the problems 
are worked jointly by the entire group. 

The third and perhaps most important function of the practice

session is to teach the examinees tho rate of speed at which they must

work to obtain the best possible score. 
 The timing of the practice
exercises should be proportional to the time that will be allotted during
the actual test, so that the examinees can actually experience the 
pace that will be expected. Simply announcing that "you will have fiveminutes for thirty problems" is a quite meaningless form of guidance
for examinees not accustomed to aptitude tests, and so is the standard 
caution to "work as fast as you can without making mistakes." Here, 
as at all other stages in the. instructional sequence, the examinees 
have to be shown by concrete demonstrations. 

To serve these three functions, the practice session has to be
considerably longer than that typically included in standaid aptitude
tests. One or two practice problems aice seldom enough. And, as a
result of this extended practice session (and of the detailed demonstra­
tion that precedes it), the I-D approach does require more time than 
the standard testing procedures. But the twenty-four minutes of total
testing time that the average I-D test requires is thought to be entirely
reasonable for measuring novel skills in populations seldom if ever 
tested before. 



100 ABILITY TESTING IN DEVELOPING COUNTRIES 

Criteria for Evaluating the

Teaching Procedure
 

A final point on the development of an adequate teaching procedureconcerns the criteria by which the effectiveness of a trial procedurecan be assessed. i all of the approaches that have been suggested,the test constructor has eventually to put his ideas to the test by tryingthem in a live testing session and by determining the degreethey actually communicated the essential concepts and operations 
to which 

the examinees. The question is: toHow can he tell? Howtiate the examinee can he differen­errors that are attributal:le to a faulty teaching pro­cedure from those that reflect deficiencies in the content of the testor in its fo-rmat or in any of the other structural features consideredin Chapter .1? hithe standard analyseE of the results of a test, theeffects of all of these different kinds of shortcomings are intermingled. 
In the AID/AIp studies it was found that three separate typesof criteria could generally be applied. They are increasingly expensivebut provide increasingly sharper results. 

At the simplest level, the examiner can rely on the observationsthat the proctors make during the practice sessions. By noting thefrequency of procedural errors, the number of examinees who need
special assistance, the amount of hesitation when the starting signal
is given, and other symptoms of uncertainty
proctors or confusion, experiencedcan usually 
can 

make fairly astute judgments about the "readiness"of a procedure and 
 often pick out the specific elements of the
sequence that require further attention.when the procedure During the early tryouts,is still in the preliminary development stages,such proctor judgments are generally sufficient. 
As the procedure is developed further, however, additional
indexes wili be required, for the observations
necessarily limited to 

of the proctors are
a small sample of examinee performanze and
are sensitive mainly to the grosser kinds of mistakes.accurate And, howeverthey may be in identifying deficiencies at the early develop­ment stages, they cannot verify that a
fact ready for use. 
more polished procedure is in
 

prehension-e.g., 
Whether the desired criterion of examinee 
com­

the procedure--has
that 95 percent of the group members understandor has not been attained is something that aproctor cannot be expected to assess during the course of a livetesting session. 

test scores, using Rot 
Somewhat better for this purpose is a check of the examinees'measures of central tendency but the raw score 
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distribution. When the procedures have not been adequately understoodby a part of the group, the shape of the distribution will generally havetwo humps rather than the one normally expected, for the scores willpile up not only around the mean but alSo at the chance level at whichthose who did not understand will perform. And, though there .re

other kinds of deficiencies that can 
lead to the same phenomenon,inadequacies in the teaching procedure is by far the most probable
explanation in the developing countries. 

A more accurate criterion still is an index based on the natureof the examinees' answers individualto the test question-i.e., on thekinds of mistakes that they made. Two examples of such indexes aregiven in Chapter 6 in the discussions of the Boxes and the Verbal
Analogies Tests. The former is based on a certain subset of itemsthat every examinee who has understood the concept should be able to answer correctly, the latter on the one response in each set of five
 answer options that would logically be selected by an individual who
does not understo7.J the basic idea. These kinds of indexes are usefulnot only during the developmental stages but also hi an operationaltesting program, to monitor the quality of administration at the various 
field locations. 

CONTROLLING PERFORMANCE 

Another essential requirement of effective testing is that theconditions under which the various examinees take the test be suffi­ciently similar to ensure that the 
 relative magnitudes of their scores are in fact a meaningful index of their respective potential. No one
should enjoy an 
unfair advantage; no one should be handicapped by anunfair constraint. In the jargon of test construction, reasonably

standardized 
testing conditions must be maintained. 

The unique problems of standardization that arise in the develop­ing countries lie not in ensuring that the examiner and proctors will
make the same 
inputs to all groups at all testing locations. This is auniversal problem in all countries, and the same types of precautions
(i.e., adequate training, detailed manuals, and statistical checks of thescores) should be applied. Rather, the unique problems lie in adequately"programming" the behavior of the examinees to ensure that all ofthem will abide by the explicit rules and regulations, and that all or
 
most of them will use roughly the same test-taking tactics in their
individual efforts to obtain a maximum score. To attain reasonableuniformity in individual performance, a variety of specific controls 
usually must be applied. 
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The Explicit Test Regulations 

In all aptitude tests, there are certain explicit rules that all of 
the examinees are expected to follow. Some of these are general test­
taking rules, such as not beginning until the signal is given; not com­
pleting Part I when Part II is to be started; or not returning to the
 
incompleted Part I problems later, 
even when there is time to sparr.
Others are specific to certain types of items, such as not erasing and 
changing responses in the case of the Manual Dexterity Test. All such 
rules must be explained as part of the initial instructions, and then 
enforced as strictl as possible throughout the session. 

The problems in enforcing these basic rules derive mainly from
the na'ivet6 of the examinees. Although some deliberate cheating does, 
of course, also occur, deviations from the rules prescribed for a test 
are much more often ingenuous errors, resulting from the examinees' 
failure to understand .;r to appreciate the importance of a certain 
procedure. If they are helped to avoid honest mistakes, most of the
 
deviations that typically are noted 
in the administration of a standard
 
aptitude test-and frequently misconstrued as deliberate cheating­
wilt dzappear.
 

One way of helping the inexperienced examinee is to use obvious
and unambiguous signals at the beginning and end of the test. Before 
each of the I-D tests begins, the examinees are told to hold their 
pencils up in the air and to wait until the examiner says "Go!" before 
starting the test. The action of the examinees and the word used by
the examiner are the same for every test-and both are practiced at 
the very start of the session, during the examiner's introductory
remarks. Similarly, a darkroom timer (which rings when the preset
time has expired) is used instead of a stopwatch in timing the tests; 
and the examinees aee taught to raise their pencils to the starting
position at the sound of this ring. At the beginning and end of each 
part of each test, no "honest" mistakes can be made. 

A second type of control is that afforded by the proctors, whose 
primary task once the test is begun is to spot and correct procedural 
deviations. This task can be greatly simplified, as noted in the pre­
ceding chapter-, by designing the test in part from the point of view of 
controlling performance. Printing Parts I and 11 on opposite sides of 
the sheet, for example, enables the proctors to listen for as well as 
to watch for infractions of the rule that prohibits moving on or going 
back. 

A third and especially effective control is to "human engineer"
the test or procedure to make it impossible for the examinees to 
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deviate from the prescribed regulation. To enforce the rule against 
changing answers on the dexterity tests, the most simple solution is 
to provide the examinees with pens or pencils that have no erasers. 
Tu prevent them from consulting their practice papers after the actual 
test is begun, these papers can be collected; or, to save time, the 
examinees can simply be asked to sit on these papers-as is actually
done in the I-D tesing procedures. Many ideas for improved controls 
will occur to the examiner who actively looks for deviations during 
each testing session, and then asks "How c-n these be prevented?" 

Tactical Variations 

Some of the individual differences in test-taking behavior are
 
virtually impossible to control. If an examinee decides to work th?
 
last problem in the array first or 
to do the array in horizontal rather 
than vertical order, the chances that this will be discovered and cor­
rected in time are essentially nil. Monitoring performance at the 
level of the individual test items is simply not practical in a group 
testing session. 

What the test constructor can and should do, however, is to
 
ensure that the tactics which are taught as the "normal" test-taking
 
proceduie are in fact those that are 
likely to result in a maximum score.
If the tryouts show that certain of the examinees found a better approach 
and thereby obtained inflated scores, the test should be revised either 
to preclude these tactics or theto adopt them as ,ormal test-takirgr 
procedure; for, even though this will aot guarantee uniformity, the 
number of examinees who will deviate from the optimum ta ,tis is 
likely to be appreciably lower. 

A case in point is the I-D Arithmetic Test, which is based on 
simple addition? subtraction, multiplication, and division problems.
The initial version that was prepared presented these four kinds of 
problems in scrambled order, so that the score would reflect a sam­
ple of performance on all four operations for every examinee, including 
those who completed only a small number of items. But inthe tryouts

the proctors noted that many examinees skipped the harder problems 
and worked the problems based on the easier operations first rather 
than following the numerical sequence that was intended. And even 
though these examinees did not necessarily earn higher scores-the 
data on this were not clear-.it seemed desirable to try to reduce this 
large individual variation by unscrambling the test and presenting
the four kinds of problems in four separate groups. The more 
"natural" sequence of addition first, subtraction second, multiplication 

http:clear-.it
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third, and division last was followed in subsequent versions; and the 
large differences in exaieiwe tactics that were initially noted no 
longer occur. 

To a considerable extent, of course, this difficulty can be attri­
buted to the test constructors for adopting an unnatural sequence for 
less than compelling reasons. Herein lies perhaps tile ey principle
in controlling these kinds of variations in test-taking tehavior. If the 
test constructor consistently uses the pattern of presentation that 
affords the most natural, straightforward approach to each type of 
problem, and foregoes the niceties of measurement that are not truly
essential, relatively few deviations in examinee performance will be 
encountered in the developing countries. One of the advantages of
 
testing inexperienced examinees 
 is that they tend to be docile as well
 
as naive.
 

For a second major source of tactical variations, so simple a 
remedy cannot be prescribed. Indiv Iual differences in the manage­
ment of time limits-which are substantial even in groups of highly
experienced examinees-are magnified many times over' in the develop­
ing countries; a number of special n.'asures must be introduced to
 
obtain comparable scores. If one examinee races through the test in
 
half the allotted time while another checks and double-checks his 
answer to each problem before trying the next, their relative 
aptitudes cannot be determined. 

The nature of the appropriate controls varies i' accordance 
with the mix of speed and accuracy that a partcula.i tes, requires.
Speed tests, power tests, and time-limit tests are the three major 
categories to be considered. 

SpledTests 

Strictly speaking, a speed test is one in wh~ch every examinee 
woula get every item right if adequate time were provided. The 
examinees' scores are different only because the time limit is set 
so that no examinee can possibly complete all of the items, giving
those who can work them more quickly the higher test scores. 

In practice, few tests are so devoid of skills other than speed
to meet this strict definition; and the term is used more bioadly to 
include all tests that depend so greatly on speed that mistakes rarely
if ever occur. Thus, the speed tests of the I-D series inciude not 
only the Marking Test (which is a pure .peed test in the classical 
sense), but also such tests as Coding and Checking, in which counts 
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of the "number of items attempted" and of the "number answered 
correctly" are almost always the same. 

The most effective way of encouraging the examinees to work at 
the peak pace that will yield the mximum score on these types of tests 
is to use a greatly exaggerated pace during the demonstrations. If the 
examiner works the sample exercises at frantic speed, the examinees 
will immediately get the idea-and the spectacle of a harrassed examiner 
trying (unsuccessfully) to beat the clock will help ccnsiderably also in 
easing the tensions that typically inhibit all-ott performance. From 
the point of view of uniform tast-taking behavior, speed tests require 
the least demanding controls. 

The only caution to be observed with these tests is that they 
should not be given as the first test of the session. Most groups need 
the warm-up a more tightly controlled test provides to prepare them 
for high-speed performance. 

Power Tests 

A pure power test is at the other extreme of the speed-accuracy 
continuum in that in this type of test, at least theoretically, time is 
not important. The differences in the examinees' scores derive 
strictly from the inherent difficulty of the test items; and, even it 
infinite time were permitted, the results would presumably still be 
the same. In practice the term is used more broadly to include all of 
those tests in which the test constructor wants every examinee to 
attempt every item, and has made the time limits unusually generous 
to bring this about. 

From the point of view of the cost of testing, "unusually generous" 
must normally be limited to a maximum of about one minute per item, 
however, and if the test is to serve its purpose, the examinees must 
all work at this pace or faster. The normal precaution is to tell the 
examinees periodically during the course of the test how many minutes 
remain, to encourage those who have fallen behind to work a little 
more quickly. And, for ,ertain tests, this standard technique is 
adequate also in the developing countries. It is fully effective for the 
Information Tests, probably because of the advanced educational levels 
at which these are given; and at least satisfactory for the lower-level 
Reading and Verbal Analogies Tests, perhaps because the simplicity 
of the language used in these items encourages faster performance. 

But for the more novel types of test items-such as those of an 
abstract reasoning test- these periodic remir.iers were not sufficient. 
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The interexaminee differences in number of items attempted within a 
reasonable time limit were far too large; to reduce these differences 
too much time had to be given. And it was in part because it proved 
impossible to devise more effective controls that these tests were 
eventually dropped from the series. 

The less abstract tests that are subject to similar problems, 
such as the Similarities and Mechanical Information Tests, could be 
.aved because of the wny in which these tests are given. As will be 
remembered from an earlier discussion, the items of these tests are 
presented orally by the examiner to reduce language and drawing 
interpretation problems; this approach naturally incorporates an 
automatic pacing prcledure. The examiner reads the questions at 
fixed intervals, the examinees mark their responses, and the aim of 
having every examinee attempt every item becomes part of the testing 
routine. For all power tests that will accommodate it, this method of 
external pacing is the most effective technique by far for controlling 

.'performance. 

Time-Limit Tests 

Most aptitude tests lie somewhere between the speed and power 
extremes in that both factors contribute significantly to the differences 
in the examinees' scores. The aim, like that of the power test, is to 
measure facility in a certain type of skilled operation, in which speed 
may or may not be intrinsically important; but the index used to 
measure facility is, Ps in the speed test, accomplishment per urik 
tirof,; the two elements are thereby interwoven. To obtain a maximum 

score, an appropriate blend of both is required. 

The problem in administering such tests is that the "appropriate 
blend" varies from one examinee to another, and that the examiner 
therefore cannot establish hard and fast rules that the entire group is 
to follow. Each examinee must develop the particular strategy that 
is most consistent with the strengths and weaknesses of his own 
performance; this, of course, is extremely difficult for examinees 
vho have had at best limited exposure to testing. 

Two useful techniques for assisting the examinees in this tas;k 
have already been noteC. One is to use the practice session as a 
training ground by making the time limits for the practice problems 
proportional to those that will be applied during the test. The second 
is to administer these more challenging tests later in the session, 
after the examinees have had an opportunity to become more familiar 
with the testing procedure. Both are generally helpful, but for many 
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groups are in themselves not enough. Because the examinees are
 
still learning about the management of time wh. , the test begins,
 
many of them will continue to adjust their performance throughout
 
the test, and not only interexaminee but also intraexaminee differences
 
in tactics may be encountered. 

As a further remedy, therefore, experimental studies were made 
also of the value of statistical corrections that might help to equate the 
performance of the more conservative and the iijre reckless examinees, 
so that their scores could be compared. Using maximum reliability
 
as the criterion, it was found that subtracting the number of mistakes
 
from the number of right answers was the formula that consistently
 
gave thv best results in the African studies. This formula has been
 
used since for scoring all time-limit tests, but its utility has not been
 
verified for other locations; this should be done.
 

STREAMLINING THE TESTING PROCEDURE 

Once a fully effective testing procedure has been developed, the 
test constructor should continue to look for ways to make it more 
efficient. If he can increase the number of examinees that can be 
tested in each testing session, reduce the amount of time each session 
requires, or make do with fewer administrative assistants, substantial 
savings can be effected. 

The major constrai'at on the size of the group that can be tested 
is the physical layout of the room in which the tests will be given. In 
a typical rural classroom-crowded and poorly lighted, the examinees 
seated at double or triple desks-a group of 35 to 40 examinees is the 
largest that should be attempted. But in an auditorium with individual 
seats and broad aisles, as many as 150 to 200 can be tested with com­
parable results. And it is therefore well worth the effort to make 
advance arrangements for the best possible testing site at each location. 
Town halls, cafeterias, churches, and even football fields were used 
in the African studies to reduce natior.*vide testing programs to 
manageable proportions. 

The most significant savings in time that can be effected, at 
least in the I-D procedures, is in the distribution and collection of 
the many separate sheets of paper that these tests require. Assembling 
the four or five practice papers that will be used into a single booklet 
that the examinees are given at the beginning of the session and do 
not return till the end is one highly useful procedure. Similarly, the 
answer sheets-especially when preprinted with the examinees' testing 
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numbers-can be distributed in a folder from which the examinees 
extract them, one at a time, when the appr ouriate signal is given. 
To the maximum extent practicable, all sortih- and arranging of the 

test papers for fast distribution should be done ii advance of the 
session by personnel less costly than the examiner and proctors. 

The most feasible way of reducing the number o' administrative 
personnel that are required is to utilize tile examiner as a proctor 
once the demonstration has been completed. This can easily be done 
for all tests except those in which the examiner has to present the 
test questions orally, and even here can be accomplished by presenting 
the questions instead via tape recorder. Another device that is helpful 
when a minimum number of proctors is used is to provide the exami­
nees with mechanical pencils so as to eliminate broken pencil points 
as a crisis to which the proctors have to attend. 

Even greater savings, of course, would be realized by changing 
the I-D procedures themselves to make them more comparable to the 

standard testing procedures. Many of the features that were eliminated 
-separate answer sheets, printed inst'uL'ions, !:c.-could be reintro­

duced for grouls more advaaced than the examinees for which the 
I-D techniques were originally developed. And some preliminary 
evidence :suggests that in certain situations this can be done with little 
or no loss in the accuracy of the results. But the more careful research 

that would be necessa to determine the level of examinee sophistic.­

tion at which the I-D alpproaches can in fact be replaced with standard 

methods has not yet becn carried out in any developing country, and 

ad hoc determinations will have to be made for each situation in 
which such simplifications are being considered. 

SUMMARY OF SUGGESTED
 
TESTING PROCEDURES
 

Ten major aspects of the administration of an aptitude test were 
discussed in this chapter. They may he summarized briefly as follows: 

1. The most effective method of explaining a test to inexperienced 
examinees is by an actual demonstration in which the examiner performs 
every task, substantive and mechanical, that the examinees will be 
expected to master. 

2. The first step of this demonstration should be an overall 
orientation to the test paper that explains all of its components, and
 
teaches the examinees the nature of the problem-urit to which they
 
are to resl)ond.
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3. The explanation of the task itself should be programmed into 

discrete stages, beginning with the central concept and then adding 

the others more sl(,wly. This type of sequential approach should also
 

ec iding which tests should he given near tile beginning and

be used in 
end of each session, so that the examinees can learn the complpx 

tasks more readily by 	 building on what they l(arned before. 

4. 	 To the miaximum extent practicable, each operation .;c 

to perform reduced physical action that
examinees are should be to a 

Visual aids are especially helpful
the examiner can actually show. 


in reducing "mental'" tasks to observable ol)erations.
 

of the oral commentary that accompanies5. 	 The development 

error.
the demonstration may require extensive trial and In certain
 

tests, the choice of a single w'ord car. be 
critical to the effectiveness 

of the procedure. 

6. 	 The final step of the instructional sequence should be a 
gets feedback on

supervised practice session in which each examinee 
limit for 	the practice exercises should

his performance. The time 

to that used during, thu actual test.
be proportional 

of the teaching )rocedure the
7. 	 To evaluate the effectiveness 

the proctors' evaluations, on aualyses
test constructor may rely on 

on the natureof scores, or on special.inlexes basedof the distribulion 
The last of these will usually provide

of the examinees' mitakes. 

the most 	accurate indication. 

8. To assist the examinees in understanding and following the 
"rules" 	of the test, the most effective approach is to design the pro­

a mistake.
cedure so that it is physically impossible for them to make 

use of l)roctorsUnambi.tuous and consistent sigNals and the effective 

are also 	iml)ortant. 

9. The major source of interexaminee differences in test-taking 

behavior is the variability in individual tactics that time limits permit. 
more conserva-

To obtain comparable performance samples from the 

tive and the more reckless examinees, special controls, training, and 

statistical corrections may oe required. 

The efficiency of the I-D testing procedures-with respect10. 
to capacity, time, and persowmel requirements-can be increased by 

making appropriate arrangements in advance of the testing session. 

For certain groups, some of the more time-consuming features of 

this approach can be replaced with conventicnal testing procedures. 
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To illustrate the entire I-D process, the examiiner's instructions 
for the Figures Test are shown in Figure 2 exactly as they appear in 
the I-D Examiner's Manual. The detailed guidance that these instruc­
tions provide the examiner, so as to prunote uniform testing pro­
cedures at all locations, should also be noted. 
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Each of the techniques described i tihe preceding chapter was 

applied in tile development of one or more of the tests in the I-D 

Aptitude Series. This chapter describes nineteen of these tests, both 
an introduction as an illustration of the adaptation techniques and as 

on practical test applications.to the following chapter 

a summary of the special featuresEach description, begins with 
use in West Africa, andof the test, as it was originally developed for 

then notes the ways in which this original version had to be modified 
modifi­for use in other countries. It will be seen that relatively few 

test content or the Jesting mechan­cations had to be made in either the 
ics, and that the approach to test adaptation suggested in the preceding 

chapter appears to be safely generalizable to a variety of cultural 

the major finding of the "generalizability phase"settings. This was 
of the AID/AIR research. 

REASONING TES-TS 

skills in working with conceptsFive of the I-D tests measure 

and logical relations, and are in this way similar to the instruments
 

They are based on three different
popularly called "intelligence" tests. 
intended for use with examinees at different

types of test items, and are 

levels of education.
 

The Similarities Test is entircly pictorial and is intended for 
or with examinees who use with illiterate or semiliterate groups, 

are functionally illiterate in the second language in which the testing
 

program must be conducted. The Verbal Analogics Test (Low) and
 

the Verbal Analogies Test (High) use printed words rather than
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pictures, and the Reading Comprehension Test (Low) and the ReadingComprehension Test (High) are based on paragraph-long descriptionsand explanations. The Low iorms of these tests are of approximatelyequal difficulty and are intended for examinees who have the equivalentprimary school education.of a The High form of the Verbal AnalogiesTest is of intermediate difficulty and is intended for examinees witha few years of postprimary education or training. The High form ofthe Reading Comprehension Test is more difficult still and extends
the range to the university level. 

I-D Test 1: Simiiai-ities
 

Most of the developmental 
work on the Similarities Test wasdone in the very early days of the research, when the identificationof talent in semiliterate groups was regarded as an important proiectobjective. But as the rapid expailsion of primary education throughoutmost African countries began to produce an ever-larger surplus ofjob seekers with at least minimal literacy qualifications, the need
for this type of test was reduced; its development thus
completed. Accordi,'ngly, the Similarities Test is 
was not fully 

useful chiefly as amodel of the methods of adaptation that can be used in testing indivi­duals with little or no education. In its present form, it is consideredsuitable for only limited practical use. 

General Description
 

The Similarities Test contains two 
types of items, as shown inFigure 3. All but eight of the 30 test items are o" the "four ol theseare in one way the same" type, however. The administration timeis approximately 35 minutes, including the fairly lengthy explanation
and demonstration 
procedure. Answers are marked directly on thetest paper, so that scoring could be done by machine; but a machine­
scorable version has not been prepared. 

The Adaptation Procedure 

The major problem in developing this kind of test is that it isvirtually impossible to devise a test item that has only one logicalsolution. Invariably there are a number of concepts that can beapplied, and the trick is to try to develop items in which one conceptis clearly "more logical" than all the rest, but yet not so obviouslylogical that every ex: ,iinee will solve the problem correctly. 

Thus, in the first sample item in Figure 3, the intended answer.s "trunk" because all of the other objects are open rather than shut. 
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FIGURE 3 

Sample Items of the I-D Similarities Test 

5j 

When the examinees reach this item, the examiner says: "Number Five: Tin-Trunk­Book-Lock-Chest of Drawers. Four of these are in one way the same. Mark the
 
ONE that is different."
 

22 

When the examinees reach this item, the examiner says: "Number Twenty-two: Dog­Bicycle-Roof-Umbrella-Spoon. Two of these things are in one way the same.
the TWO that are the same and be sure to mark TWO." 

Mark 

But it could also be argued that the right answer is "tin" because all
of the others are reusable while this one is not. And in the seconditem, the intended answer of "roof and umbrella" competes with "dog

and bicycle," using the concept of mobility rather than the intended
 
concept of shelter. 

Whether the intended concept is sufficiently more logical thanthe others to provide a usable test item is not a rational but an empir­
ical question. If analysis of the item's difficulty, reliability, and pre­
dictive validity show it to be effective, it can safely be kept; ff thestatistical findings are poor, it must be rcvised or rejected. The 
opinion of the test constructor is not particularly important. 

Where the test constructor's insights do matter, however, isin the preparation of the trial items, since the number of empirical
tryouts that will be required depends mainly on the adequacy of the 
first trial form. Here it is likely that knowledge of the examinees' 
first language is probably the most important single requirement foreffective test construction. For even though this does appear to be 
a nonverbal test, the relationships that are logical in a given cultural
setting are closely linked with the local language structure. The 
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concept of "open" in the first sample item is viable in English only
because English speakers use the same word for tins, trucks, books, 
locks, and chests of drawers. In another language, where different 
words are used to describe the openness of different types of objects,
this concept may not be a logical one at all. 

For this reason , extensive use was made of the inique of 
asking examinees to explain their answers, as was earlier suggested,
and of repeated item analysis stu iies. But even this was not sufficient. 
The present version of the Sim-iarities Test is the product oi seven
 
cycles of item analysis and revision, and still is not so effective as
 
the other tests of the I-D series. Tests of this type should be developed 
by lo, al specialists, not by an outsider. 

In addition to this basic substantive problem, most of the pro­
cedural difficulties described in the preceding chapter were also
 
encountered, arid the format of the Similarities Test illustrates the
 
solutions that have been suggested. The test is paced by the examiner, 
who reads the questions one at a time, to avoid the large variations 
in test-taking strategy that proved to be an especially serious problem
with illiterate examinees. Each of the objects portrayed in the item 
is named by the examiner before he asks the question, to ensure that 
the examinees will interpret the drawings correctly. The pacing of 
the initial practice items is slow, to permit the proctors to verify
that each examinee has understood the marking procedure. 'T1he pacing 
of the later practice items is at the samie rate of speed as that of the 
actual test items, to acquaint the examinees with the amount of time 
they will be given. The standard I-D demonstration procedure, using
visual aids and separate practice papers, is followed in giving tne 
pretest instructions and explanations. 

All of the features of the Similarities Test but one are thought
 
'obe necessary for the testing of groups at the level for which this
 

test is intended. The exception is the intermingling of two types of 
test items, which was done to ensure that the examinees would work 
at the pace at which the examiner reads the questions. Since the 
examinees would have to listen to each question to determine the type 
of answer required, it was thought that they would neither linger nor 
race ahead; this desired result is in fact effected. But the examinees 
might well keep pace even without this feature, simply to hear the 
examiner identify the five objects by name. The greater simplicity 
of administering and scoring a test based on only one type of item 
suggests that this be attempted. 
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Intercountry Modifications 

The one change that was made as a matter of course in all of 

the countries outside Africa in which the Similarities Test was evalua­
to the African scene.ted was to replace the drawings that are peculiar 

Some of these changes were strictly stylistic, such as replacing the 
with tile type of rooftypically Af ican roof in the second sample item 

most commonly seen in these other countries. Some were a little 

more substantive, such as replacing the tropical fruits portrayed in 

a number of the African items with fruits better known in a country 

In making these latter changes it was necessary tosuch as Korea. 
find substitutes that had all of the characteristics -,f the original 

important to the concept underlying the item but that did not have 
a second "right" answeradditional properies which would introduce 


as logical as the one desired.
 

Culture-tied changes in the concepts themselves did not seem
 

to be required, at least to match the effectiveness of the original
 

version. In Brazil and Thailand, the original concepts were used with 
were essentiallyno modification whatever, and the statistical findings 

those obtained in the African countries. Whereas a num­the same as 

made in Korea after the item analysis of the
ber of changes were 


str.- JitfGrward technical improvements
original version, these were 


that had no cultural connotations.
 

These findings suggest that the concepts which survived the 

many tryouts that were carried out in West Africa during the initial 

development of the test afe reasonably generalizeable across different 
that further research wouldcultures. But it is virtually certain 

generate concepts more effective than these for use in this type of
 

test, and it is possible that the "very best items" for each location
 

would indeed vary from country to country.
 

Typical Results 

The reliability estimates typically obtained for the Similarities 

Test are summarized in Table 1. It is interesting to note that the 

reliability of the test was highest for the young adults tested in 

since this sample is most nearly representative of theThailand, 
types of groups for which it is intended. For primary school students, 

reliabilities in the range of .50-.60 are the best that can be expected. 

Lengthening the test by ten additional items would raise theseor so 


figures to more acceptable levels.
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TABLE 1 

Typical Reliability Estimates of the I-D Similarities Test 

Countvy Group Education Number r* 

West Africa Primary school 
students 6-7 years 5,189 0.56 

Thailand Young adults (16- 4 years or 
22 years) less 150 0.68 

Brazil Primary school 
students 5 years 140 0.51 

*Since all examinees try each item, KR-20 coefficients were 

used. 

The validity of the Similarities Test in the study of the young 

Thai adults, who were students at a rural vocational training center, 
was .41 against the criterion of grades in the center's courses. Else­

where, validities in predicting course grades, instructor ratings, or 

other performance evaluations have generally ranged from .25 to .40; 

and for planning purposes an estimate of .30 is a reasonable projection. 

When the examinees are primary school dropouts who have been out 

of school for five to ten years, the results tend to be better than with 

groups at younger ages. 

Overall, the major advantage of the Similarities Test is that it 

can be administered to nonliterate groups of all ages in any language 

by an untrained examiner, and can identify with reasonable accuracy 

at least the 10 percent or so of the examinees who have the highest 

potential. Its chief limitation is that its accuracy drops sharply when 

a larger percentage of the examinees are to be selected, and further 

revisions are necessary to ready the test for such applications. 

I-D Tests 2 and 3: Verbal Analogies 

The development of the Verbal Analogies Test was described 

in Chapter 1 as part of the discussion of the background research 

that some tests require. The Low form has become one of the most 

widely used of the I-D tests, and is generally included in the selection 

procedure for any application in which examinees with six to eight 
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years of formal education are to lie tested. The High form is usedless often because individuals with nine to ten years of education are"in between" the major selecxion decisiors made in most countries;above this level the High form of the Reading Comprehension Test
!as been found more effective. 

General Description 

Each form of the Verbal Analogies Test contains for'y items ofthe type shown in Figure 4. There are twenty items of approximatelyequal difficulty on each side of the test paper, and these two sets ofproblems are administered as two separate parts. Nearly all of theexaminees complete the test in the allotted time, whicl. is ten mirutesand seven-and-a-half minutes per part, respectively, for the Low andthe High forms. The total administration time is approximately 30minutes, and the test can be scored by machine. 

The Adaptation Procedure 

The major problem encountered ;n the development of this testwas that the concept of an "analogy" proved to be extremely difficultto explain. All of the initial attempts-such as "these two things arealike in a certain way, and these two are alike in the same way"-ledmainly to mass confusion; the research never did produce a satisfac­tory explanation to use with twelve-year-old African students. 

FIGURE 4 

Sample Items of the I-D Verbal Analogies Test 

(Low Form) 

17. bicycle and wheel 

foot ride 
boy and 

girl 
? , 

road father 

(High Form) 

9. scale and pound 
clock and .. 

hands hour run wotch measure 
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The approach that did prove effective was the simple one of nottrying to explain the concept at all. The examiner merely points outthat the last word is missing in the first demonstration item, andreads this item aloud to the examinees: "Mother and daughter, fatherand. . .. . He asks for the missing word, and most of the group inunison reply, "Son." Then he goes through seven additional samples,each time explaining the relationship after the group has responded;later, he explains each of the six practice problems that the examineeswork individually their own practice papers.on At tile end of thissession, the group understands what is required, even though none ofthem may be able to explain the analogy concept in the abstract. The 
test itself can then be given. 

At each stage of the development of this procedure, the effective­ness of the instructions was judged not by the numbers of test problemsthat the examinees answered correctly, but by the nature of theirmistakes. In the first sample problem of Figure 4, for example, anexaminee who does not understand tile analvgy concept will tend toignore the top line of the problem c.)mpletely and select "girl" as
the answer, because "boy-girl" is a more 
logical pair than "boy-foot,""boy-ride," or the other possible combinations. By counting the num­ber of examinees who consistently chose such logical pairs, it waspossible to estimate the number who did not understand the instructions.The revision and rephrasing of the instructions was continued untilthese error counts showed that the goal of 95 percent comprehension

had been achieved.
 

The content of the test evolved through a series of straightfor­ward item analysis studies, in which no unusual problems were noted.
Nor were there any difficulties with the testing mechanics, 
which

follow the standard I-D procedures.
 

Intercountry Modifications 

The Low form of the Verbal Analogies Test was translated intoPortuguese and Thai, the High form into Thai only. In translatingthe Low form it proved possible to retain all forty of the originalproblems in both countries, with only such minor modifications asthe change from "pound" to "kilogram" in the second sample itemof Figure 5. In tile Thai translation of the High form, a number oftile original items had to be repilaced; and eight new iLems wereadded to the test (as was done in Thailand in the case of the Low
form as well) to produce a 4 8-item version. 

Tile basic reason for the replacement of a number of the originalconcepts was that the Thai language would not accomodate certain 
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word-pairs that in English are suitable for use in analogy items. Thus, 
the item "school and study; office and ? ," in which "work" is the 
intended answer, would in Thai be written as "building-for-learning 
and learn; place-for-work and ? ," in which the answer would be 
indicated by the word structure. The item "school and principal; 
army and ? " was used instead. But this was the only type of 
modification that was at all attributable to cultural factors. The rest 
were straightforward technical improvements based on item analysis 
data. 

In Korea it was decided not to attempt to translate the original 
version, and a totally new 48-item test was developed. As a result, the 
generalizability data from the Korean studies show only that the 
analogy format is suitable it. also this country; they provide infor­no 

mation about the transferability of the original items.
 

In Thailand, administrations of the Verbal Analogies rest with 
printed rather than oral instructions were also attempted, and they 
gare generally comparable results at the seventh-grade level. The 
reasons that this approach was feasible in Thailand but not in West 
Africa are probably that in Thailand the examinees' first language 
could be used for the instructions and that proportionately fewer Thai 
than Africans reach 'he last grade of primary school, making this 
a more highly select examinee group. One possible advantage of 
giving this test with printed instructions is that sirce it is used mainly 
for school selection, the examinees' relative proficiency in under­
standing written explanations may itself be predictive of their success 
in advanced academic courses. 

Overall, the Verbal Analogies Test proved highly generalizable 
to at least two of these other countries. Not only the basic approach 
but also the vast majority of the specific test items were equally 
effective. 

Typical Results 

The reliability estimates typically obtained for the Verbal 
Analogies Test are summarized in Table 2. It will be seeii that the 
estimates for the Low form are virtually identical at all locations, 
and that the reliability of the High form is somewhat lower. But all 
of these figures are adequate for operational use. 

Most of the validity data so far compiled on the Verbal Analogies 
Test are based on students who had already been admitted to the 
higher-level institution, and who theiefore are not representative of 
the unselected appV.ant pool to which the test actually would be 
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applied. In these studies, vaiidity coefficients in the range of .40-.45 
typically have been obtained against the criterion of end-of-term 
grades. In a study of 669 Thai seventh-grade students, in which current 
course marks were used as the criterion, the coefficients were in the 
range of .60-.65, which are probably higher than would be obtained 
from follcr -up studies based on grades in secondary school courses. 
For planning purposes, a figure of approximately .50 is a reasonable 
projection. 

I-D Tests 4 and 5: Reading Comprehension 

The Low form of the Reading Comprehension Test has been used
in two ways. The first has been as an alternative to the Verbal Analo­
gies Test for secondary school selection, when it seemed desirable
 
to obtain evidence of the candidate's reading proficiency as a by-pro­
duct of the measurement 
of his overall ability level. The second has 
been as an initial screening device for secondary school appiicants,
 
to reduce tlfe numbers to a "short list" of finalists who are then given
 
a more comprehensive series of tests, including Verbal Analogies

and three o,, four others. It has proved effective for both of these
 
applications. 

TABLE 2 

Typical Reliability Estimates of the I-D Verbal 
Analogies Test 

Form Country Group Education Number r 

Low (40 items) West Africa Primary 6-7 years
 
students 374 0.87
 

Low (40 items) Brazil Primary 5 years
 
students 
 137 0.85 

Low (48 items) Thailand Primary 7 years 
students 669 0.84 

High (40 items) West Africa Secondary 9-10 
students years 282 0.75 

High (48 items) Thailand Secondary 
students 10 yeais 715 0.82 

*With the exception of the last entry, all are KR-20 coefficients. 
The Thailand High form estimate is a test-retest figure. 
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The High form has had much wider use, serving as an all-purpose 

selection device at the higher educational levels. It has been used for 

general university admissions, for postsecondary technical and com­

limited extent, for postuniversitymercial training institutions, and, to a 

professional courses. Its range of difficulty appears to be adequate 

this variety of practical applications.to accommodate 

General Description 

The format of the Reading Comprehension Test is shown in
 

Figure 5. The examinees are to read each paragraph, and to decide
 

which of the alternatives listed for each of the blank spaces is the
 

The Low and the High forms include 40
word that has been omitted. 

and 42 items, respectively, and most of the examinees finish in the
 

25 minutes allotted. Because the task is an especially easy one to
 

explain, the total administration 	time seldom exceeds 30 minutes,
 

be scored by machine.
and the one-page paper test can 

The Adaptation Procedure 

The major problem in the development of the Low form of this
 

test was that the standard technique for measuring reasoning ability
 

FIGURE 5 

Sample Items of the I-D Reading Comprehension Test 

Austrahanscurves
21. weponst boomerangs types 

A boomerang Is a curPd club which has been
 

used for hundreds of yeaisin Australia Although 22. 
 ht ovel diopped time thrown 
... ::::
:
:

in the past itserved only usa vapici, thereart 

powerfulcured :s
now two k.nds of-21 . A sma one, used only I faster u .:rfcurs: metal::a
23 . e f ::: 

to the t h r ow er w h e n it Is 22
f or spo rt , w il l r et u rn 

by a skilled perion . The 23 war boomerang
 

1,l miss break24. sen returnuwhen thrown.does not 2 

opeatefropel sanrs'istuide 

jetmotors at( very similar in that 36. c,

Rocket and 

both A6. thevehicles in which they 
are 37 by 

Such 37.m ..: o d::i, w::. t::: ::::.
expelling particles at a very high velocity. 
particles must have not only -_-_, they ls 38. Power fuel eneyq force speed 

must have weight to providethe necessary reic. 
force volume


tive force. A torchlight does expel liarticli.s 39, heat veloty weight 
::::: : :... :::.: 


at the speed of light, but the particles lack _39. 
exhaustednflammabte 

so that the reactive force is ailnost 4 0 :::: 
primary difference between rocket and jet motors 

40. The c-,nsintnegligdible dispelled 

pombs mre.ls oxJant amt.onauts 
is that, whereas jets must burn oxygen from the 41. power 

air. riockets carry their A with theni so that 
atn!osphere
42. enemy jets planets wr.e 


they can fly above the 
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within the format of a reading exercise-which is to write items thatrequire the examinee to draw logical inferences from the informationpresented-is difficult to apply with examinees whoskills in the language in which they are 

have only minimal 
being tested.to find paragraphs that It was difficultwere

and understand and vet 
simple enough for the examinees to readmealy enough to permit reasonableto be written. test itemsAnd, given suitable paragraphs, it was difficult alsoto devise items that required sonme element of reasoning withoutexceeding the capabilities of students witi only a priniarY schooleducat ion.
 

The first sample item
that in Figure 6 illustrates the kinds of issuesare enc,untered. The last two sentences of this paragraph con­trast two types of boomerangs. and the test construction objectives
were the following: 

1. To leave enough of the original content of theseintact sentencesto enable the examinee to seeboomerangs that 
that tile features of the twoare different are being compared: and 

2. To measure whether !he examinee isfeature of one able to infer that anyof the boomerai-gs that has been replaced by a blank
nmust be just the oipposite of tie other boomerang's characteristics.
 
The features that are contrastcd arereturn-not sport-war, small-large, andreturn, and the question was which member of each pairto delete from the original pa ragraph in writing the items.
 

To answer 
this question, several tryoutsfound that in the sport -war were needed. It waspair neither wordthis contrast could be deleted becausewas too difficult for the examinees, and that in both ofthe other pairs it was the second rather than the first feature men­tioned that should be deleted. Apparently, the task of answering aquestion oIlthe basis of inforllation presented later inthe paragraphwas also ton complex for the examinees. 
i e 
 a
 

In the developmenlt 
of the Low form, then, a fairly lengthy seriesof tryouts and item analyses was required. For the High form, thiswas much less of a problem, since moreassociations could safely be used. 
complex paragraphs and 

as illustrated in the second sampleitem of Figure 6. In reviewing this item, incidentally,noted it should bethat all of the questions can be alswered without any advanceknowledge of rocketry whatever, even though the paragraph gives afairly technical explanation. 
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Administratively. the test presented no problems, as the exam­

inees readily understood what they were to do. Further, the standard 

I-D visual aid was fully effective in explaining the marking procedure. 

Intercountry Modifications 

which these items depend wouldBecause the contexluLl clues On 

seem to have limited gelieralizability from one language to another, it 

had been thnu.ht that dircCt translations of this test would probably not 

be effective. But the results of the two translations that were attempted 

those oblained from the original version,turned out to, be as good as 

and suggest that this type of test is much less dependent on language 

idiosyncracies than had heen Stspected. 

Ti e Low form was translated only into Portuguese, and the High 

form only into Korean. No changes were made in either country; and, 

as will be presently, the estimates of reliability and validity thatseen 
to warrant the operational usewere obtained were entirely adequate 

of these verbatim translations. 

Typical Results 

The estimates of reliability typically obtained for the Reading 

Comprehension Test are summarized in Table 3. They are at approx­

level for both forms and across all three locations.
imately the same 

TABLE 3
 

Typical Reliability Estimates of the I-D Reading
 
Comprehension Test
 

Form Country Group Education Number r* 

Low West Africa Primary students 6-7 years 1,572 0.73 

Low Brazil Primary students 5 years 139 0.80 

High West Africa Postsecondary 11-14 years 295 0.74 

High Korea Telecommo trainees Mixed 138 0.77 

*AIll are KR-20 coefficients except the Brazil estimate, which
 

is an odd-even coefficient of correlation.
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In West Africa, the validity of the Low form against the criterion 
of grades in the early years of secondary school was in the range of 
.45-.50 when the test was applied to students already selected. In 
Brazil the validity of the Low form for seventh-grade students against 
end-of-year grades was .55; in general, an estimate of .50 is a reason­
able expectation. 

The validity of the High form against grades near the end of 
secondary school or in the first two years of postsecondary education 
was slightly above .50 for a s,.mple of more than 700 West African 
students. For a small sample of students in university-level commer­
cial courses in West Africa, this figure dropped to .30; for the telecom­
munications trainees in Korea, an estimate of .47 was obtained. For 
planning purposes, results near .50 for general academic courses 
and near .40 for advanced specialized training can be projected. 

INFORMATION TESTS 

The chief purpose of tie I-D information tests is to measure 
the examinee's interests in and aptitudes for certain broad categories 
of occupations. The rationale underlyiag these tests is that every 
individual accumulates a fairly large amount of "incidental" information 
outside of school as a result of his hobbies, readings, and everyday 
observations, and that each will tend to acquire more detailed infor­
mation about topics that he finds interesting and rewarding than about 
topics that he does not. By measuring hii knowledge of topics pertinent 
to a particular occupation, an information test should provide an index 
of his inclinations toward this type of pursuit. 

The I-D Mechanical Information Test, which has already beer 
discussed to some extent in an earlier chapter, is the lowest-level 
information test in the I-D series. It is inteaded for examinees with 
only six to nine years of education, and serves mainly as a selection 
device for the skilled trades. 

The I-D Science Information Test and the I-D World Information 
Test are companion instruments, intended for use at and above the 
secondary-schooi-g-.iduate level. They are designed for selection into 
the science and the arts curricula, respectively, of universities or 
other postsecondary institutions. 
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I-D Test 7: Mechanical Information 

The I-D Mechanical Information Test has proved to be the most 

consistently effective of the I-D testi, for vocational selection at the 

postprinary level. Because of its essential simplicity, however, its 
range of applicability does not extend to examinees who htve had more 

than two or three years of postprimnary education, and it cannot nor­

meally be used for selection into advanced technical courses. For 

such application:-, a more difficult form of this test should be con­

structed, using similar developmental procedures. 

General Description 

The Mechanical Information Test consists of pictorial items 

about which the examiner asks questions orally, one at a time, as 

illustrated in Figure 6. There are 56 items, and approximately 35 

minutes are required to administer the test, including the pretest 

instructions. The test is printed on a single sheet of paper and can 
be scored by machine. 

The Adaptation Procedure 

Developing a sufficient number of questions suitable for youngsters 

FIGURE 6 

Sample Items of the I-D Mechanical Information Test 

42 , When the examinees
 
reach this item, t.he ex­

____aminer says, "When a
 
blacksmith shapes brass, 

which one of these things does he use first: the water ... the hammer 

... the anvil ... or the fire? Mark the one that the blacksmith uses 
first." 

When the examinees44 f reach this item, the ex­
_ _ _ _ _aminer says, "If you re­

move the top of a bicycle 

bell and look inside, which picture best shows .hat you would see in­

side a bicycle bell ? Mark one." 

d•~ ­
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from rural locations required nearly a year's time, as earlier noted.The first step was to list as many phenomena as the staff could thinkof that are sufficiently universal to serve as topics for technical items,irrespective of the degree of local modernization. This list includednatural phenomena, such as weather; conin household procedures,such as ti2 

on 
uses of fire; and basic commodities, such as candles ormirrors, which were 
known to be found in all parts of the country.
The second step was to visit a large sample of villages, and to lookfor other common amenities that could safely be added to tile initiallist. This su:gested such additional topics as bicycles, blacksmithshops, sewing machines, and even trucks, which (though perhaps notobservable everywhere) prevnlentwere in at least those locationsthat were likely to generate applicants for vocational courses. Andthe third step was to prepare the trial test items, and to carry outthe numerous item analysis studies that eventually produced the final

version. 

In accordance with the basic rationale of this test, the approachinsofar as poss;ible was to try to devise items of the type illustratedin Figure 6. In the first example, the notion is that all youngstershave an opportunity to watch the local blacksmith at work, but thatnot all of them will be sufficiently interestc-d in this kind of activityto note and recall what lie actually does. In tle second, the intent isto identify those youngsters who are sufficiently curious aboutgadgets they the use to try to find out what is inside. Both answersdepend on observations of phenomena quite different front those
 
studied in school.
 

The procedures used for administering this patternedtest were
after those used with the Similarities Test, and are 
highly effective.Having the examiner read each question aloud ensures that the exam­inees will be able to interpret the drawings correctly and yet doesnot confound the skills tI-at this test is intended to measure with thereading skills that would be introduced by printed ilstructions. Thisapproach also paces the test, so that all of the examinees attempt
 
every item.
 

In all other respects, the characteristics of the test and the 

methods for administering it follow the standard I-D procedures. 

Intercountry Modifications 

Tile Mechanical Information Test was administered in all threecountries without substantive modifications. Tile instructions weretranslated into the local language, and in two of the countries (Korea 



129 

THE I-D APTITUDE TESTS12 

changed to equivalents 
and Thailand) certain of the line drawings were 

familiar to the examinees.more 

are sufficient to permit the use 
Whether these kinds of changes 

or whether the content also must be 

of this test in a different culture, 
so far assembled. 

adapted cannot be determined from the limited data 

The results to date show that the original Mechanical Information
 
in these three countries,


of "something"
Test was a reliable measure is in fact related to 

but have not yet confirmed that this "something" 
Pending further validity studies, 

courses.
performance in vocational 

little can be said about the generaizability of the specific items 

developed in West Africa for use in other cultural settings.
 

that the use of printed
 
There is some evidence, however, 

does change the character 
was tried in Thailand,as on theinstructions, When scores 

of the test and should probably be avoided. 

compared with the grades of ten
 

original version of the test were 
students in their major academic courses, 

classes of seventh-grade .25 was obtained. 
an average correlation coefficient of approximately 


made for ten classes which had
 
comparison was 

But when the same 
been given the test with printed instructions, this coefficient jumped 

more scholastic ability (and perhaps less 
to .43, indicating that 

This suggests that the 
was being measured.aptitude)mechanical 

oral administration procedure should be used for vocational applica­

be given in the first language of the 
when the test cantion, even 

examinees. 

Typical Results 

The reliability estimates typically obtained for the Mechanical 

They are reasonably uniform 
Information Test are shown in Table 4. 

and show that at least the reliability of the instrument was not affected 

cultural setting. 
by traii-' ainting the items to a new 

The validity of the test in West Africa has been in the range of 

as determined
varie:y of skilled trades, 

.45-.55 for trainees in a 

through both concurrent and foliow-up studies of grades in practical 

In the subsequent study at the Malawi Polytechnic which 
wascourses. 

some length in Chapter 2, a coefficient of .59 
was discussed at .28 was obtained in a study 

But in Brazil a validity of only
obtained. research by their 
of 127 technical trainees rated for purposes of the 

attributable more modest result was 
To what extent this

instructors. encountered, and to what extent 
to the criterion problems that were 

it indicates needs for item modifications has not been determined. 

the only application of this test 
was

The Brazil study, moreover, 
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TABLE 4
 

Typical Reliability Estimates of tWe I-D Mechanical
 
Information Test
 

Country Group Education Number r* 

West Africa Primary students 6-7 years 2,033 .79 
Brazil Craft trainees Mixed 203 .70 
Korea Textile workers Mixed 144 .76 

Thailand Primary students 7 years 30 .73 

*The West Africa and Thailand figures are KR-20 coefficients. 
The other two are odd-even coefficients of correlation. 

to the skilled trades that was made in countries outside Africa, and 
an estimate of its probable validity for other locations therefore cannot 
yet be projected. Within Africa, figures near .50 can normally be 
expected. 

That the test is not suitable for use for applications below or
above the level of the skilled trades was demonstrated in both Thailand 
and in Korea. The tryouts carried out in these two rountries with 
students in the eleventh and twelfth grades and the additional tryouts
carried out in Korea with semiskilled workers gave uniformly poor
results, confirming the West Africa findings. The utility of the 
Mechanical Information Tests appears everywhere to be limited to 
selection for the skilled trades at the postprimary level. 

I-D Tests 17 and 18: Science and World Information 

These tests were among the last t I-D tests to be developed,
and have so far had only limited practica. 'ications. They may be
used separately for selection into specific "ula-Science Informa­
tion for such fields as chemistry or physics, I Information for 
such fields as economics or public administra ,r they may be 
used jointly, to constitute a "general informatio. 1of the type
often found useful for admission to the general pi of higher­-a 

level educational institutions. 
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General Description 

Both tests contain forty multiple-choice factual items of the 
type shown in Figure 7. When only one is administered, approximately 
30 minutes are required; when given serially, approximately 50 minutes 
suffice for both. Each test is printed on a single sheet of paper and 
can be scored by machine. 

FIGURE 7 

Sample Items of the I-D Science and World 
Information Tests 

14. 	 Women usually sing at a higher pitch than men because their
 
vocal cords are
 

smoother. softer, longer. tighter. flexible. 

15. 	 The chief ingredient in window glass is 

nylon, amber. cellulose, quartz. sand. 

76. 	 The main concern of UNICEF is 

world 
disease, children. argiculture. disarmanent. law. 

~~~ ~-


77. 	 Bamako is the capital of 

Angola. The Gambia. Mali. Niger. Gabon. 

The Adaptation Procedure 

Since these two tests are used only at the higher educational 
levels, and since their content is limited to straightforward factual 
questions, no adaptation of the standard format of information tests 
was required. The only problem was to find a sufficient number of 
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suitable items-the same problem encountered in the development
 
of such tests in any cultural setting.
 

In the Science Information Test, the problem was to muAlmize 
the effects of the science courses the examinee had taken in school 
so as to measure how much "incidental" infwnroiation he had acquired
in accordance with the basic test rationale. Eliminating the effects 
of formal education was of course impossible, since all aspects of 
science are taught in school and any examinee could have learned the 
answer to any question that test might include ina one of his prior 
courses. But hecause most students take courses in only two or
 
three science subjects, it seemed feasible to 
reduce these effects by
coverih a much broader range of topics than any of them was likely 
to have Encountered in school alone, thereby requiring incidental 
information in addition to formally acquired knowledge for the
achievement of a high test score. A miscellany of items concerning 
anatomy, astronomy, ,,edicine, biology, chemistry, physics, and

mathematics was included in the test; alnd, will be seen trom
as the
 
sample items in Figure 7, an effort was nmade to select topics that,
 
though taught, are not 
normally stressed in formal courses. 

The major problem in the development of the World Information 
Test was to generate reasonable hypotheses about the categories of
information that might be predictive. For the kinds of incidental 
information that would be indicative of inclinations toward 'nonscience" 
pursuits are not nearly so easy to specify as those that relate to the 
more homogeneous body of things scientific. Eventually, it was 
decided to focus on events, places, people, and organizations that
 
are discussed regularly in the local newspapers because of their
 
importance in national and international affairs; this approach was
 
found to be reas:)nably effective. 
 Much of the information in the
 
resulting test was, 
 of course, highly specific to the interests of the
 
African countries, since it was the newspapers of West Africa 
 that
 
were 
used as the primary source for the development of the questions. 

A second problem posed by this test was that the current events 
type of item, which is one of the best from a measurement point of 
view, is frequently obsolete by the time the test is given; the early 
i ersions of this test had to be updated in advance of virtually every
testing session. Accordingly, an effort was made to replace the 
more frangible items; the present form of the test is based mainly 
on topics with a reasonable life expectancy, as illustrated in Figure 7. 

Both tests required a number of item analysis studies as part
of the development process, to identify questions of the right level 
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of difficulty for the examinees. The present level appears to be most
appropriate for individuals with twelve to fourteen years of education., 
at least in the African countries. 

Intercountry Modifications 

Because of its heavy emphasis or African affairs, the World
 
Information Test was 
judged unsuitable for use elsewhere, and was 
not administered at any of the three other locations. It is likely that 
a totally new form would be required for South Ameiica, and one or
 
two still-different forms for the Asian cuuntries.
 

The Science Information Test would seem to tne less dependent
on cultural factors, and a translation of this test wa.3 prepared for
 
use in Korea. It appeared to be reasonably satisfactory in the one
 
study in which it was applied, but considerably -moredata must be
 
assembled to determine whether or not the original items should in
 
fact be used without modification.
 

Typical Results 

The estimates of reliability that have been obtained for the
 
Science and World Information Tests are summarized in Table 5.
 
The reason for the very high figure obtained in Korea is almost
 
certainly the heterogeneity of the examinee group, which ranged in
 
education from the elementary to the university level. Ani overall
 
estimate of .70-.75 for university-level students seems appropriate
 
for both of these tests. 

Validity estimate:, for the tests used individually in West Africa
and in Malawi were in the range of .30-.55, against grades in science 
and in Business Administration courses and against overall grades
in the undergraduate level, The estimate in the Korean study Gf 
telecommunications trainees was .44 against ,,rades in practical 
courses, but this result was probably inflated for the reason no.ed 
above. For planning purposes, an estimate of approximately .35 
seems appropriate for this type of test. 

NUMERICAL TESTS 

The I-D series contains one test that is entirely numerical and 
one test that combines quantitative abilities with related perceptual 
skills. Both are intended for use in scholastic, technical, and com­
merical selection programs whenever quantitative skills are required. 



TABLE 5 

Typical Reliability Estimates of the I-D Science and World Information Tests 

Test Country Group Education Number r 

World West Africa Secondary 11-12 years 188 .73 

World West Africa Postsecondary 12-14 years 105 .74 

Science West Africa Secondary 11-12 years 188 .54 

Science West Africa Postsecondary 12- 14 years 105 .73 

Science Korea Telecommo trainees Mixed 138 .94 

*The Korea estimate is based on an odd-even coefficient of correlation. All others are KR-20 coeffi­

cients. 
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The I-D Arithmetic Test can be used from the primary school 
up to the university level, and has given good results for all three of 
the above applications throughout this entire range. But because its 
apparent simplicity is sometimes resented by the more advanced 
applicant groups, it is preferable to administer a seemingly higher­
level test to examinees who have completed nine or more years of 
formal education. 

The I-D Graphs Test is suitable for use with students in the 
later years of secondary school, and is sufficiently difficult to be used 
up to an~d including the university level. At these higher levels, it is 
an appropriate replacement for the Arithmetic Test, with which it 
has a moderately high correlation. 

I-D Test 14: Arithmetic 

Although the Arithmetic Test is based entirely on simple 
numerical calculations, its purpose is not that of predicting the 
accuracy with which the examinees will subsequently perform the 
arithmetic operations that their courses or jobs will require. Rather, 
the rationale is that one of the characteristics of individuals who have 
a gencrally high aptitude for working with things mathemlatical is 
that they are able to perform elementary calculations at high rates 
of speed, and that their scores on a simple test of mental arithmetic 
can therefore serve as a "symptom" from which this more general 
aptitude can be inferred. The Arithmetic Test should be regarded as 
a fairly broad-spectrum test that use,3 the vehicle of computation 
problems to approximate the examinees' overall aptitude in the 
quantitative domain. 

General Description 

The Arithmetic Test consists of addition, subtraction, multiplica­
tion, and division problems, as shown in Figure 8. It is divided into 
two separately timed parts of 75 problems each; the time limit of 
five minutes per part is designed to ba sufficiently long to yield 
reliable scores but too short to enable any of the examinees to work 
all of the problems correctly. The total administration tin.o is 20 
minutes and the single-page test paper can be scored by machine. 

The Adaptation Procedure 

In writing the problems for the Arithmetic Test, a deliberate 
effort was mhde to keep them at the simplest possible level-two-digit 
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FIGURE 8 

Sample Items of the I-D Arithmetic Test 

90 + 35 = 65 125 55 120 121 

56 + 31 = 86 25 97 75 87 

48 - 35 = 18 13 3 15 23 

97 - 59 = 39 16 38 36 48 

64 x 7 = 568 450 448 442 508 

69 x =
5 344 355 345 
 346 335
 

408 - =8 50 68 58 51 41 

128 + 2 = 64 57 68 63 79 

numbers for the addition and subtraction exercises, one-digit multi­
pliers and divisors for the two more difficult operations. Beceuse of
the large differences in the quality of education provided by the many
primary schools throughout the country, it seemed important tu restrict
the content to exercises that all of the e.mminees would have practiced

for years, irrespective of the merits or deficiencies of .he particular
school each had attended. And more difficult problems 
were not reallynecessary to satisfy the requirements of the above rationale. 

Explaining these very familiar exercises to the examinees
naturally presented no difficulties whatever. But encouraging them towork these exercises rapidly required more careful pr. gramming inthe case of the Arithmetic Test than in any of the other tests of the 
I-D series. For the approach to arithmetic that the examinees hadbeen taught in their classes frequently was incompatible with the one
that the Arithmetic Test requires, and these highly practiced habi's
had to be overcome as part of the test explanations. The practice ofchanting computations in a fixed rhythmic pattern is one example ofthe approaches incompatible with the rationale of the Arithmetic Test 
that was encountered. 
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Teaching the desired approach required a tji'ee-step procedure. 
Tile first was to administer the Arithmetic Test as one of the last 
tests of each session, when the concept of tiiie limits was already 
well understood. The second was to stress speed throughout tile 

examiner's pretest instructions. And the third (and most effective) 
was to let the examinees attempt to solve twelve practice exercises 
in a one minute warm-up session which demonstrated the rate of 
speed necessary to complete even half of the test. That completing 
the entire test was impossible was, of course, also explained in advance. 

To compensate for the differences in strategy that persisted 
despite these careful instructions, the standard I-D correction for 
speeded tests was applied. As noted in a preceding chapter, this was 
to subtract the number of wrong answers from the number answered 
correctly, so as to increase the comparability of the scores of the 

more reckless and tile more conservative of the exa minees. 

Intercountry Modifications 

The Arithmetic Test was administered experimentally in all 
three countries. Because of the universal applicability of computational 
problems, no changes in the original items were thought necessary 
or attempteL.. 

Typical Results 

The reliability estimates typically obtained for the Arithmetic 
Test at various levels of education are summarized in Table 6. They 
are consistently high, as would be expected for this type of test. The 
lower igure in Thailand may be attributed to the fact that this is a 
different type of estimate, and perhaps also to the use of printed 
rather than oral instructions, which might have been less effective 

in communicating the speed that this test requires. 

Validity estimates against course grades at the secondary school 
level were in the range of .30-.35 in West Africa, for students already 
selected, in part on the basis of other arithmetic tests. In Thailand, 
comparable estimates for comprehensive school students were in the 
range of .40-.50 against grades in the regular academic courses. In 
studies at the primary school level, the estimate of .15 obtained in 
Brazil and the estimate of .62 obtained in Thailand are widely divergent, 
probably a result of differences in the criteria that were applied. 

Overall, a projected figure of .35 would seem to be a conservative 
estimate of validity for admission to the general academic program 

of secondary level institutions. 
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TABLE U; 

Typical Reliability Estimates of the I-D Ai'ithmetic Test 

Country Group Education Number r* 

West Africa Primary students 6-7 years 3,684 .88 
Brazil Primary students 5 years 135 .85 

West Africa Secondary 11-12 years 138 .88
 
Thailand Commercial students 11 years 61 .73
 

Korea Technical students 12 years .86228 


Korea Teleconmno trainees Mixed 138 .85
 

*All coefficients except the Thailand estimate are based on the
 
correlation between the separately 
timed halves of the test. The
 
Thailand figure is a test-retest coefficient.
 

For selection into technical or coimmercial courses, results
 
comparable 
to the West African validity estimates of .40-.50 were
 
obtained in eight of the nine similar studies carried out in Thailand
 
and in Korea. 
 In the ninth study the validity estimates were appreciably 
lower, but it seems that on balance an estimate of .45 for vocational
 
selection is an appropriate projection.
 

I-D Test 11: Graphs 

A test of speed and accuracy in reading graphs was included in 
the I-D series for two reasons. The first was that this type of test 
has been a highly useful predictor in the United States for selection 
into advanced technical courses and for a number of other careers. 
The second was the hope that this test might substitute in part also 
for the more general tests of mathematical reasoning that are normally
used at the higher educational levels, but that could not be adapted
for use in West Africa because "word problems" introduced too high 
a verbal ability factor with second-language examinees. And, in this 
more general role as well as in the measurement of higher level 
technical skill, the Graphs Test has in fact proved to be reasonably 
effective. 
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General Description 

The Graphs Test consists of thirty problems related to the 
g,'iph illustrated in Figure 9 aid of a second part o; thirty additional 
problems related to another similar graph (not shown). In each item 
the examinee is to look at the value given in the shaded portion, and 
then to find the corresponding value of the other variable as quickly 
as he can by cc..rectly reading the graph. The time limit of four 
minutes per part is set so that no examinee will finish the test; and 
the total administration time is approximately 25 minutes, including 
practice and explanation. The test is printed on a single sheet of 
papcr and can be scored by machine. 

FIGURE 9 

Sample Items of the I-D Graphs Test 

200 
 2
 
17E0
 

175 - ­

150 

125­

5 I0 15 20 25 30 35 40 

36 223 203 215 220 22.5 
175 20 200 15 208 12 
165 20 16 18 11 15.5 
145 4 13 B 7 20 
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The Adaptation Procedure 

As illustrated by the sample items in Figure 9, several complexi­
ties were introduced into the graph-reading operations that the items 
of this test require. It will be seen that the ordinate dimension of the 
graph is scaled by units of five, while the abscissa is scaled by units 
of one; that sometimes the e.:aminee is to find the ordinate value cor­
responding to a given abscissa value, aihd sometimes vice versa; and 
that certain problems require interpolation between adjacent lines of 
the grid. The intent was to require the examinee to attend simulta­
neously to a number of factors, both numerical and spatial, in solving 
each of the items, and thereby to obtain a measure of his general 
facility in coping with quantitative relations. 

As a result of these added complexities, the development of 
suitable instructions was the main difficulty encountered in designing 
the West African version. Full use had to be made of all of the I-D 
explanation procedures, and a fairly lengthy demonstration and practice 
session preceded the test. This was necessary even for students who 
had already studied graph-reading in their mathematics courses; such 
prior study may in fact be a prerequisite for the effective use of the 
test. Attempts to administer it to examinees with fewer than three 
years of secondary education were generally unsuccessful. 

The words that the examiner uses in explaining this test appeared 
to be particularly important. In the explanation of the concept of 
graphs, for example, such phrases as "when you reach this line you 
are at 40" or "any point on this line leads you to 40" were much less 
effective than the simple "this line is 40" that was eventually adopted. 
Such careful attention to phrasing (and the trial and error that finding 
the right phrase requires) are usually necessary for the more complex 
test operations, as noted in Chapter 5. 

The only other difficulty encountered in the use of this test was 
the practical one of reproducing the test paper at locations at which 
suitable duplicating equipment could not be provided. Because of the 
complexity of these items and the pressure of the brief time limit 
permitted, most examinee groups are understandably distressed when 
the lines are fuzzy or the points of intersection unclear; poor-quality 
reproductions are for this reason not fully effective. Access to 
multilith equipment or electronic stencil-cutting devices is a mundane 
but necessary prerequisite to the use of this test. 
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Intercountry Modifications 

The Graphs Test was tried experimentally in Thailand and in 

Korea without substantive change. In both countries the original ver­

sion was found to be fully effective. 

In a recent study in Micronesia, an attempt was made to reduce 

be administered to examineesthe complexity of this test so that it can 

scale was used for both dimen­at a lower educational level. The same 


was enlarged, and no interpolation problems
sions, the size of the grid 


were given. These changes made it possible to administer the test
 
on the test's predictive
to eighth-grade students, but their effects 


properties have not yet been determined.
 

Typical Results 

The estimate; of reliability typically obtained ior the Graphs 

As in the ca!-, of the ArithmeticTest are summarized in Table 7. 


Test, the low figure obtail;ed in Thailand is proutably attributable to
 

the nature of th'- coefficient, and to th, use of y.nted rather than oral
 

instructions.
 

The validity of the Graphs Test against acadtmic course grades 

at the upper secondary school levels wa,- in the range of .35-.40 in
 

.30-.35 in Thailand. In Korea the
West Africa and in the range of 


validity against grades in telecommunications t, aining was .45; but
 

in the study of technical institute students, the validity of the Graphs
 

Test (as of all other tests) was of negligible proportions. For general
 

academic selection a figure of .35 may be projected. 

For selection into advanced technical or commercial courses,
 

the results in Thailand were consistently higher than the West Africa
 

figures. Validity estimates in the ranges of .40-.50 and .30-.40, res­

at these two locations; an estimate of .40 ispectively, were obtained 

a reasonable projection.
 

TECHNICAL APTITUDE TESTS 

Three of the tests in the I-D series are addressed specifically 

to the perceptual skills that technical occupations require. One is 

designed for use at the semi:;killed level; two are designed for selection 
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TABLE 7
 

Typical Reliability Estimates of the I-D Graphs Test
 

Country Group Education Number r* 

West Africa Secondary 10-11 years 147 .83 
Thailand Commercial students 11 years 61 .50 
Korea Technical students 12 years 228 .78 

*Tile Thailand estimate is a test-retest coefficient. The other 
two are based on the coefficient of correlation between the separately
timed halves of the test. 

into the skilled trades or other postprimarv technical courses. They
are normally used in combination with a number of other tests so as
to obtain a balanced index of ability with respect to both the perceptual
and the nonperceptual components of job performance. 

The I-D Checking Test is the lower-level instrument, usedjointly with the Similarities Test and the Marking Test to comprise
the I-D semiskilled series. The I-D Boxes and the I-D Figures Tests 
are used at the skilled level, in combination with such tests as Verbal
Analogies and Mechanical Information and one of the two dexterity 
measures. 

I-D Test 8: Checking 

The I-D Checking Test will be discussed only briefly becauseits use was extremely limited in all of the countries. As noted earlier 
in the discussion of the Similarities 'Test. there were few practical
needs for low-level screening tests, ond most of the research was 
devoted to the more advanced ability measures. 

General Description 

The Checking Test consists of sLxty items of the type illustrated
in Figure 1b. Four of the five drawings in each item are identical. 
and the examiner is to go through the test as quickly as he is able,
marking the one object in each set that differs from all of the rest. 
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FIGURE 10 

Sample Items of the !-D Checking Test 

(C) 64% (2~ "A%N^% 

The test is divided into two parts that have time limits of only two
minutes each, and the total administration time seldom exceeds ten 
minutes, including the p:'etest instructions. The one-page test paper 
can be scored by machine. 

The Adaptation Procedure 

The development of this test illustrated the hazards of jumping
to conclusions about "obvious" cultural modifications, as was earlier 
noted. It had been assumed that objects familiar in the West African 
setting would have to be used as the basis for the drawi:gs in these 
test items, and a variety of more familial drawings was developed 
as the first step in the adaptation procedure. But, as reported in
Chapter 4, it was found that the nature of the object in fact made no 
difference to the utility of the item-perhaps because neither strange 
nor familiar objects were interpreted correctly by the groups that 
were tested. The standard test items tried were as suitable as the 
especially prepared versions, and the selection of content for this test 
posed none of the problems that had been expected. 

Nor was there any prot)lem in explaining the task to the exam­
inees. The concepts of "same" and "different" were readily under­
stood, and enly three demonstration exercises and six practice items 
(to show the rate of speed that was desired) were necessary, even for 
nonliterate groups. 

The one problem that this test does raise, however, is that 
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vi t ually flawless printing is an essential. Since most of the drawings
are not interpreted as representations of real objects by tile examinees, 
any imperfection in the reproduction of one of the drawings will make
it as "different" from the others as will the defect intended; if anexaminee's score on an item depends on whether he notices the
deliberate or the inadvertent difference first, the test results will beu.storted. Thus, in the first sample item of Figure 10, an unintentional
break in the bottom line of one of the five drawings may seem to an
examinee who does not recognize this as a faucet to be the defect
that he was to discover, and he may not look further and see that the
missing handle is clearly the answer intended. The high-quality
reproduction that is necessary to avoid such problens may be difficult 
to ensure in some developing countries. 

Intercountry Modifications 

The only other country the Checking Test was tried in wasKorea. No changes were made in the content of the items or in the 
testing procedure. 

Typical Results 

Thc reliability estimates obtained in West Africa and Korea 
are shown in Table 8. No comparable estimates have been made for 
groups below the primary school level. 

In West Africa, validity estimates of the Checking Test were 
not attempted. In the Korean study of textile workers, zero validitywas obtained against the criterion of proficiency evaluations made by
the foremen of !!he workers who had been tested. The potential appli­
cations of this test and its probable accuracy cannot be projected. 

TABLE 8
 

Typical Reliability Estimates of the I-D Cleckir_; Test 

Coultry Group Education Number r* 

West Africa Primary students 6-7 years 2,920 .72 
Korea Textile workers Elementary 144 .81 

*Both coefficients are based on the correlations between the 
separately timed halves of the test. 
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I-D Test 9: Boxes 

The Boxes Test is a measure of three-dimensional visualization, 
which is one of the basic abilities necessary for most technical occupa­
tic',s. From a methodological point of view, its development was per­
haps tile major accomplishment of the initial AID/AIR research in 
that it demonstrated the feasibility of devising pencil-and-paper 
measures of skills that had been thought to require apparatus tests 
in the African setting. But its suitability for widespread operational 
use has been limited by the denmnds it makes of the examiner, w:io 
must be given special training and practice in the fairly complex 
demonstration procedure that the effective administration of this test 
requires.
 

General Description 

The Boxes Test consists of 48 items of tiie type illustrated in 
Figure 11. The object at the left of each item is a "pattern" that will 
form one of the two cubes at the right when it is folded to bring the 
six faces together; the examinee is to go through the test as rapidly 
as he can, indicating which of the two cubes will be formed when this 
folding operation has been completed. The.test is divided into two 
parts of equal difficulty, with time limits of four minutes each; but 
because of the lengthy demonstration procedure, a total of 40 to 45 
minutes overall .srequired. The one-page test paper can be scored 
by machine. 

The Adaptation Procedure 

The major problem in measuring spatial skills with a pencil­
and-paper device is that the representation of three dimensions on a 
two-dimensional surface is a special convention that has to be 

FIGURE 11 

Sample Items of the I-D Boxes Test 

S 14 
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I-D Test 9: Boxes 

The Boxes Test is a measure of three-dimensional visualization, 
which is one of the basic abilities necessary for nv.st technical occupa­
tions. From a methodological point of view, its development was per­
haps the major accomplishment of the initial AID/AmR research in 
that it demonstrated the feasibility of devising pencil-and-paper 
measures of skills that had been thought to require apparatus tests 
in the African setting. But its suitability for widespread operational 
use has been limited by the demands it makes of the e:.xaminer, who 
must be given special training and practice in the fairly complex 
demonstration procedure that the effective administration of this test 
requires.
 

General Description 

The Boxes Test consists of 48 items of the type illustrated in 
Figure 11. The object at the left of each item is a "pattern" that will 
form one of the two cubes at the right when it is folded to bring the 
six faces together; the examinee is to go through the test as rapidly 
as he can, indicating which of the two cubes will be formed when this 
folding operation has been completed. The test is divided into two 
parts of equal difficulty, with time limits of four minutes each; but 
because of the lengthy demonstration procedure, a total of 41) to 45 
minutes overall is required. The one-page test paper can be scored 
by machine. 

The Adaptation Procedure 

The major problem in measurir:g spatial skills with a pencil­
and-paper device is that the representation of three dimensions on a 
two-dimensional surface is a special convention that has to be 

FIGURE 11 

Sample Items of the I-D Boxes Test 
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especially learned. An examinee who has grown up surrounded bydrawings is thoroughly familiar with this convention, and will interpretthe test problems correctly. But an examinee unaccustomed to drawingswill see them the way they actually are-i.e., as "flat" two-dimensionalrepresentations. And because prior research had shown that uneducatedAfrican examinees generally do interpret such drawings as having nodepth, apparatus tests involving solid objects rather than drawings
were ,
raditionally used to measure spatial visualization. 

As a starting point for devising a suitable pencil-and-papertest, it was assumed that the correct interpretation of three-dimen­
sional drawings would have to be taught as an 
integral part of thetesting procedure. And since it was clear that teaching the examinee.s 
to interpret a broad range of drawings in a few n-inutes would be
impractical, it was necessary 
to simplify the standard test items to
reduce the amount of teaching that would be required. This led to the
use of only two cubes, identical in all ways but one, 
as illustrated in
 
Figure 11.
 

The next task was to devise an effective teaching procedure.This was done largely through trial and error, by testing small groupsand noting which aspects of the procedure were not understood.
Eventually, the complex sequence now used emerged. It includesgiving each examinee plastic models of the cubes that ne can look at
and manipulate while watching the demonstration; drawing a sketch
of these cubes on the blackboard, to relate the faces on the solidmodel to the faces drawn on a plane; relating these sketches to themock-up of the test paper that is used Ps a visual aid; relating thismock-up to the exercises on the examil-e's own practice sheet;demonstrating the idea of the items by removing the first pattern
from the mock-up, and folding it into a 
cube; relating this newly formed
cube to the corresponding cube 
on the blackboard, mock-up, and paper;and repeating this demonstration for the remainder of the sampleitems and for each of the practice exercises after the examinees havetried to solve these items alone. This procedure was longer thanthat used in any of the other I-D tests, but was necessary to ensurecomprehension with many of the groups that were tested. 

The test items themselves are arranged ii)increasing order ofdifficulty with respect to the degree of visualization required.early problems (such 
The 

as Item 6 in Figure 11) require no visualizationwhatever; an examinee who understands the basic idea can pick outthe correct answer without "mentally" folding the patttern at all.intermediate exercises (such as Item 
The 

14) can be done with a singiefold, in that the dark face at the left can be ignored in solving the 
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problem. The most difficult exercises (such as Item 22) require true 

three-dimensional visualization. This arrangement was adopted so 

that the examinees with lesser spatial ability would not become dis­

couraged at the very beginning of the test, but is useful also in deter­

mining the degree to which the instructions have been understood. An 

examinee who cannot solve an exercise such as Item 6 clearly has not 

understood what it is that he is to do. 

For examinees already familiar with drawings in three dimen­

sions, these elaborate instructions are not required. But, inasmuch 

as there were no visible signs of boredom or restlessness on the part 

of the more advanced groups, at least in West Africa, the entire 

sequence was used at all levels to ensure uniform comprehension. 

Intercountry Modifications 

The Boxes Test was administered in its original form in all 

three countries, but for experimental purposes only. It was felt that 

the examinee groups typically being tested in these countries would 

have no difficulties in interpreting three-dimensional drawings, and 

soon shifted to standard tests of visualization.the research effort was 
In Brazil a standard cube-completion test gave good results with 

groups at higher educational levels; in Thailand, a standard block­

counting test was found to be a poor predictor of performance in 

But the data so far compiled areeleventh-grade shopwork courses. 
too fragmentary to permit an adequate evaluation of the suitability 

of standard visualization tests in these countries. 

Typical Results 

The estimates of reliability typically obtained for the Boxes 

Test are summarized in Table 9 That higher estimates were obtained 

for groups of heterogeneous educaticlal backgrounds is normal for 

most types of tests. 

- alidity of the Boxes Test against performanceEstimates of the 
in practical shop courses were in the range of .30-.45 in West Africa, 

for a variety of skilled trades; and the estimate of .37 subsequently 

obtained at the Malawi Polytechnic was consistent with these results. 

In the other countries the estimates were .40 for the telecommunica­

tions trainees in Korea, .35 for automotive trainees in Thailand, and 
In general, a figure.29 for trainees in four skilled trades in Brazil. 


near .35 can be projected.
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TABLE 9
 

Typical Reliability Estimates of the I-D Boxes Test
 

Country Group Education Number r* 

West Africa Mixed 6-7 years 3,460 .72 
West Africa Mixed 8-9 years 1,050 .76 
Bra:'il Craft trainees Mixed 231 .84 
Korea Commo trainees Mixed 138 .83 

*All coefficients are based on the correlation batween the 
separately timed halves of this test. 

I-D Test 10: Figures 

The Figures Test is intended for the same types of applicationsas the Boxes Test and is also a perceptual measure. But because itis limited to two-dimensional representations, it does not require
nearly so complex an administrative procedure. The correlation
between the two tests is generaily low, and they are normally used 
together. 

General Description 

The Figures Test consists of foi Ly items of the type shown inFigure 12. In each of the drawings, one of the five shapes at the topmay be found amid other lines that tend to disguise it; the examinee
is to go through the test as quickly as he can, identifying the shape"hidden" in each of the items. The test is divided into two parts,
administered with a time limit of five minutes each. The total admin­istration time is 20 minutes and the one-page test paper can be scored 
by machine. 

The Adaptation Procedure 

Although this test did not entail the spatial visualization difficul­ties encountered with Boxes, the use of drawings in any form generallyrequired some adaptation of the standard test items, and Figures was 
no exception. Three major modifications of the standard approach 
to tests of this type were required. 
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FIGURE 12 

Sample Items of the I-D Figures Test 

A B C D E 

5 6 7 8 

A B C D E A B C D E A B C D E A B C D E 

The first modification was to simplify greatly the complexity

of the drawings that are frequently used. When the shapes were

embedded in 
a large complex of criss-crossing lines, the examinees
 
had to spend an average of one 
minute per item to solve the problems,
and this was too long for practical test applications. Items that include
the bare minimum of lines necessary to disguise the shapes were
 
develojiad, as illustrated in Figure 
12. 

The second was to eliminate the complexity of thc- ,3tandard

"rule" that permits shapes 
to be hidden by turning them sideways orupside down within the drawings that comprise the items. All of the
shapes in the Figures Test appear within the drawings exactly as
they appear in the key at the top of the page, and this is explained 
explicitly in the pretest instructions. 

The third was to teach what is meant by "same size" and "sameshape" as part of the demonstration procedure. Without special
instructions, most of the examinees in West Africa would select
Shape C as the one hidden in Item 5 of Figure 12, for example, or
Shape B as the one hidden in Item 7, probably because they are not 
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accustomed to precision in matching sizes and forms exactly. To 

teach thiF, concept, a visual aid was developed that permits the exam­

iner to remove the shapes from the key and to superimpose them or 

the sample and practice items, to demonstrate the precise fit that is 
required.
 

With these modifications, the test could be administered effec­

tively to examinees at all levels. Even examinees with minimal educa­

tion could work the problems at an average rate of fifteen to twenty 

seconds per item, instead of the sixty seconds that the standard ver­

sions required. 

Intercountry Modifications 

The Figures Test was administered experimentally in all three 

of the countries. The only modification required was to use letters 

of the local alphabet rather than Roman characters in Korea and 

Thailand, and in Korea it was thought better also to number the items 

from left to right rather than vertically, as on the original version. 

Typical Results 

The estimates of reliability typically obtained for the Figures 

Test are summarized in Table 10. Again, the high Brazil and Korea 

estimates are attributable to the heterogeneity of the examinee groups; 

TABLE 10 

Typical Reliability Estimates of the I-D Figures Test 

Country Group Education Number r* 

West Africa Mixed 6-7 years 3,978 .70 

West Africa Mixed 8-9 years 1,282 .72 

Brazil Craft trainees Mixed 239 .84 

Korea Telecommo trainees Mixed 1.38 .85 

Thailand Primary students 7 years 30 .54 

*All coefficients are based on the correlations between the 

separately timed halves of this test, except the Thailand estimate, 

which is a KR-20 coefficient. 
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use of a different type of coefficient
the low Thailand estimate, to the 

and of written rather than oral instructions. 

The estimates of the validity of the Figures Test against perfor­

in the range of .30-.40 in West 
mance in shopwork courses were 

Africa; the estimate of .38 subsequently obtained in the study at the 
In the other 

Malawi Polytechnic was consistent with this result. 


were 
 .24 for the telecommunications trainees 
countries, the estimates 

.32 for trainees 
in Korea, .32 for automoti,.'e trainees in Thailand, and 

in four skilled trades in Brazil. Overall a figure of .30 can be projec­

ted. 

CLERICAL APTITUDE TESTS 

Three of the tests in the I-D series are addressed to speed and 

accuracy in routine operations, as required in many clerical job func-

Although of somewhat different levels of difficulty, all three 
tions. 

normally used 
can be used at the postprimary level, and they are 

jointly for such applications. 

The I-D Coding Test is the most elementary of the three, and is 
are apt to be more advanced groups, who

normally dropped for the 
The I-D Names

strictly repetitive operations required.bored by the 

Test and the I-D Tables Reading Test can both be used up to and
 

including the university level. In combination with Verbal Analogies
 

these three tests comprise the I-D clerical aptitude
and Arithmetic, 
series. 

I-D Test 12: Coding 

The Coding Test is primarily a measure of clerical speed, 
also required.

although some elements of accuracy and of memory are 

this type of test has sometimes been used as a nonverbal 
Historically, 

but in these studies it was neither intended 
"intelligence" measure, 

nor evaluated for such applications. It was included in the I-D series 

job element test that attempts to replicate the clerical 
purely as a 

source documents, to prepare a 
task of rapidly copying data from 

new listing or tabulation. 

General Description 

150 items of the type illustrated in Figure
The test consists of 

In the biank spaces under the symbols, the examinee is to write 
13. 
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the corresponding symbols as rapidly as he can., using the key at the 
top of the pagge. The time limit is two minutes for each half of tile 
test, and tile total administration time is 15 minutes, including instruc­
tions. This is one of the few I-D tests that cannot be scored by machine. 

The Adaptation Procedure 

The only difficulty encountered in tile development of this test 
was to find the right words to explain the association between tile 
symbols on the thp and the bottom lines of the key. There was con­
siderable confusion in the early tryouts; this was eventually traced 
to the use of the same word k"symbol" or "mark" or "thing") to refer 
to entries both above and below the line, blurring tile distinction be­
tween those that are the stimuli uid those that are the responses. 
Accordingly, the revised instructions begin with the explanation that 
the pictures above are called "symbols" and the pictures below are 
called "marks," and that the symbol-mark pairs shown in the key
"always belong together." Then, the examinees are shown that on 
their test papers the marks are missing, and told that they are to 
fill them in with their pencils so that the right symbols and marks 
will be together. This simple change was fully effective. 

As in the other speeded tests, the use of an adequate number 
of practice problems also proved to be highly important. Two lines 
of practice problems are used to show the examinees that they are 

FIGURE 13 

Sample Items of the I-D Coding Test 

% ? @ (; ! "-# I , % @ ;
& 
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not to stop and wait after the first block of five, nor at the end of each 

line, and that working at top speed is essential to complete a large 

number of items. All three of these points represented common mis­

expanded practice session corrected.understandings that an 

Intercountry Modifications 

The Coding Test was administered in a different 	way in each of 
used withoutthe three countries. In Korea the original version was 

wasmodification. In Brazil the original item form retained, but 

administered with printed rather thar, oral instructions. In Thailand, 

certain qt the symbols were changed, and a multiple-choice version 

was also developed to pave the way for machinn-scoring. On the 

basis of the data so far assembled, the effectiveness of these various 

approaches seemed to be approximately the same. 

Typical Results 

The estimates of reliability typically obtained for ihe Coding 

11. All of tht estimates are reasonablyTest are summarized in Table 

high, as is usual for tests that depend largely on speed.
 

The validity estimates against grades in business and commercial 

and against ratings supplied by the supervisors of clericalcourses 

workers were in the range of .30-.35 in the West African studies.
 

In commercial and secretarial courses in Malawi an estimate of .32
 

an average 	 was obtainedwas obtained. In Thailand estimate of .28 

criterion
for students in commercial courses. In Brazil and Korea, 


data on clerical performance were not collected. In general, a figure
 

can or students, and some­near .30 usually be expected for trainees 


what better resuits for clerks already employed.
 

I-D Test 13: Names 

The Names Test differs in intent from the Coding Test in that 
onit is entirely perceptual, and in that the primary emphasis is 


on speed. Like Coding, it is a job-element
accuracy rather than 

test, addressed to the specific ability required for proofreading, for
 

checking numerical entries, or for other functions in which close
 

attention to detail is important.
 

General Description 

The Names Test consists of 60 items of the type illustrated
 

in Figure 14. The examinee is to scan the list as quickly as he can
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TABLE 11 
Typical Reliability Estimates of the I-D Coding Test 

Country Group Education Number r* 
West Africa 

West Africa 

Brazil 

Korea 

Thailand 

Mixed 

Mixed 

Commercial trainees 

Telecommo trainees 

Commercial students 

6-7 years 

8-9 years 

Mixed 

Mixed 

II years 

3,770 

895 

230 

138 

61 

.87 

.86 

.81 

.86 

.89 

*All of these coefficients were based on the correlation betweenthe separately timed halves of this test, except the Thailand estimate,which is a test-retest coefficient. 

and indicate whether or not the two spellings of eachthe same. name are exactly(The words "correct" and "different"a separate form would not have 
were used so thatto be printed for tryouts in the French­speaking African countries.) The test is divided into two parts witha time limit of two minutes each, and the total administration timeis 15 minutes, including instructions. The one-page test paper canbe scored by machine. 

The Adaptation Procedure 

No difficulties were encountered at any point in the developmentof this test. The names were selected from newspapers, telephonebooks, and other African sources; errors were introduced by changinga letter, deleting a letter, inserting an extra letter, or transposingtwo letters oi the original version. 
found 

The initial list developed wasto be s,;'isfactory, and further improvements were not attempted. 

The concept of same-.different was thoroughly understood by allof the groups that were tested, and only a brief explailation of thetask was therefore required. To demonstrate the correct markingprocedure and to emphasize the importance of speed, the standardI-D techniques are applied. 

Intercountry Modifications 

Because of the emphasis on African and European names,original version of this test was 
the 

considered unsuitable for use in the 
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FIGURE 14 

Sample Items of the I-D Names Test 

Abeni 0. Olukoya Abeni 0. Olakoya CORRECT DIFFERENT 

Albert Fowode Albert Fowonde CORRECT DIFFERENT 

Donald Strickler Donald Strickler CORRECT DIFFERENT 

H. G. Biyoque H. G. Biyoque CORRECT DIFFERENT 

Jean Reynaua Jean Reynaud CORRECT DIFFERENT 

A. S. A. Gbajabiamila A. S. A. Gbajabiamila CORRECT DIFFERENT 

Ziado Dabbagh Ziadu Dabbagh CORRECT DIFFERENT 

other countmes. Modified forms, based on local names, were developed 
in Brazil and Thailand: in Korea, a test of this type was not tried. 

The Brazilian version gave results comparable to the West 
African findings. However, the Thai version was ineffectual and was 
replaced with a similar test based on comparisons of numerals rather 
than names. It woulo be interesting to know whether the failure of 
this test in Thailand was attributable to certain characteristics In­
herent in the Thai alphabet, or whether it was the result of certain 
idiosyncracies of the particular items selected or of the examinee 
group with which it was tried. There would seem to be no logical 
reason for this test to have different properties with different alpha­
bets, but the matter was not pursued. 

Typical Results 

The estimates of reliability typically obtained for the Names 
Test are summarized in Table 12. For the Thai numerical version 
of this test, a test-retest coefficiet of .83 was obtained. 

The estimates of validity against grades in business and com­
mercial courses and aainst ratings supplied by the supervisors of 
clerks already employed were in the range of .35-.40 in West Africa; 
for students in commercial and secretarial courses in Malawi, a 
figure of .28 was obtained. In Thailand the validity of the version 
later discarded was effectively zero for eleventh-grade clerical 
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TABLE 12 

Typical Reliability Estimates of the I-D Names 'rest 

Country Group Education Number r* 

West Africa Mixed 6-7 years 3,675 .73 

West Africa Mixed 8-9 years 976 .76 

Brazil Commercial trainees Mixed 230 .81 

*AIl of these coefficients are based on the correlation between 

the separately timed halves of this test. 

courses: in Brazil, criterion data on clerical perforr-?nce could not 

be assembled. Overall, an estimate in the range of .30-.35 can be 

projected, at least for countries in which the Roman alphabet is used. 

For countries that use other alphabets, the potential of this type of 

test is unknown. 

I-D Test 15: Table Reading 

The I-D Table Reading Test is the most difficult of the clerical 

series. It requires not only accuracy and speed, but also an element 

of the spatial orientation involved in the graph reading test. In the 

higher-level I-D commercia] test series, Table Reading has replaced 

the Graphs Test, which was used before this test was developed. 

General Description 

The Table Rvading test consists of 80 items of the type illustrated 

in Figure 15. It is divided into two separate parts with a time limit 

of two-and-a-half minutes each, and can be administered in a total 

of 20 minutes overall. The one-page test paper can be scored by 

nmachine. 

The Adaptation Procedure 

After an initial false start, few difficulties were encountered 

in completing this test. The initial problem was that numerals had 

been used both as the tabular headings and within the bdy of the table 
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FIGURE 15 

Sample Items of the I-D Table Reading Test 

NUMBER OF TESTS GIVEN AT EACH SCHOOL ---.......------

SCHOOL 

DAY IA B I CJ D E F IG H II!J K L IM N 1 0 

MON. 1061 347 114' 1i8682 159 218 477 138 5C9 153 127 424 32 114 

TUE. 84 255 152 
358 869 437 164 458 104 637 *229 191 358 425: 695 

WED.
L 127: 208 559 546 796 716 143 286 173 327 306 255 273 573 509
 

THU. 1 340' 598 191 273 521 682 410 152509 816 381 318 255 694 .417
 

FRI. 170 530
127 410 
476 371 237 764 183 417 573 410 208 796 306
 

SAT. 55 122 306 851 634 293.152 229 156 1521 764 546 153 819 15091 

DAY ]SiIOOL NUMBER OF TESTS 

FRI. I 183 764 156 509 152
 

WED. N 417509 694 273 573
 

TUE. 
 E 682 437 869 796 318
 
SAT. 
 G 229 237 152
293 371
 
THU. 
 C 255 208 559 530 191
 

itself, and this profusion of numb, rs confused many examinees. The
change to the use of days of the week and letters as the tabular head­
ings, so that numerals appeared only within the cells, resolved most 
of the initial difficulties that had been noted, 

When used at the primary school level, the test continued to
require highly detailed explanations, however. It was necessary to 
assume that at X:ait some of the examinees had never seen a tablebefore, and to explain the concept as though this were true of the
entire group. The fastest way to do this, it was discovered, was to 
teach the examinees to place one index finger on "Tuesday" and one 
on "School E," and then to bring the fingers together to find that "869"is the answer required. After a few problems have been worked using
this finger method, the examinees understand the concept of tables, 
and the test can be given. 
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Intercountry Modifications 

The Table Reading Test was t.'anslated into Portuguese, Thai, 
and Korean with no substantive changes. And, although only limited 
data were assembled, these direct translations appeared to be suffi­
ciently effective that the test could be considered ready for use without 
further modification. 

Typical Results 

The estimates of reliability typically obtained for the Table 
Reading Test are summarized in Table 13. Because studies of cleri­
cal samples were not done in Korea, reliabilities for the Korean 
version were not computed. 

The estimates of validity against grades in business and com­
mercial courses and against ratings supplied by the supervisors of
 
clerks already employed were in the range of .35-.50 in the West 
African studies. In Thailand most of the estimates were in the range 
of .30-.40 for grades in clerical and business cours ?s; in Malawi the 
test was ineffectual as a predictor of performance in clerical and 
secretarial trainiag. Overall, it appears that figures of .35-.40 can 
normally be expected. 

TABLE 13 

Typical Reliability Estimates of the I-D 

Table Reading Test 

Country Group Education Number r* 

West Africa Mixed 6-7 years 362 .91 

West Africa Mixed 8-9 years 497 .87 

Brazil Commercial trainees Mixed 230 .73 

Thailand Commercial students 11 years 61 .72 

*All coefficients are based on the correlations between the 
separately timed halves of this test, except the Thailand estimate, 
which is a test-retest coefficient. 
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MANUAL ABILITY TESTS 

Three of the I-D tests are addressed to manual skills of the 
type required in some semiskilled jobs and in all of the skilled trades. 
One is an extremely simple test of virtually pure motor speed and 
is intended for use in screening illiterate or semiliterate examinees. 
The two others require skilled eye-hand coordination and are intended 
for vocational selection at the postprimary level. 

The I-D Marking Test is the lower-level screening device,
 
suitable for jobs that require high speed but little skili, such 
as cer­
tain assembly-line operations. The I-D Manual Dexterity Test mea­
sures dexterity in using the larger arm muscles, 
and the I-D Finger

Dexterity Test measures similar skills in the use of the finger mus­
cles alone. One of the other of these two tests is included in selec­
tion programs for the skilled trades, in accordance with the nature
 
of the manual skills that the trade to be learned requires.
 

I-D Test 21: Marking 

The Marking Test is part of the I-D semiskilled series that
 
also includes the Similarit.es and Checking Tests. Like these other
 
two instruments, it has so far found little practical application, and
 
will be described only briefly. 

General Description 

The Marking Test consists ol 300 squares arranged in rows of 
ten, as illustrated in Figure 16. The task is simply to mark an X in 
each square as rapidly as possible, and the score is the number of 
squares completed. The test is administered in two parts of 150 
squares each, with a time limit of two minutes per part; the total
 
administration time is 
 fifteen minutes, including instructions. The 
Marking Test cannot be scored by machine. 

The Adaptation Procedure 

Because of the simplicity of the task, this test is especially 
easy to explain, and has even been administered with pantomime 
instructions. The only important requirement is to communicate 
the rapid pace at which the examinees are to work, and this is 

http:Similarit.es
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FIGURE 16 

Sample Items of the I-D Marking Test 

E0El ] E El L-ElL--] 
DEl EI [I F]:1r-]0 110 

accomplished by a brief demonstration, in which the examiner himself 

a large visual aid, working at frantic speed.fills in the squares on 


Also, the entire test is in effect administered twice, the first time for
 

a two-minute time limit

practice, to teach the examinees how quickly 

of any kind were encountered.elapses. No ada-ptation prcblems 

Intercountry Modifications 

administered in
In the other countries, the Marking Test was 


only Korea. No modifications had to be made.
 

Typical Results 

The typical estimates of reliability obtained for the Marking 

They are high, as is to be expected
Test are summarized in Table 14. 


of a test that depends mainly on speed.
 

in the Korean study of textileThe validity estimate obtained 
not undertaken.in West Africa, validity studies wereworkers was low: 

can
No projection of vaiidity for the screening of semiskilled workers 

be attempted. 

Manual and Finger DexterityI-D Tests 19 and 20: 

dexterity with a
Both of these tests are ttempts to measure 


pencil-and-paper device rather than with special apparatus of the
 

In general, the results in these countries 
type more commonly used. 

comparable to those obtained from similar pencil-and-paperwere 
tests in the United States. The Manual Dexterity Test has proved to 

of the two for selection into general vocational
be the more effective 

courses, and is used in preference to finger Dexterity for such
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TABLE 14
 

Typical Reliability Estimates of the I-D Marking Test
 

Country G;'o'ip Education Number r* 

West Africa Primary (girls) 6-7 yei rs 44 .87 

Korea Te.-tile workers Elementary 144 .92 

*Both coeificients are based on the correlation b.tween the 

separately timed halves of this ,est. 

applications. The latter is most effective for trades such as that of 
are particulariyelectrician, in which precise finger movements 

important.
 

General Description 

Sample items of both tests are illustrated in Figure 17. The 

Manual Dexterity Test consists of two exercises, each approximately 

6" x 5" in size; the examinee is to draw a continuous line inside the 

1/8" shaded path, beginning at. the arrow, and approaching as r.ear to 

he can within the time limit of two minutes perthe numeral 100 as 
score is the value of the numeral he reaches minus thepart. His 

number of times he strays outside the shaded path. The Finger Dex­

terity test consists of 90 similar but much smaller exercises, each 

about 5/8" x 1/2" in size. It is administered in two parts with a 

minutes each, and the examinee's score is the num­time limit of two 
ber of exercises completed correctly. The total admir.st'ation time 

for each test is fifteen minutes; neither can be scored )ymachine. 

The ,daptation Procedure 

The major problem in the development of tWe instructions for 

these tests was to t,ach the examinees the appropriate blend of care 

and speed that is likely to result in a maximnum score. This blend 

is apt to be different for different examinees, and for this reason 

could not be demonstrated adequately by the examiner in the sample 
A more effectiveproblems he works on the large visual board. 


approach was to let each examinee "discover" this blend for hi',"elf
 

by giving the entire test first fr practice and letting him eval....
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FIGURE 17 

Sample Items of the I-D Dexterity Tests 

i­
' 

Manual Dexterity Finger Dexterity 

the results he achieves in each successive attempt. Thus, at the end 

of each practice exercise of the Manual Dexterity Test the 2:'aminer 

tells all those who finished before time was up to count the many 

mistakes that they made, and cautions them to work more slowly; 

simila:ly, he tells those who did not reach the numeral 80 that they 

must work more quickly to obtain a top score. This method of succes­

sive approximations proved to be an effective teaching device for these 

tests-at least for examinees who had the basic manual abilities that 

are required. 

Even more challenging than the development of the testing pro­

cedure, hrwever, was the development of an efficient techmiques for 

scoring the papers. Many approaches were tried; none was entirely 

adequate for large-scale practical applications. One attempt was to 

treat the papers chemically, so that any marks outside the path would 

make corresponding marks on the reverse side of the paper0', which 

could then be easily counted. But this was too dependent on the pres­

sure the examinee applied when tracing the path to be sufficiently 

trustworthy for practical use. Anothef' was to print a replica of the 

path on a transparent film, so that only the examinee's errors would 

show through when this was superimposed on his paper. But 



THE I-D APTITUDE TESTS 163 

registering the overlay exactly was too time-consuming. A third was 
to try to train scorers to approximate the result by comparing the 
general appearance of the paper with a graded series of models rep­
resentative of the levels of performance typically attained by exam­
inees at different ability levels. But not all scorers could be trained 

to make sufficiently close approximations. 

The present procedure is to use yellow papers on which the 
path is printed in blue, and to supply the examinees with red ball-point 
pens to use for the dexterity tests. The marked change in the color 

of the line when it moves out of the blue path into the yellow enables 
a scorer to count the errors much more quickly than when pencils 
were used, and the scoring task is a reasonable one for fairly small 

applications. But for mass testing programs, the cumbersomeness 

of scoring remains the most serious limitation of these dexterity 
measures. 

Intercountry Modifications 

Both tests were odministered without modification in Thailand 
and in Korea. Translating the instructions into the local language 
was the only change that was required. 

In Thailand, a new idea was developed for easing the scoring 
burden. This was to score only a quarter of the grid of the Manual 

Dexterity Test and to use this sample to estimate the examinee's 
total test performance. The correlation of .91 that was obtained 
between these estimates and the actual scores suggests that this may 
well be the best solution so far developed. 

TABLE 15 

Typical Reliability Estimates of the I-D Dexterity Tests 

Test Country Group Education Number r* 

Manual West Africa Mixed 6-7 years 2,422 .83 

Manual Korea Textile workers IlJementary 144 .85 

Finger West Africa Mixed 6-7 years 2,335 .89 

Finger Korea Textile workers Elementary 144 .91 

*All of these coefficients are based on the correlation between 
the separately timed halves of these tests. 
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Typical Results 

The estimates of reliability typically obtained for the two dex­

terity tests are summarized in Table 15. It will be seen that bcth 

tests are highly reliable despite the many subjective judgments that 

have to be made in the process of scoring. 

tested only in the AfricanExaminees in the skilled trades were 

studies. Validity estimates for the Manual Dexterity Test against 

grades in shop courses and against forenan evaluations were in the 

range of .35-.40 for a variety of trades (except that of electrician), 

and in the subsequent study at the Malawi Polytechnic a figure of .55 

was obtained. The validity of the Finger Dexterity Test was consis­

tently lower for all groups except electrical workers, where the 

estimate of .37 far exceeded that of the Manual Dexterity Test. In 

.40 c :n be projected.general, figures near 



CHAPTER

7 
DEVELOPMENT
 

OF 
OPERATIONAL 

TESTING 
PROCEDURES
 

The design of all operational testing program involves two 
Tile first is to determine whichfurther developmental procedures. 

of the available tests should be used for this particular application to 

obtain the highest possible accuracy within the practical constraints 

on time and cost that usually limit the total number of tests tile appli­

can be given. The second is to formulate an appropriate pro­cants 
that will be obtainedcedure for combining tile separate test scores 

into a single index of the applicants' re.3pective potential. Both raise 

issues and problems that require attention as careful as that paid to 

ictual testing procedures.development of the 

This chapter begins with a brief overview of these issues and 

of tile approaches that were adopted for resolving them in tile AIDAIR 

research. Then this developmental procedure will be illustrated for 

and clerical selection programs, drawing on thescholastic, technical, 
tests for all oi the statistical data re­actual applications of the I-D 

quired. 

BASIC DEVELOPMENTAL PROCEDURES 

tile methods usedOnce the individual tests have been developed, 
are entirely independentin designing an operational testing program 


of cultural variations. The programs that are produced by these
 

methods may vary from country to country, as a result of culture-tied 
measurement characteristics. But the meth­differences in the tests' 


odology itself need not be adapted.
 

all standardThus, the technioues described in this chapter are 
are included partly for purposes of continuity, andapproaches. They 



166 ABILITY TESTING IN DEVELOPING COUNTRIES 

partly because adequate descriptions of a number of these techniques 
are not available in many developing countries. 

Comparability of the Test Scores 

One basic characteristic of composites of scores is that superior 
performance on one ontest will compensate for poor performance
another when the scores are all added together. If one applicant earns 
ten points more than another on Test A but ten points less on Test B,
the two will appear to be equally able when the results on Tests A and
B are combined into a single index of their potential. That a ten-point
difference on Test A is equal to a ten-point difference on Test B is the 
implicit assumption. 

But this assumption is usually false for the raw scores that tile 
applicants earn on two or moce tests.separate And the practice of
 
i dding the 
 'marks" obtained on a set of different examinations, com­
mon 
in many developing countries, almost always introduces distor­
tion.* Before test score,, can be combined, they must be converted
 
to a uniform scale 
on which seemingly equal differences such as the
 
above in fact are the same.
 

Many methods for converting scores to a uniform scale have

been developed. 
 The method used in the AID, AIR studies was the
"stanine' approach, which affortU both a solution to the scaling pro­
blem and a simplification of the data for purposes of processing and 
reporting. It consists of dividing the total range of raw scores earned 
by the examinees into nine approximately equal segments, and con­
verting every score 
that falls within the same segment to the same 
stanine score. Each score in the lowest segment is converted to a
 
score 
of 1; each score in the highest egment to a score of 9; and 
each score in the intervening segments to tle corresponding integer
between these extremes. The middle invcrval straddles the mean, so 
that there are four and one-half interval.s both above and below the 
midpoint of the overall distribution. 

*Ifthe tests are equally reliable, the amount of distortion 
depends on the degree to which the tests differ with respect to the
dispersion of the examinees' scores. When tile scores are widely
dispersed, a ten-point jump riresents a much lesser gain in per­
formance than when the scores are bunched fairly closely together. 
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If the distribution of raw scores is perfectly normal, the result­
ing scores will have the properties illustrated in Figure 18. Each 
segment will contain a range of raw scores equal to one half of one 
standard deviation, and the percentages of examinees earning each of 
tile nine stanine scores will be as shown. A score of Stanine 9 will 
indicate performance superior to that of 96 percent of the total exam­
inee population; a score of Stanine 7 will indicate superiority to 77 
percent of the population; and so on, throughout the entire range. 

Since tle distribution of the scores of a finite sample of exam­
inees is not apt to be perfectly normal, however, some deviations from 
these figures must be expected. But these discrepancies are generally 
small and, at least for the I-D tests, close fits to the theoretical dis­
tribution have consistently been obtain2d, ever, for samples of only 
100 examinees. 

FIGURE 18
 

Stanine Conversion of a Perfectly
 
Normal Distribution
 

24% 7% J12%1 17% 20% 17,3 12% 7% 

2 3 4 5 6 7 8 9 
- . ' -. 2,' -. 2O ** 1.:' 4 1.11), 

DISTRIBUTION OF RAW SCORES 
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Mechanically, the conversion to sta nine scores is best acconi­
plished by using not the standard deviation values of Figure 18 (i.e.,
giving the examinees who score from .25-.75 a's abov tile mean a 
converted score of Stanine 6), but the percentage values of examinees 
wiiuin each segment, us follows: Array the raw scores in order, from 
hi >hest to lowe.sl., and identify the Stanine 5 group by counting 40 per­
cent down from the top and 40 percent up from the bottom of this dis­
tribution. If exactly 40 percent is not feasible (because too many exam­
inees have the same scre at the point of division), use a percentage 
sonew hat higher or lower, such that the numbers of examinees above 
and below the Stanine 5 interval will be most nearly the same. Then, 
follow the same procedure to identify the scores of Stanine 7 or higher 
and of Stanine 3 or lower, by counting 23 percent down and 23 percent 
up, again adjusting these percentages if necessary to make the two 
groups most nearly equal in size. Next, split these two groups into 
three intervals each, balancing, insofar as possible the number of 
Stanine 9 scores with ihe number of Stanine 1 scores, tile Stanine 8' s 
with the Stanine 2's and the Stanine 7s with the Stanine 3' s, at the 
same time trying to i:eel) the ranges o raw scores included in these 
inter.'als moist nearly the same. Finally, inspect the results and make 
any further adjustinents in thil points of division that will achieve a 
closer fit to the theoretical model in Figure 18. This can be done as 
part of tile standardization .,tudies, if test norms are developed, or
 
separately for each applicant group after they have been tested.
 

Tile stanine scores on two or more tests can be added together
to obtain a meaningful COmlposite score. But this sum should not then 
be divided by the number of tests to obtain an "average" stanine score. 
Rather, tile distribution of the sunimecd scoreS should itself be sub­
jected to the above procedure, so that they also are converted to single­
digit stanine results. This final stanine is then an appropriate indc.x 
of tile app)licant' s overall performance o01the various tests he was 
given. 

The loss of precision that results from grouping applicants who 
in fact have somewhat different raw scores is seldom a drawback in 
practical test applications-a nine- point scale is adequate for the 
decisions that are to be made. The simplifications afforded by one­
digit scores are especially attractive in a cleveloping country, where 
there may be limited access to high-speed computers, and much of 
the data processing inay have to be done by hand. 

Overlap in the Abilities Measured 

A second important characteristic of programs based on a 
number of tests is that the resulting scores are not independent. Partly 
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OPERATIONAL 
may tendmeasureintended to

that the tests are 
because the abilities 	 the result 'If" 

to occur together in humlan peio rioralce, and partly as 
furtie requirenl 


similarities in tie testing procedures (such as 

test scores are positively currelated

speed, for example), most pairs ol 	
tests will provide

toa certain extent. If this correlatiOln is high, die two 


both will give results
that tile use o 
so much overlp)ping iofornmatio 

only slightly iore accurate thn can ie obtai'-d from using the niore
 

valid one only.
 
of the available tests is
 

the intercorrelationFur this reason,
an Fmportant consideration in teI selection 	of those that should be 

have been selected, the 
After the one or two most valid tests not the one with theapplied. frequently turn out to be 

next must useful test will 


next highest validity, but a somewhat less valid test that also has less
 
To design an efficient 

ents already selected. 
overlap with the instrul 	 is almost 
testing program, knowledge of the test intercorrelationl'i 

always essential.
 
reducing tile informationl provided by tie
 

Many techniques fur
correlations among tests into a form more readily interpreted have 

been developed. O these, the terhniques of factor analysis earlier 

mentioned have been the most wiftely used. A niore recently developed 

tests in a 
statistic is a coefficient of the ,uniqueness'' of each of tih 

! Such data reduction can be help-aseries that will be used togethe r . found adequate in desi,nin?
AIR studies ii was

ful, but in the AID 
er.relatielialsimply ) exmine the raw

practical testing prograi 
no ready access to a high-speed c011­

data, e9 pecially when there was 
The kinds of conclusions that can be drawn from these data 

puter. 
are described in the illustrative applications that follow this background 

discussion. 

Differential Test Weights 

Because of the differences in the validity and overlap Of tile 
is generally 

various test scores, tile accuracy of a testing prog'am 
so as to 

scores with different weights, 
increased by combining the 	 Mechanically,an overall index that is maximally predictive.*obtain 
such weighting is hacomplisled simply by 	 multiplying each of tile 

*Tests can be differentially weighted in accordance with their 

respective reliabilities to improve the accuracy of the composite index 

But when the tests to be used vary greatly 	in reiiability, 
are less reliableobtained. 

it is usually more effective to improve the tests that 


a weighting procedure.
 
than to adjust for this w.ith 
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stanine scores by the desired weighting factor before they are added 

together. The problem is to determine the set of weights that should 

be used for each practical application. 

The difficulty arises not in the mathematics of computing tile 

weights that are most consistent with the available validity and inter­

correlational data. Through multiple regression analysis the optimum 

weighting scheme inherent in this information can be determined 

precisely. Rather, the problem is one of generalizing these weights 

to future applic.it groups, for regression analysis cannot differentiate 

between the 'true" characteristics of the tests and tile many chance 

fluctuations that also affect any set of correlational data, it generates 

weights that will be optimal also for tile next set of applicants only 

if the effects of these many chance factors again turn out to be exactly 

the same. In practice, this is never the case. 

Accordingly, the effective use of test weights is constrained by 

two major limitations. The lirst is that the weights obtained from the 

initial regression analysis cannot be used to estimate the validity of 

the testing program for future applicant groups. A validity estimate 

based on a "multiple" correlation coefficient can easily be twice as 

large as the result that will in fact be obtained when the tests are 

administered to another group; this (unfortunately common) misuse 

of multiple regression must be avoided. The correct estimate of the 

effectiveness of a set of regression weights is the coefficient of cor­

relation they yield in subsequent applications. 

The second limitation is that a fairly large sample of examinees 

must be tested before the apparently optimum weights are actually 

used for selection decisions. Because empirically developed weights 

are so highly dependent on chance Iluctuations, the "optimum" values 

can vary greatly from one administration to the next, and it is only 

when the proportionate effect of chance has been reduced as a result 

of large samples that reasonably stable results can be expected. A 

sample of several hundred examinees should generally be available 

before regression analysis is attempted. 

In the AID,,AIR projects, the approach to test wrights was as
 
follows:
 

1. To compute all estimates of 'alidity without tile use of any
 

differential weighting scheme whatsoever, and
 

2. To suggest to the users of tests that they develop weights 

over time, as a result of experience with the effectiveness of the tests 

in their individual institutions. 

http:applic.it
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Thus, the validity esLimates cited in the illustrative applications will 
uniformly be minninum estimates, improvable to some extent by 
appropriate weighting procedures. 

Reliability of a Test Combination 

The overlap among the separate tests that limits the validity
available from the composite has exactly the opposite effect on the 
reliability of the overall index obtained; each pair of overlapping tests 
will provide two separate estimates of tne ability common to both and 
thereby increase the overall accuracy of its appraisal. Even tests of 
only moderate reliability can in combination result in a highly reliable 
score. 

The reliability of a composite can be computed by formula from 
the individual test reliabilities and the inter-test correlations. The 
computational procedure is illustrated in the following example, which 
incorporates the lowest reliability estimate (that of .54 for the Science 
Information Test. for last-year secondary school students) obtained in 
the West African studies. 

The three tests to be used in combination are the High form of 
the Reading Comprehension Test (RDH), the Science Information Test 
(SCI), and the test of World Information (WLD). They are to be given 
to West African students in their last year of secondary school, as an 
estimate of further academic potential. 

To estimate the reliability of this three-test series, the first 
step is to prepare a matrix of test reliabilities and intercorrelations 
at this educational level, as illustrated in Figure 19. The reliability 

FIGURE 19 

Illustrative Reliability and Interest 
Correlation Coefficients 

SCI WLD RHD 

SCI (.54) .34 .36 
WLD .34 (.73) .49 
RHD .36 .49 (.76) 
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estimates are shown in the dizgonal in parentheses; each intercorrela­
tion is written twice. 

The second step is to add these nine values together. A sum of4.41 is obtained. 

The third step is to replace each of the three reliability figureswith the value 1.00, and to sum the matrix again.* A result of 5.38 isobtained. 

The last step is to divide the first suni byresult. The the second largerquotient of .82 is the estimated reliability of the com­
posite. 

For composites of four or more tests, thefollowed, using a 
same procedure iscorrespondingly larger matrix of coefficients. 

Thus, another important characteristic of tests in combinationis that modest reliability should not preclude the inclusion of athat has proved to be testa reasonably effective predictor.selection decision will be based on an overall inclex, 
When the 

it is the reliabilityof this score and not of the individual tests that shoula be the primary
consideration. 

Validity of a Test Combination 

The most difficuit 
find or develop 

task in the design of a validity study ismeasure that will provide 
to 

an adequate 
a criterion 

index of performance in the ,:!ourse

are being selected. This is 

or job for which the applicants

a Inore complex problem of test construc­tion than is the development of ability measures because tile uniformityof instruction, supervision, and evaluation thattesting session cannot can be built into abe achieved in a live classroomAnd rare or job situation.indeed is the test constructor who is satisfied with the crite­rion measures 
at his disposal. 

*The value 1.00 is appropriate only when the test scores havebeen converted to stanines or other scores that result in uniformstandard deviations. When the standard deviations of the tests vary,or when differential weights are to be applied, these and all of theother values must be adjusted. 
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Nevertheless, there are a number of practical guidelines for
;he design and use of criterion measures that proved useful in the 
United States and that were found to be entirely generalizable to re­
search in a developing country. These general guidelines-applicable
to the evaluation of individual instruments as well as composites-will
be summarized first; then the issues peculiar to combinations of tests 
will be considered. 

Criterion Measures 

From the point of view of research design, there are two broad
categories of criterion measures. The first are those that have
already been established as standards of performance by the educa­
tional or training institution, and that must be used in the study to 
provide operationally meaningful evaluations. The second are those
that are developed specificallv for purposes of test validation, and
that are administered as an integral part of the research proccdure.

The degree of control that the test constructor can exercise is quite

different in these two situations, and they therefore have different
 
design implications.
 

Fixed-Criterion Studies 

When the students or trainees are required to pass a certain
 
examination or maintain a specified grade-point average as a pre­
requisite for graduation, any alternative index of their performance

is necessarily a less meaningful criterion measure. For, even if it
 
can be shown that another index will provide a better indication of
their performance "later in life," selecting students who have the 
highest ultimate potential but will never realize it because they are 
unable to pass the course clearly is self-defeating. Until the existing
standards are changed (perhaps as a re.sult of a study that demonstrates
their poor correlation with later performance), the established criteria 
should be applied.* 

In these situations the most important guideline the test con­
structor should follow is to base the selection of tests on a detailed 
examination of the criteria that actually will be applied. The title of 

*Tile use of additional indexes, so as to select students who 
will pass the course and also perform better later is, of course, an 
improvement. The point of the discussion is that established standards 
cannot be ignored. 
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the course and the stated teaching objectives are seldom adequately 
descriptive. The content of the curriculum, the emphasis of the in­
structors, and the problems typically included in proficiency tests 
should be inspected so that the abilities in fact critical to success in 
this oarticular course can be identified before the tests are selected. 

One illustration of the importance of this step is the following
 
African experience, variations of which occurred in also the other
 
developing countries. 

An improved selection program was to be developed for the 
skilled trades training program of an industrial firm. At first, it 
seemed that the I-D tests normally used for this purpose would be 
entirely suitable because the graduates of the course would be assigned 
to standard typts of skilled occupations. But closer study showed that 
the curriculum was as heavily weighted with "theory" as with "prac­
tical" courses, and that passing a course in trigonometry 'o'ld be 
required of all of the trainees selected. An unusually high degree of 
academic potential was necessary for the curriculum that this firm 
(rightly or wrongly) adopted, and corresponding emphases had to be 
incorporated into the selection procedure. 

A testing program based on the critical requirements normally 
associated with such course titles as "welding" would have resulted 
in at best marginal accuracy in this particular application. 

Apart from such careful selection of the predictors to be applied, 
there is little the test constructor can do in the fixed -criterion situa­
tion to improve the accuracy (or the apparent accuracy) of the testing 
program developed. Even the collection and processing of the criterion 
data will usually be carried out as part of the institution' s routine 
operations, without the special checks and controls that may be desir­
able for purposes of the research. 

Optional-Criterion Studies 

When the critei ion measure is not prescribed, an sppropriate 
instrument must be developed. This is usually the case when data 
on the established criterion will not be available until the final year 
of the course, and an earlier validity estimate is desired; or when 
the sample consists of employees whose proficiency is not being 
valuated so systemaicalily as is that oi trainees .)r students in for­

mal courses. 

In these situations, the test constructor has considerably more 
flexibility in designing the study but is still limited: by the typically 
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small budget that can be devoted to criterion development and by the 

fact that the resulting measure must be accepted unequivocally by the 

officials of the institution for which the program is being developed. 

As a result of these practical limitations, the opportunity for innova­

more flexible situations is seldomtion that is afforded by these 
Most specially developed criterion measures consist of

exploited. 
or ratings or other subjective evaluations.indexes based on grades 

The AIDAIR studies did not venture beyond these basic kinds 

But it was found that certain of these ap­of subjective measures. 
effective than others, and eventually all validityproaches were more 

one of three data collection approaches.studies were carried out with 
better results, and are successively moreThey provide successively 

expensive. 

the use of course grades converted to aThe first of these was 
used only when considerations ofcomparable scale. Grades were 

or time made expediency essential, or when a comparison of
distance 

this type was specifically requested. Depending on the curriculum,
 

grades in four to seven separate courses were obtained for each of
 
single index of overall class­the examinees, and then combined into a 


room performance.
 

were expressed in tile form of percentagesWhen the grades or
 

similar units, they were converted to stanine scores before they were
 
When the stanine approach was


added, for the reasons earlier noted. 

impractical because the grades were already grouped into an even
 

smaller number of categories (e.g., letter grades from A through E),
 

an equivalent procedure was used.
 

Assume that the classroom performance of the individual students 

is normally distributed, and that each grouping of grades therefore
 

a segment of an underlying normal distribution. On the
represents 
basis of this assumption, the position of each segment along the normal 

the normal pro­
curve can then be determined by consulting a table to 


bability distribution.
 

In Figure 20, for example, tile tabulation at the left shows the
 

distribution of grades that a group of 200 examinees obtained in one
 
a table of the normal curve, it can be

of their courses. By consulting 
10 percent who obtained A' s represent an interval

determined that the 
beginning 1.28 standard deviations above the mean, because this is the 

interval that contains the top ten percent of a normal distribution. 
next

Similarly, it can be determined that the interval that contains the 

highest 30 percent begins at 0.25, and so on, for each of the five letter 

grades. A pictorial representation is shown at the right. 
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FIGURE 20 

Normalizing a Distribution of Course Grades 

Grade 
No. of 
Students 

Percent of 
Studens 

Normal Curve 
Sejlnent 

Heiqht of Curve 
atSegmenlEnds 

A 20 T 10 128 .175Jnd.000 

B 60 30 .25to 12B .3BGa8nd .175 

C 90 45 - 1,04to .25 .233 and.386 

D 20 10 -1,64 to -1.04 .103 anid.233 1,, - t!u .. ' .28 

E 10 5 -4- -1.64 .000 and .103 

To convert tile grades to normalized scores, the ordinate of the 

must also be found, again by con­curve at each of the division points 
As shown in both the chart and picture, the height

sulting the table. 
and so on for the four pointsof the curve is .175 at 1.28, .386 at .25, 

of division. 

value of each segment can be
With this information, the average 

different number of examinees at each
computed. (Because there is a 

at the exact center.) Tilepoint of the interval, its mean will not be 

procedure is to divide the difference in the height of the curve at each 

end of the segment by the proportion of students this segment includes. 

score of the A stdents is .175-.000 divided by .10,Thus, the average 
or 1.75 standard deviation above the mean. The average score of the 

or .70: the average score of the
B students is .386-.175 divided by .30, 

or -. 34; etc.C students is .233-.386 divided by 	.45, 

scores cor-The five quotients obtained are tile 	average normal 
can legitimately be added to

responding to the five letter grades, and 

for other courses. The composite scores obtained for
similar scores 
the examinees call then be converted to simpler numbers by using the 

stanine approach. 

corn-This procedure is considerably more cumbersome than the 

putation of grade-point averages, but avoids the generally false 
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a 
the same course and across

assumption that the difference between an A and B is equal to the 

a D,difference between C and a within 

different courses. In the illustrative applications that will be pre­
studies based on

sented, the above approach was used for all validity 


these types of criterionimea;ures.
 

A second and gene:ally more satisfactory prccedure was to obtain 
re­supervisor evaluations especially for purposes of the 


search, using an alternate ranking procedure. Rankings usually

teacher or 

are 

preferable to ratings because the evaluators are forced to make
 

reasonable distribution of scores, and cannot

decisions that provide a 

an average or somewhat above average
give the majority of the group 

score, which is the most common outcome of rating procedures. When­
collected. ever practicable, it was ranking data that were 

mechanical device4for simplifyingThe alternation procedure is a 
20 to 30 examinees in descending order.

the complexity of arraying 
is given a roster of the examinees he knows

Each of the evaluators 

35 overall. He is


well enough to compare, up to a maximum of 30 or 


also given a ranking form which consists simply of two columns of
 

blank spaces, as illustrated in Figure 21. 

FIGURE 21 

Form for Alternate Ranking Procedure 

Most Able 

Next Most Able 

Next Least Able 

Least Able 

to pick out the most able of the N individualsThe first step is 
on the top line of the ranking form, and thenlisted, to write his name 

the The second step isto draw a line through his name on roster. to 

pick out the least able of the N-1 individuals whose names remain on 

at the bottom of the ranking form, and
the roster, to write his name 

Then, the most able of the N-2 individ­
then to cross him off the list. 

uals still to be ranked is selected, followed by the least able of the 

until the entire roster has been completed.so onremaining N-3, and 
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At each point, "most able" or "least able" is the only judgment required,and this is one of the simplifications afforded by this procedure. Asecond is that the evaluation of the individuals between the extremes,

which is usually the most difficult task, is deferred until the list has
 
been reduced to more 
manageable proportions. 

For best results, three or more independent evaluations should
be obtained for each examinee, altiough adequate distributions can
 
sometimes be obtained from just tvo. 
 The same evaluators need not
be used for the entire group, and, in fact, should not be if the sample

includes 
a number of sections taugot by diiferent instructors. 

To combine the rankings, their numerical equivalents can be
added to obtain a composite score, 
which may then be normalized by
means of the same procedure described above for course grades.
Usually, the distribution of composite scores will consist of a number

of distinct clusters that -an be treated like letter grades 
as indicative 
of successively higher performance levels. 

Whenever practicable, this was the data collection procedure

used for ol)tional-criterion validity studies.
 

The most conion situation in which this approach is not applic­able is in studies of employees who work in a number of different
departments and sections, so that any one supervisor is familiar withthe ,work of only one or a few, and cannot rank a significant percentage

of tfe entire group. In these instances, it was necessary 
to fall back 
on ratings, with varied success. Most effective has been the procedure

in which the data collector serves as a middleman to try to the
ensure 

compa ra bility of tihe assessments made by 
 the many separate judges. 

Ratings are obtained in individual interviews of up to one houreach. The evaluator is asked first to rank the examinees whom he
supervises with respect to each other, and then to compare them with
his other employees, with the individuals who held these jobs in tile
past, and with employees of other sections tie happcns to know: and inthis way to try to approximate their relative standing in the entire 
force of employees throughout the organization. If he considers an
employee exceptionally able or especially incompetent, he is asked
for specific examples of his accomplishments or shortcomings: this
extreme judgment is then confirmed or softened through discussions 
with the data zoiicctor. 

After each employee has been fully discussed in this manner,
the rating form is introduced and completed jointly. Because a single 



OPERATIONAL TESTING PROCEDURES 179 

data collector conducts each of these sessions, a degree of compara­
bility not available from a general explanation of the procedure above 
is provided. 

Because of the demands of this approach, it was used only
 
occasionally, but uniformly excellent results 
were obtained. 

Design of the Validity Study 

In either the fixed or the optional criterion situations, the optimal
design of the validity study is as follows: 

1. To administer the experimental tests to the group of applicantsfrom which the students or trainees will be selected; 

2. To ensure that the test results are not used as a basis for
 
these selection decisions: and
 

3. To collect the cr.iterion data in a follow-up study, after suf­ficient time has elapsed to assess the relative proficiency of the indi­
viduals who were selected.
 

From the correlation between the test scores and demonstrated pro­
ficiency, the improvements 
tnat would have resulted from the use of

the tests can then be es.mated with 
 reasonable precision. Had thetests been used as part of the actual se~ection process, only applicants

above a certain cutoff score 
would have been admitted; and the differ­ence between the proficiency of students at t;:ese 
scores and the pro­
ficiency of the students 
in fact selectod is the magnitude of the improve­ment that would probably have been effected. Whenever possible, thisis the design that should 6-, applied to validity studies. 

In many situations, howvever, waiting for the results of a follow­
up study is unrealistic. This is generally the case in the validity
studies of individual tests carried out during the initial development
of these procedures, since it is quite impractical to wait one year orlonger between successive revisions. This is also the case in any
subsequent application in which the results 'ire to be used for an
immediate decision, as in a feasibility study to assess the payoff of 
a proposal alrcady pending. In these situations the estimate must bebased on a concurrent validity study, in which the tests are given to 
a sample of individuals already in the course or the job, so that crite­rion data on the examinees' demonstrated proficiency can be collected 
at once. 
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This approach is also indicated when the test constructor isprepared to wait for fuolow-up data but the institution that will applythe tests is not. When there are 
improvements, 

strong pressures for im:.ne.iate many organizations will want from t;q firs' to use thescores for selection decisions; this spoils the design becauseapplicants with nothe lower tesL 
group. Some estimates can 

scores will be inciuded in the follow-up
be made, but it is usually safer to relyinstead on a concurrent validity study, carried out by testing not onlyapplicants hut also a sample of present students or workers. 

The estimates obtained from concurrent studies are generallyless accurate than follow-up findings for two major reasons. Thefirst is that there is no entirely satisfactoryworkers for group of students oruse in this type of research. If relatively new entrantstested, they will be maximally similar to the applicants for whom 
are 
the tests are intended, 
enough 

but will not have been in the course or job longto be evaluated adequately on the criterion measure.senior groups If moreare used, the'r proficiency can be gauged morecisely, but their test pre­scores may not be representative of the perlorm­ance of applicants who have not had. nearly theence and training. Either way, 
same amount of experi­

some loss of accuracy cam-otavoided. beIn the Al, AIR studies, 
test the 

the option usually selected was tomore junior samples, compromising the quality of the crite­rion data for the sake of representative scores. 

The second problem is 
a course for 

that a group tested after it has been inone or more years will generally not include individualsat the very lowest ability levels, because these would eitherrejected by the current have been
selection p) ocedure orout as have failed or droppedtheir lack of ability became apparent. The validity estimateobtained from such studies therefore iL :. wer
from an unselected applicant group, which would 

than 
typically 

would be 
include 

obtained
 
a
larger number of less able performers. There are statistical adjust­ments that cn be made to extrapolate the estimate that isthe .r.oe heterogeneous applicant group. 

obtainied to 
it But in tho AID/AIR studieswas decided to avoid such more hypothetical measures because ofthe complicated expl'mations that would be required. Instead, thefindings reported ignored the effects of dropouts ind failureI3, andshowed the result actually obtained as a minimum estimate of thevalidity available in addition to that provided by the current selection
procedures; this was readily understood. 

Computational Procedure 

After the tests have been administered, the computation of thevalidity obtained from the composite is identical to the procedure used 
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for a single test, since it is in fact only tile single index of overall 
potential obtained after the scores have been combined that is com­
pared with tihe criterion ieasure. But when the probable validity isto be estimated in advaiwce, oi the hasis of the validities typically
obtained from the individual tests, a somewhat more complex approach 
is required. 

The approach that is used is highly similar to that earlier de­
scribed for estimating the overall reliability of a test combination. Itis illustrated below using the sanie three tests that were used in this
earlier examole. Tile first step a1glin is to prepare a matrix, as
illustrated in Figure 22. This time it is the validity rather than tile 
reliability coefficients that are inserted in the diagonal cells. 

The second step is to add the validity coefficients, ( xclusive of
the intertest correlations. A sum of 1.16 is obtained. 

The third step is to total the cntiizc- matrix, using the value 1.00
in place of each validity coefficient. The result of 5.38 is tile same as that obtLined from tile corresponding step in Hiue reliability example.
But ii, the validity computation, it is necessary to ase tile square root 
of this sum rathe.- than the total itself. A figure of 2.32 is obtained. 

Tile last step is to divide the sum of tile validities (1.16) by this 
square root. The quotient of .50 is the estimated validity of the comn­
posite. 

II thii illustration, the gain in validity attributable to the
of the two in!formation 

use 
tests in addition to the Reading Comprehension

Test is negligible, as a result of tile fairly high intertest correlations. 
The reliability of the overall score will be improved however, as 
earlier noted. 

FIGURE 22 

Illustrative Validity and Interest 
Correlation Coefficients 

SCI WLD RDH 

SCI 
WLD 

.36 

.34 
.34 
.31 

.36 

.49 
RDII .36 .49 .49 
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Converting Validity Coefficients to 
Operational Measures 

There are many ways in which a validity coefficient can be 
translated into a more meaningful operational measure. One common 
approach is to express the improvement in terms of the criterion 
measure that was applied, such as the increase that can be expected 
in the average course grades the students will earn when the tests are 
used for selection. A second is to compute the increase in the pro­
babil*ty that the average entrant will attain or exceed a fixed minimum 
proficiency level. There are numerous other related approaches. 

Tie procedure used in the AID/AIR studies was to use the pro­
ficiency of the trainee at the midpoint of the present prolciency dis­
tribution as the baseline statistic, and to compute the percentage of 
tie entrants selected by the new tests who could be expected to attain 
or exceed this median level. This had the advantages of simplicity 
and of applicability to all types of criterion measures. For the pro­
ficiency of the median trainee can be determined even from rankings 
or other measures that are not intrinsically meaningful when expressed 
in absolute numbers. 

On the assumption that both the test scores and the proficiency 
levels are normally distributed, such percentage equivalents can be 
determined from tables of the bivariate normal distribution. The 
results for a range of validity coefficients are summarized in Table 
16, in accordance with the stanine score on the newly introduced 
selection tests that is the cutoff point for admission. Thus, if a com­
posite of tests has a validity of .60, and if only applicants who score 
at or above Stanine 7 are admitted, one can expect that 83 percent of 
the selectees will exceed the level of proficiency that is currently 
being attained by only 50 percent of the group. Further examples are 
given in the following illustrative applications. 

SCHOLASTIC SELECTION PROGRAMS 

As earlier noted, admission to secondary school is the crucial 
decision-point in the educational systems of most of the developing 
countries. To illustrate the design of school admission programs, 
therefore, it seems most useful to use selection at this level as the 
major example, and then to point out the ways in which this basic 
approach must be changed at the higher levels of education. 
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TABLE 16 

Conversion of Validity Coefficients Into 
Operational Improvements 

Percentage of Selectees Likely to 
Become More Proficient ThanM.nimum Requirement Present Average Trainee 

for Admission r=.45 r:-.50 r=.55 r=.60 r=.65 

Present requirements only 50 50 50 50 50 
Present requirement and 

Stanine 6 
Present requirement and 

68 70 72 74 77 

Stanine 7 
Present requirement and 

Stanine 8 

74 

80 

77 

83 

80 

86 

83 

89 

85 

92 
Present requirement and 

Stanine 9 86 89 92 94 96 

Seconoary School Admission Procedures 

For school admission decisions, scores on scholastic aptitudetests should normally be used in conjunction with tAo other measures.
The first is an index of the applicants' prior academic performance,
as shown by tests of achievement in the core primary school courses.
The second is an assessment of their personal characteristics, made on the basis of individual interviews by the instructional staff of the
institution for which they are being selected. Applicants who have not
the necessary academic preparation or who exhibit pronounced personalproblems are unlikely to be successful, irrespective of their scholastic 
potential. 

The first step in designing the admission procedure, therefore,is to develop an overall plan for the application of these three separate
measures. In practice, this almost always entails the development ofa sequential process in which the various measures serve as succes­
sive hurdles, so that they can be applied to successively smaller
numbers. Because of the typically large ratio of applicants to selectees(as high as 130 to I in some of the African studies), evaluating every
applicant on all of the measures is, if not totally impossible, at least 
grossly inefficient. 
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The considerauons pertinent to the design of such a sequential 
process at the postprimary level are the following: 

1. The order of the sequence should be from achievementto aptitude test to interview, in accordance with the relative costs 
test

ofthese measures and their requirements for ,pecially trained personnel, 

2. As many of the applicants as can be accomodated at the apti­tude testing stage should be permitted to pass the achievement testhurdle, so as to take account of the limitations of achievement testsat this level, as described in Chapter 1, 

3. The use of the interview should be limited toof applicants who appear to be obviously unfit, because 
the rejection 

assessment is generally a 
this type ofpoor basis for the identification of appli­cants with outstanding potential.
 

In addition, 
 these three conditions will generally have to be met, aswell as is practicable, within this further constraint. 

4. Two separate testing sessions are
justified, on administrative and logistic grounds, 
the most that can be
 

for a secondary

school admission procedure.
 

Asking the applicants 
is 

to appear for testing on three separate occasionsusually too time-consuming and costly, particularly when consider­able travel would be required.
 

The Three-Stage Selection 
Procedure 

In practice, these conditions mean that a three-stage process isfeasible only when the first stage has already been carried out aspart of the regular primary school cycle-i.e., when a national achieve­ment examination is administered at the end of the primary 
course asthe basis for certifying successful completion. In this case, the scoresof those who decide to apply for the secondary Fchools can be obtainedfrom the records without extra testing, and c;zn be used as the firstscreening hurdle. Only two extra sessions, one for the aptitude testsand one for the interviews, need be conducted. 

The percentage of the total applicant pool that is invited on thebasis of the primary school exit examination 
testing will depend mainly on 

to appear for aptitude 
be provided. 

the zapacity of the facilities that canFrom a technical point of view, it is appropriate to invitethree to five times the number eventually to be admitted, since this 
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will generally guarantee that only applicants with aptitude test scores 
of Stanine 7 or better neer' be admitted. The higher the validity of the 
aptitude test, the more this ratio can be shaved to meet administra­
tive constraints-the result of testing three times the numbr to be
 
admitted when the validity coefficient is .60 will be approximately the
 
same as that obtained from testing five times this number when tile
 
coefficient is .50, for example, in terms of the proficiency expecta­
tions of Table 16. 

In selecting the applicants to be invited for interviews, two types
of strategies can be adopted. One is to interview only as many as will 
be admitted, and to replace the typically few that will be rejected by
inviting an appropriate number of "alternates" for a subsequent inter­
view session. The other is to try to anticipate the number of rejections,
perhaps 10 percent at the most, and to invite a correspondingly larger 
number for the initial session. Tile relativc merits of these approaches 
depend on the timing of tile program, the distances to be travelled, and 
other local conditions. 

The Two-Stage Selection Procedure 

When exit examinations are not used at the primary level, the 
achievement testing component must be carried out as part of the 
admission procedure. Within the limit of two testing sessions, this 
means that two of the three measures must be used jointly at either 
thc first or the second stage of the program. If the achievement test 
is used at the first stage, the aptitude tests and the interview must 
both be fitted into the second session. If the interview alone is to 
constitute the second hurdle, the achievement and aptitude tests must 
be used jointly as the initial screening procedure. Either way, certain 
compromises have to be made. 

If the achievement test alone constitutes the first hurdle, it will 
generally not be possible to evaluate as many applicants as is desirable 
on tile aptitude tests because all of these applicants will also have to be 
interviewed, and this is inordinately expensive for large applicant 
groups. If the interview alone constitutes the second hurdle, this pro­
blem is eased, but there may well be comparable difficulties in train­
ing a sufficient number of examiners to administer the aptitude tests 
to all applicants throughout the country. Which is the lesser evil 
depends on local conditions. 

Frequently, the most effective compromise is to split the 
aptitude tests between the two stages, and to invite only two to three 
times the number of applicants to be admitted to attend the second 
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testing session. This will result in the administration of the entireseries of aptitude tests to somewhat fewer applicants than is desirable,and in the interviewing of somewhat more applicants than is economical,but will tend to prevent either deficiency from reaching unmanageableproportions. It is the approach that was generally followed in the AID,/AIR studies when exit examinations were not used at the primary level. 

Selecting the Aptitude Tests 

Once the overall plan has been developed, the aptitude tests thatbest fit the technical and practical requiret.lents can be selected. Inthe case of the I-D series, there are three basic tests related to per­formance in secondary school academic courses, as will be recalledfrom the descriptions in Chapter 6. These are the Verbal Analogies(Low), Reading Comprehension (Low), and Arithmetic Tests. Theiressential statistical properties are summarized in Table 17, based
 
on the West African data.
 

If a three-stage selection procedure is to be used, all three ofthese tests can usually be applied at the second stage. The tota]administration time is approximately one-s nd-a-half hours for tileentire set, so that each examiner can conveniently test two hundred
or more students per clay. The reliability of the series is approxi­mately .90, and the expected validity .58, 
 when all three tests are
 
equally weighted.
 

In administering the tests, the Reading Cori,irehension Testshould be given first, since it is a convenient vehicle for teaching the
markng procedure, and involves 
no other operations unfamiliar tothe examinees. The Verbal Analogies Test is second: and the Arith­metic Test, because of its requirement of speed, is
attention the last. Specialmust be given to the teaching of the speed concept in thisparticular test series, because it includes no tests of intermudiate 
speed to prepare the examinees for the rapidity that the Arithmetic
 
Test requires.
 

If the testing is to be accomplished in only two stages, the mostpracticable approach is to administer the Reading ComprehensionTest in conjunction with the achievement tests for the initia: screen­ing, and then to apply the Verbal Analogies and Arithmetic Tests when
the interviews are conducted, Using no more than a single aptitudetest at the first stage is usually dictated by the amount of time theachievement tests will require-they generally should include essaytests as well as objective measures, for the reasons earlier noted.And the Reading Comprehension Test is the logical candidate foradministration by untrained examiners throughout the country. 
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TABLE 17
 

The I-D Postprimary Scholastic Aptitude Tests*
 

RDL RTH Reliability Validity 

VAL .44 .34 .87 .50 
RDL .31 .73 .50 
RTH .88 .32 

*Details on the numbers of examinees, criterion instruments, 
etc., may be found in the I-D Technical Manual. 

For secondary schools with a technical bias, one of the technical 
aptitude tests should be added to this basic series. The appropriate 
choice is the Mechanical Information Test because it is generally the 
most valid of thebe procedures and because it requii'es virtually no 
examiner training. This will increase the administration time b)
approximately two hours, but improved validity against overall school 
perfornmance can be expected. 

In general, then, inclusions of three or four aptitude tests in the 
secondary school selection process can be expected to provide vahdi­
ties of .55-.60 or more, apart irom the contributions of the other 
admission procedures. Translated into operational terms, these gains 
are shown in Figure 23 fr increasingly stringent entry qualifications. 
One of the advantages of the large ratio of applicants to selectees 
generally found at the secondary school level, of course, is that 
admitting only applicants at the Stanine 8 or even Stanine 9 levels is 
entirely feasible in many locations. 

Postsecondary School Admission Procedures 

The key simplification in selection programs for sixth forms, 
universities, and other postsecondary institutions is that the above 
problems of achievement testing seldom arise. Final examination 
results are almost always available for use as the first screening 
hurdle, and can be applied as predictors much more conlidently than 
can similar measures at the postprimary level. And becz',se the 
absolute number of applicants also is considerably smaler at these 
higher levels, compromises in the design of the admis,on procedure 
are not required. On the basis of tile available achievement test scores, 
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FIGURE 23 
Validity of the I-D Secondary School 

Admission Tests 

Minimum Requirements Percentage Selected Likely to Perform 

for Admission Above Level of Preient Average Student 

Present standards only '"""5____. __:._...........,_....
 

Present standard and
 
I-D Stanine 6
 

Present standards and ._.._..--_ ._......._.._.._.................. 
I-D Stanine 7 

Present standard and _._. ............
 
I-D Stanine 8 

Present standard and
 
I-D Stanine 9
 

a "'short list" of promising candidates is prepared: and the aptitude
tests and interviews are then applied to these candidates in either one
 
or two further stages, whichever is more convenient in light of the
 
numbers involved.
 

As at the postprimary level, three or four aptitude tests con­
stitute an effective admission series. 
 In the case of the I-D tests,

these may be selected from the 5 instruments listed in Table 18, in
 
accordance with the nature of the curriculum to which the applicants
 
will be admitted. 

For admission to a general curriculum (e.g., liberal arts), a 
balanced series of verbal and quantitative measure should be applied,
since the field of specialization each ca;lidate will eventually enter 
is unknown. If all five tests are used, a composite reliability coef­
ficient of .37 and a composite validity coefficient of .61 can be expected.
But the high degree of overlap between the Graphs and Arithmetic Tests 
suggests that using both of these instruments is not worthwhile. Oil 
technical grounds, the Arithmetic Test is somewhat superior, Lecause 
of its lower intertest correlations; but the Graphs Test tends to be 
more acceptable to more advanced examinee aroups. as earlier noted. 
Which one should be applied, therefore, depends mainly on Incal 
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conditions. Either way. a total administration time of approximately 
one hour and 45 minutes will be required. 

If the curriculum has a science bias, the World Information Test 
can reasonably be dropped, resulting in a more economical three-test
series. Similarly, the Science Information Test is not applicable to 
curricula that emphasize commerce, administration, or Other non­
science courses. For these reduced series the Arithmetic Test has
been found significantly better than the Graphs Test in the preliminary
studies that have been completed, and may be the more appropriate one 
to apply in all situations. 

Overall, the validities for all of these postsecondary applications
are approximately the same as those obtained at the postprimary level,
and the improvements charted in Figure 23 are again the appropriate 
projections. At both levels even better results should be obtained whendifferential test weights consistently effective for the intended applica­
tion have heen developed. 

SELECTION FOR POSTPRIMARY TECHNICAL COURSES 

Technical selection programs in the developing countries,
whether in the context of vocational schools or in-Ihouse industrial 
training courses must take account not only of the related measuremient 
issues, but also of the social status of blue-collar occupations. Typi­
cally, these are considered far less desirable than jobs in offices or
in government service: and many individuals who apply for te 2hnical
training do so only because nothig else is available, or because they 

TA13LE 18 

The I-D Postsecondary Scholastic Aptitude Tests* 

GPH RTH SCI WLD Reliability Validity 

RDH 
GPH 
RTH 
SCI 

.34 .14 
.58 

.36 

.18 

.10 

.49 

.14 
-.03 
.34 

.76 

.79 
.88 
.54 

.52 

.39 
,37 
.36 

WLD .73 .31 

*Details on the numbers of examinees, criterion instruments, 
etc., may be found in the I-D Technical Manual. 
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think they may be able to parlay this experience into a more suitablejob later. Unless special care is taken to assess the applicants' inter­est as well as potential, a sizable propltiom nay wander to other
 
pursuits as 
soon as the opportunity arises. 

One appropriate precaution is afforded by the preselec tion inter­view, which can and shoul be directed ,mainly toward the applicant' sactual aspirations. Interviews for technical training should generallybe longer than those used for acadenic admission piograms, and itshould be expected that a larger percentage of alplicants will be re­
jected at this stage of the selection procedures.
 

A second, pe rhaps less appa rent implicatin is that school achieve­ment tests should not be used as an initial screening lurdle, Eventhough success in technical training prgrans will depend in l)art onthe same kinds of characteristics that high academic perormance re­quires, the applicants who were successful in school and yet could notconinue their education are apti to be those least satisfied with blue­collar work. and therefore itarticularly poor risks. T' ('nsurt, that thetrainees selcted can cpwih the theoretical :s w" ll as praclicalco'jr.-ies, the use of a sch la';ti al)titude test is a safer Irocedure. 

Thus, selection lrograms for p,'stpri ,liv technical training in­('lode two major compMents. One is a set of apHtitde tests designedto measure scholastic ability as well as technical skills niore specifi­cally related to job prformance 
 and the otier is a stali interview ori­ented toward the applican, s long-range aspirations. They inay be ad­ministered jointly, or separa led into a two-stage sequential pro:ecdure. 

For selection into the skilled trades, the I-D series provides
seven relevant tests, as listed in Table 19. 
 Only five of these testsare used for any one application, however. Either Similarities or-Verbal Analogies is used as a measure of reasoning skill; and either
Manual Dexterity or Finger l)exterity is Lsed as the dexterity 
measure. 

In the choice between Simila rities and Verbal A nalgies, it isalnost always the latt,,r that should be applied. As notect in Chapter 6,the Similarties Test cannot yet be regar'ded as fully d'-evelnpech: andeven an improved form of this test is likely to be less valid for mosttechnical courses than a more .jrthodox scholastic ahility measure.Only when the curriculum contains an exceptionally low proportion oftheory courses (as might be the case, for example, in the training ofwelders) should a less verbal test be considered. 

TIle selection of tMe appropriate chxterity test for a given al)plie­tion should be based on the kinds of manual skills that this particularjol) will require. In most of the trades studied to date, tile Manual 
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TA13LE 19
 

The I-D Skilled Trade Selection Tests**
 

VAL MEC FIG BOX MAN FIN Reliability Validity* 

SIM ? .47 .23 .24 .13 .16 .56 .30 
VAL .36 .19 .28 .17 .03 .87 .45 
MEC .36 .26 .20 .23 .79 .45 
FIG .23 .14 .15 .70 .35 
BOX .13 .15 .72 .33 
MAN .47 .83 .38 
FIN .89 .37 

*Because the Similarities Test was used in most of the West 
African studies, the validity, of the VerbA Analogies 'rest is a pre­
liminary estimate, based on data from other locations. The validity 
of the Finger Dexterity Test is for electrician trainees, that of Manual 
Dexterity for other trade courses. 

**Details on the numbers 0! examinees, criterion instruments, 

etc., may be f(,und in the I-D Technical Manual. 

Dexterity Test has seemed to be the more relevant, and has in fact 
turned out to be the more accurate measure. The selection of trainees 
for electrician courses has been the one exception, and for these 
courses the Finger Dexteritfy Test should be applied. 

Tile most commonly used combination of tests, therefore, has 
been Verbal Analogries, Mechanical Information, Figures, Boxes, and 
Manual Dexter'ty, administered in that order. The total time required 
to give all five is approximately two and a half hours, and specially 
trairccd examiners are essential. In accordance with the data in Table 
19, a composite reliability of approximately .89 and a composite 
validity of approximately .63 can be projected. The corresponding 
gains in trainee proficiency are charted in Figure 24. 

If a two-stage selection process is used, the most appropriate 
tests for initial sereenling are the Verbal Analogies and Mechanical 
Information Tests, which do not require highly trained examiner 
personnel. In this case, the three remaining tests and the interview 
are applied at the second stage for final selection. Or all five aptitude 
tests may be used initially, so that the interview alone comprises the 
final hurdle. 
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FIGURE 24 

Validity of the I-D Skilled Trade Selection Tests 

Minimum Requirements Percentage Selected Likely to Perform 
for Admission Above Level of Present Average Student 

Present standards only .,::_50o 

Present standards and EDE-. 
I-D Stanine 6 

Present standards and 
I-D Stanine 7
 

Present standards and 90.
 
I-D Stanine 8
 

Present standards and 
 9' . .
 
I-D Stanine 9
 

Ia technical selection programs for occupations other than the

skilled trades (e.g., for the various categories of "junior technician"
 
or "technical assistant courses), the dexterity test is generally

inappropriate and need not be applied. 
 A useful substitute is theA,'ithmetic Test, especially when some of the trainees may later have
opportunities for more advanced technical courses. From this revised 
series, composite validities near .60 can be expected. 

Combinations of scores that would permit differential predictions
among the various categories of skilled trades have not as yet been

discovered, in many applications it is necessary to make not only

selection but also placement decisions-to decide who should become a carpenter, who a machinist, who a mechanic, etc., and a procedure

for weighting the tests diffe-ently for each trade so 
as to obtain 
separate indexes of potentia; would be most helpful. But consistentpatterns of relationships between the individual tests and the various
trades have not emerged from the data. And, given the generally poor
results of attempts at differential prediction in the industrialized
countries, further research of this type is apt to be equally unpro­
ductive. 

Applications beyond the postprimary level converge to the pro­
grams already described for academic admission of curricula with a 



193 
OPERATIONAL TESTING PROCEDURES 

science bias. None of the seven tests discussed in this section should 
be used with groups who have had more than nine years of education. 

SELECTION FOR CLERICAL COURSES 

For clerical selection programs, the scholastic achievementtest returns to the ranks of uselul screening procedures. Because
the language and numerical skills emphasized 
in fhe regular schoolcurriculum are directly pertinent to the typical clerical functions,and because the above problems of social stigma do not arise, appli­cants who were successful in school are generally good prospects fortraining as office workers. Arid although it would not be economicalto construct special achievement tests for use as selection devices,indexes already available can and should be applied as the initial
 
hurdle.
 

Final selection is made, as before, on the basis of appropriateaptitude tests and an interview directed at such personal requirements(diction, neatness, appearance, etc.) as may be considered importantto the xsitions that the applicants will be expected to fill. At the nmoreadvanced levels, proficiency tests in typing, shorthand, and other skills 
presumably acquired in earlier courses also may have to be added tothe selection procedure. But this poses no serious developmentalproblems, since proficiency tests do not require "cultural" modifica­
tions, and standard techniques can be applied.
 

If the numbers are large, it is appropriate to administer theaptitude tests and the interviews (plus proficiency measures) inseparate stages. But splitting the aptitude tests themselves is not
necessary in clerical selection, because 
these kinds of abilities can
be measured reliably in less time than technic,1 skills, and it is
simpler to administer the entire series than to set up for two sei..arate
 
sessions.
 

The I-D tests used for these applications include the VerbalAnalogies, Coding, Names, Table Reading, and Arithmetic Tests,administered in that order. Either the Low form or High form ofthe Verbal Analogies Test may be used, in accordance with the appli­cants' educational level: and, since the instructions for these twotests are identical, groups of mixed educational backgrounds can betested at the same time by giving each examinee the appropi iatetest paper once the explanations have been compieted. Approximately
one-and-a-half hours is required for the five-test series. 
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tests are summarized inThe( statistical propeities of these 
a composite reliability abovt .92 and aTahle 20. From these data, 
iiatel .62 can be l)i,ectLd. Thc equiv­

Ltl-l|lti-ilt validity C)f Al)r)' 
is charted ill Fl'iu'ue 25.alent _ain in trainee [)tj'rfolruafle 

TABLE 20 

The i-I; Clerical Selfhction Series'" 

CO) NAM TAB RTIi Reliability Validity4 

VAI 
VAH 
COD 
NAM 
TA 13 
t'ii 

.2 6 
.20 

.31" 

.12 
.42 

.35 

.22 

.43 
.45 

.34 

.18 

.31 

.39 

.34 

.87 

.75 

.87 

.73 
.91 
.88 

.55 

.54 

.34 
.39 
.44 
.40 

levels.*Average coeflicients fot. Samples at varying educational 

in the numbers of examinees, criterion instruments,"Details 
etc., may be htund ill the I-D Technical Manual. 

FIGURE 25 

Validity o theI1-1) Clerical Selection Tests 

Likely to Perfo:rmPercentage SelectedMinimum Requi ements 
Above Level of Present Average Studentfor Admission 

Present standards only 5.':. 

P~resent standards and I 7 ~I 
I-D Staninc 6 

Present standards and j84.7 
I-D Stamine 

Present standards and F-7 
I-D Stanine 8 

Present standards and 

I-D Stanine 9 



OPERATIONAL TESTING PROCEDURES 195 

For voc:htiniial schmils that ffer Ibth technical and businesscO(urses, somne( diffeIential pI~oient is possible oi the basis of thesetests anid cr'-trespondini tt'sts of th, hainxcal alptitudC serie.s. Largelyas a result oh the high int(ernal (',csistency of the clerical series, liecorrelatioin between a compol)o.,ite if Coding. Name:;,and a compl)oSitc of oxes, igurt s, 
and 'faIle R.,adinganod Manual )exterity is below .45, 

which affords sufficient uiiquviiess fWr pla cement dec isis, hn theseapplicatio)ns, the applicants can be screened initially on the VerbalAnalogies anid Arith meti, Tests. anG theni gi'eul the six-test technical
clerical series as pil of the final selection proce(cire. 

NOTE 

I. This coefficient (if uniqueness is explained in J. C. Flanagan,TechnicalReport. Flauaga i Aptitude Cla%.sification Tests (Chicago:Science Research Associats, 
c959) 
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CHAPTER 

THE FEASIBILITY 

OF A 
CENTRALIZED 

INSTITUTION 

In many developing countries, testing reform requires not onlythe test -related investments considered in Chapter 2 but also asubstantial expansion of the professional and logistic infrastructure.Additional specialists must be trained, adequate facilitiesprovided, and must benew bureaucracies must be created.nislls for effective testing do not exist, 
The basic mecha­

and the priority need is forthe requisite Capabhilities and ills titliti ons. 

In these situations the cost of testing reform is so hican normally bve undertaken onl'v at 
h that it

the central government level,with a sizable investment of publlic funds and substantial externalassistance. Given these much higher stakes, the cost-effectiveniessquestions first r-aised in Chapter 2 must be exl)lored even more tho­roughly and extended to a variety of Other nontechnical issues. 

THE MAXIMUM PAYOFF POTENTIAL 

The first step, as before, is to enumerate the benefits that are
likely to be realized from the project if it is fully successful. 
 Theseinclude the iml)rovements that should result from the specific testing
services that will be provided, and such additional benefits as 
can beexpected from the availability of expanded professional resources. 

Improvements in Testing
 
Proposals for testing reform or
ance requests for technical assist­to testing are usually the result of certain specific pressures.Something has gone wrong, and someone reasonably important wants 

199 Preceding page blank 
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out 
The first AID/AIR project, as earlier noted, grew 

it corrected. 
of the problems of the technical training institutes that the U.S. 

was supporting; each subsequent effort has also been 
government has beenmust solve Problem A" 

major need.triggered by one "We 

the normal beginning. 

can reason­such a proposal 

If institution-building is not required, 


the basis of the payoff of having better tests to 
onably be evaluated 

and of the cost of developing these better tests, 
aprly to Problem A, 

No other issues need be considered.
 
as already outlined in Chapter 2. 

the analysis cannot
 
But if institution-building also must be undertaker, 


be .his simple; the institution-building componelL will add an "overhead"
 
cost of the 

12,000 percent to the basic orfigure of perhaps 2,000 
A wil! seldom justify so 

and the payoff of Problem 
testing program, a single problem
 
large an investment. A feasibility study based on 


will almost always result in negative recommendations. 

Problem
Problem A typically have also a 

But countries that have 
of the payoffs for a combination

and the sum
C, a Problem F, etc., 

prudent investment. And it 
of these could make instivtion-building a 

to an invitation 
is therefore suggested that the appropriate response 

the full range
to offer instead to examine 

to help solve Problem A is 
A feasibility study of lesser scope 

of problems related to testing. 

will usually turn out to have been itself cost-ineffective. 

a comprehensive 
Thus, the assessment should properly begin with 

a professional center might 
inventory of the testing problems that 

And the procedures of Chapter 2 
help to resolve in this country. 

to each of these problems, using the appropriate 
should then be applied As before, 

of the three methods of payoff projection suggested. 
one 

improvements in beth accuracy and logistics should be considered,
 

degree of quantification should be attempted. 
and a reasonabl1, 

the objective at this stage is to obtain a maximum possible 

payoff projection, virtually all types of testing problems should beSince 

But care should also be taken to ensure 
in the assessment.included 

can be evaluated at only the lowest level 
that each of the needs that 

in terms of the magnitude of the problem 
of payoff projection-i.e., "possible" application. 
rather than the probable gain-is in fact a 

test applications
number of inappropriate

For, in so broad a survey, a 

will frequently be suggested. 

One class of inappropriate applications consists of expressed 

are found not to be problems at all 
on closer examination,needs that, 

Tests for career guidance are the prime 
in this particular country. 
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case in point. In nearly every survey that was conducted, the intro­
duction of effective guidance procedures was strongly supported as
 
one of the country's most critical testing needs. 
 And yet, there were
only isolated cases in which guidance tests, once developed, actually

could be applied. 
 The quantities and varieties of educational oppor­
tunity that are the "so what" of guidance did not exist, and the system 
as a whole did not provide the necessary flexibility for branching todifferent pursuits. Though guidance could quite properly be considered 
an essential component of the educational process from a philosophic

point of view, it could not be implemented in these countries without
 
a host of accompanying systems changes that were not likely 
to be
made in the foreseeable future. Including improved guidance procedures 
among the outcomes expec'ed would have distorted the payoff pro­
jections. 

Similarly, there may be considerable interest in the identification 
of exceptionally able youngsters in "disadvantaged' rural areas, sothat their talents will not be wasted, as .ieenis now to be the case in 
many locations. In an earlier discussio., it was noted that tests for

this purpose can in fact be constructed, and can quite accurately

identify talents that are 
passed over by the traditional examination
 
procedures. But for actual payoff, identifying them is not enough.

To transition to a quality school, many of these talented youngsters
 
may need a period of intensive remedial learning-will opportunities

for this be provided? To be able to stay in school, they will probably

need special financial assistance-is government prepared to grant

suenI support? 
 Unless the results of the new tests can actually be

translated into the appropriate action, little payoff 
can be expected.

And the survey must for this reason 
look beyond the development of
 
tests not now available in the country, and consider also the arrange 
-
ments that have been made for practical implementation. 

A second class of inappropriate applications consists of the
unfortunately large number of legitimate test needs which are not 
yt within the state of the art. That these include some of the more 
exciting payoffs is regrettable, but should not sway the appraisal,
for although it may be within the realm of possibility for the proposed 
project to achieve the methodological breakthroughs required, this isscarcely the most likely result. The selection of agricultural extension
trainees who will be content to work in the rural areas rather tha-i to
flock to the big cities, for example, requires the measurement of
characteristics that have proved elusive even in countries with long
testing traditions, and the survey should not presume that the task 
will be easier in a developing country. For all payoffs that depend
on the measurement of such slippery factors as "personality" or
"motivation," past findings suggest a pessimistic appraisal. 
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Deleting these kinds of unrealistic applications from the inven­tory initially compiled will reduce the list, but even this reduced 
inventory will generally result in an impressive profile of payoff

potential. At a minimum, 
it will normally include the inprovementsattributable to more accurate selection for secondary schools, tradecenters, technical institutes, universities, and a wide variety ofindustrial, civil service, and miiitary training courses; the improve­ments attributable to more reliable proficiency and certification exams;and the savings attributable to the logistic im-provements that wouldbe made in each of these separate operations. The totai payoff poten­tial is normally high in any country that has reached the stage at
which an investment in modern testing is seriously being considered. 

That this estimate is a maLximmLl n0rojectiln that willprobably

not be attained is, of course, 
understood. Establishing a center that
 
can serve both university and military needs 
may not be administra­tively feasible, for example; and the above gross projection will haveto be further refined in the liglt of such noi.cchnical limitations. Butit is important lo establish tle? maxilltn l-V .rthelcss, beca.Tuse many
of these apparent constraints may in fact be negotiable, as will be

pointed out in a 
 lnter discussion. The most useful feasibility studyoften is one that does not aim for a flat "yus or no" appraisal, butthat instead tries to define the minimum scope the l)roposed institution 
must have to make a local investment or external assistance vorth­
while.
 

Impact on Social Change 

In addition to the total payoff expected from the various testingservices the proposed unit could provide, the very existence of a pro­fessional institution in this field can have important by-pro(luct effects.

And, from a broader perspective than that of the testinil 
 specialist,
certain of these by-products may well be judged to rcpi-osent an even
higher payoff than that available from the improvement of the country's

testing procedures.
 

The major example of such institutional benefits that is likely
to be encountered is in countries that use national or external exami­nations rather than grades as the basis for awarding graduation
diplomas. In these countries, an individual's opportunities for advancedtraining, his chances for attractive employment, and even the salarythat lie is paid can depend on the scores that he earns on these certi­
fication tests, which remain a part of his personal record for life.And the curriculum of every school and the efforts of every teacher 
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are nati-raliy oriented toward these exar:inations as the de facto goalof aIll ducation. 

In theory, this is fully as workable a system as tile quality­
point grading metliods that American educators tend to prefer.
examination accurately reflects If tilethe skills and values that the country'syouth should be developing as a result of their schoolingm, it is in factthe superior procedure, since the school-to-school variations ingrading standards inherent in the American system are automaticallyavoided. But in practice, the actual examinations are typically foundto be very much out of date. Their content may emphasize the skillsthat are appropriate for the tiny minority of the population that willeventually reach the highest educational levels-a carryover fromcolonialist or elitist days. Their format may encourage the rotelearning of assorted factual information-a remnant of former pedago­gic approaches. And, where this is tie case, the examinations can belegitimately regarded as a serious societal problem that retards
 

perhaps 
more than any other factor the push for rapid modernization. 

Yet, scrapping the examination system, as visitimg specialistsoften suggest, is no: a realistic solution. For the examination doeshelp to maintain a uniformity of standards that, given the shortage of
qualified teachers, 
 no system of classroom grading could possibly at­tain. It does serve as a check on the -ionietimes large proportion of
schools that are operated for profit by entrepreneurs. 
 It does providenegotia ble credentials for ti many students who must obtain highereducation abroad. It is the approach that the people themselvesunderstand, accept, and woUld be ieuctant to surrender. And it is inactuality not the examination but the educational objectives on which
it is based tha. are the root of the problem. 

A more productive solution, therefore, is to build on the oneoutstanding advantage of the examination system, which the deficipnciesin its imlplementation sometin;es obscure. A rigid examination systemis probably the best of all vehicles-bt(ier by far than any availablein the American system-for making the cimn-es in the educational 
process that modernization requires. When the national examinationis changed, the curriculum and teaching practices throughout thecountry begin immediately to fall into line; after the initial growing
pains have been surmounted, a changed educational product emerges.The hand that writes the examinations truly controls the most effectiveof all )ossible levers to sweeping reform. 

Thus, the existence of such an examination system provides anopportunity for payoff far beyond the technical improvement of the 



204 ABILITY TESTING IN DEVELOPING COUNTRIES 

examination procedures. A professional testing establishment, morethan any other education-related agency or organization, can take thelead in bringing about the needed reforms in objectives, curricula,
and instructional methods; and thereby have a significant impact onthe full spectrum of national development programs. This outcome 
cannot be taken for granted, of course, since the professionals' col- ;.olover the content of the examination is by no means absolute. But theprobability of educational reform is so much higher where there is 
an adequate measurement capability than when there is not that a high
payoff potential can and should be pro jectcd. 

This capability for long-range reform, moreover, can also haveimportant short-term effects. In counti es that are making substantial
investments in educational innovation-by experimenting with compre­
hensive schools or schools with a technical bias or other new insti­tutions-changes in the cuiriculum must be accompanied by corre­sponding changes in the tradit.onal examinations to be effective. Thestudents in these new streams will insist on socially acceptable gradua­tion credentials; and only the inclusion of these courses among the"official" examination papers can serve this legitimatizing function.Twice during the course of the Nigeria project, a major U.S.-supportedcducational program introduced innovations not yet reflected in the
 
exams, and on 
both occasions the West African Examinations Council
had to take rapid action 
to solve the very serious problems that were
subsequently encountered. The existence of an institution that wascapable of taking these actions-and that was sufficiently sympatheticto innovation to actually take them-had 'he highly significant payoff

of safeguarding two large developmental investments.
 

Tile magnitude of the gains that might be realized from thisimpetus for educational reform and innovation depends on the degree
to which the present product of education is out 
of line with the country'sneeds; such discrepancies cannot be pinpointed precisely. Perhapsthe best approach in a preliminary survey is to try to identify the 
problems that leaders in both the public and private sectors haveexperienced in using the graduates of the local schools and making
them fully productive. The nature and number of the "hurts" reported
by senior officials should permit at least a rough estimate of the poten­
tial payoff in the country in question. 

Other types of social changes that the proposed institution mightstimulate also should be considered, such as its impact on the problem
of nepotism, for example. In many cultures the granting of favors tokinsmen and neighbors is a long-standing tradition that is not regardedas wrong by the society; the more enlightened leaders therefore cannot 
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easily change it. But a professional testing center may afford a partial 
solution. A senior official in one country claimed that since the 
establishnent of the national testing center, he has been able to satisfy 
his many petitioners by telling them that the law requires testing, that 
there is a long waiting list for testing, but that he would personably 
arrange an early appointment for the candidate to give him the best 
possible chance. And the records of the testing centei 'onfirmed that 
he had indeed written ma,:y letters of "personal recommendation" for 
testing, effecting an inmediate social change without violating tradition. 

Again, these and similar outcomes cannot be taken for granted.
 
But the provision of an alternative in a situation that now offers no
 
other options clearly should be included in the payoff projection.
 

Other Research Contributions 

A third category of payoffs derives from the fact that the skills 
needed to staff a professional testing center are the same as those 
needed for a wide variety of other behavioral science endeavors. 
When there is no other local capability for meeting these more general 
research needs, the center may be able gradually to expand its charter, 
and take on these problems as well. This was the expectatioi, of the 
University of Malawi, which saw the establishment of a testing center 
as a vehicle for developing skills applicable to many national needs 

tbeyond those ests and examinations. And this was what in fact 
happened in the project in Korea, where the problems now being 
addressed by the Korean Institute for Research in the Behavioral 
Sciences (e.g., family planning) offer potential contributions far greater 
than those envisioned in this organization's initial testing charter. 

Such expansions in scope can reasonably be programmed from 
the beginning, moreover, because testing reform is an unusually good 
vehicle for launching a multipurpose research institution. Tests, as 
has already been noted, are an important asi)ect of life in many 
develeping countries; an institution that begins with a testing mission 
can count onl more general support than can one devoted to issues 
which, however vital, are less well understood. Also, there is more 
of an opportunity in the field of testing than in most other "soft" 
science projects to make fairly rapid and visible contributions, and 
thereby establish the embryonic institution's credentials. An additional 
advantage of considerable practical importance is that a testing 
center can uarn fees to help support itself throughout the early stages, 
when only a modest government subsidy can be expected. Even institu­
tions that begin life with a global charter may find it useful to con­
centrate much of their initial effort on testing. 
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The needs and opportunities for the development of a multipurpose
research center is another factor, therefore, that should be specifically
evaluated in the survey. If there is such a need, and if the project
can be given the scope to fulfill it, a broad range of additional payoffs 
can be pr'-cted. 

Overall, the three categories of payoff that have been suggested 
include the following: 

1. The ccmbined payoffs of the improvements that could be
 
made in ongoing test operations;
 

2. The additional benefits available from the existence of a

professional testing resource 
in stimulating educational reform or
other societal change; and 

3. The further contributions that would be made if the testingcenter envolves into a multipurpose behavioral research institution. 

Depending on the degree of quantification desired (which, in turn,

usually depends on the magnitude of the 
necessary investment), a
feasibility study of one week to one mouth in lenIh should be sufficientto assemble adequate information on these possibilities in a developing 
country. 

THE LIKE LIHOOD OF SUCCESS 

Which of the many payoffs that have been identified would actually
be achieved as the result of the project cannot be predicted with con.­
fidence at the time of the survey. Inevitably, certain important factors
will have been overlooked, certain situations will change, 
 and certain

seemingly foolproof arrangements will manage somehow to go astray.
In testing as in all development projects, 
there are no advance gua­
rantees.
 

Still, the maxinmum estimate that has been projected can be
refined by considering also the likelihood of each outcome in the lightof specific local cowditions. And this should be the second step of the survey. The objectives are first, to provide the decision-Imaker with
further evaluative information and second, to identify weaknesses inthe proposed method of project implementation that should be
negotiated to increase 

re­
its potential attainment. 

As a starting point for this type of appraisal, the AID/AIR
experience suggests a core of seven basic feasibility questions that 
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were found to he particularly important. It can offer also a rule ofthumb for (valuating the answers obtained, If tle l)resent situationi ust ChlnU in order to achieve tie desirc payoff, the finding onaspect is a negative indication that reduces 
this 

the project's potential.If the payoff will he achieved unlueshe pre,sen situation unexyectedly.cianggs, th, is a plus thtl cunfirms the ahve plrojection And,althou.hi there is Inoniatlitti'atji )roce(dure for adtnl 
 Iu) thesepluses and minuses, such additional feasil)ility data will naturally
permit a more realistic decision. 

Thre of the questions pertain to itefeasibilitv of actuall,'developing and plltting into eIffect the sl)ecific testing services tiathave been projected, and should be alpplied to each of the potentialif'st applications. The oiller forll. IIIre, addrhasic Issue .;( ed to the even lore
 
Oi:l 

of the like ihi)odtof 4uvevss in d(evelpin,, 71viable i,
rofes­inst ituti1 ionthis co(unt V at this Particular lime, and under theSpecific arrall..i' llen proloseil,ts 

Feasihility of lit..
Proposed
 

Test Applicati ns 

The focus at this stage of the survey is not on the technicalfeasibilitv of the pr,.itscI alpplicationis, shice these issues were con­s idere in cimpiiHg the list and all unr'.listi ,suggestionsthat point deleted. were atlather, it is oin the political ano lratmialic factorsthat Chetermiine whether or not a ter'hnicalv sound idea is likely to heimplemented in the actual opIerational selling. Fr' in this ipoint ofview, the following three questions are especially important: 

. Who is it that regards this prol)lein as a serious "hurt- for\vhich a rememclv is u-_e .? Il pilinl!needs, a wide the list of testingva riety of .',(
ul'Cs \,as 1W (on l)tconsulted. The relativecredibility of these sources was t)resunmahlil checked as part of thesurvey. Now these solcrs sh u I l reviewed aga in, from aI moreIpragmatic perspective. Given ti political realities inflow i uch leverage can this country,each of these sourcres exert in enlisting theneeded cooperation to do the research, and in ensuring, that the result­ing plroC!dlures Wil! in fact be adopted? The greater the leverage ofthe prospect ive client, ileihigher tile chance of operational ilmple men­
tation.
 

Lowest on this citeri n is any test apl)lication that tile surveyteam itseIf suggested on the basis of its own olbservatim s. No matterhow serious this need may be in the abstract, it is not until it is 

http:althou.hi
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perceived as such by the responsible officials that the support neces­
sary to solve it can realistically be expected. The present situation 
has to be changed by selling the importance of the problem to tile 
people in charge, and success in effecting this change should not be 
taken for granted. Applications proposed by the team itself should be 
treated as long-shot payoff projections. 

Somewhat more promising are the needs identified by the pro­
fessional commtunity, such as university staff, 'iince these individuals 
can be effective l)artners in gaiining Support at the decision-making 
level. But one should not overestimate the influence of the professional 
in a developing country. Unless he happens to be in an especially 
favored position, he may actually have greater difficulty ill getting a 
hearinig by senior officials than the visitor from abroad. On balance, 
an application suggested only at the professional level should be 
regarded as mildly negative on this first feasibility factor. 

Applications suggested by the responsible officials themselves 
should be assigned a fairly high level of expectation, especially when 
these officials are ill a position to provide the support that will be 
required. Some caution is indicated whenever the enthusiasm for 
testing reform ill a prospective client organization is limited to one 
top official, since there is considerable mobility at these senir,." levels 
in many developing countries. But even in this instance the above rule 
suggests an optimistic appraisal inasmuch as the lrospects will remain 
favorable until and unless the situation changes. 

The most promising applications of all are those that represent 
problems the organization must solve, irrespective of the personalities 
of the incumbents involved. The earlier example of a ministry faced 
with a rise in the candidates who would sit for an examination from 
30,000 to 70,000 students is one such situation iii which support is 
virtually assured. It is difficult to visualize any situational change 
that would eliminate the need for positive action. 

The findings on this feasibility question are useful mainly in 
discounting the magnitude of the payoff that was earlier projected. 
For the availabilitN of excellent tests will have little value if there 
is no eager or even willing consumer. 

2. Do the administrative linkages between the professional unit 
that would develop these tests and the operating unit that would aly 
them already exist or must these be created? Normally, the planning 
of the project and the conduct of the feasibility study will be carried 
out under thi, ausl)ices of a certain government agency, such as the 
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MinistryiOf Edut'ation. And tiuless othe r arrange ments are made, tile 
l)roposedl'professionall unit would ,latur:llv bt established as part of
that o'ganization. A second important feasibility issue is tile extent
 
to which it will lie t)si)le to cross 
bMt*tiaUCratiU lines Oif authoritv
 
and actually inplent those lest al)l'.icat ions that are not part of
 
this Salle Or'alliZ:itiollll str tULte.
 

The Iossilbilities thisill 'egard appear to vary greatly fIronm 
Country to coully. In stOne1 C')UllitlieS it is etlirely feasible to include 
evell ilita ry testli, withil the plannel scope of :l educatioll-based
 
testing Ceniter. Ini ot i'., r(.g1' lis sol)(sotred by tileMinist ry of
 
Education ipso facto rule O(ut 
 t, l)(.S.Siillty o1 tniversity partlicipation,
an(d Viice versa. F.uA:l;(If the pirolosed alliications should he checked 
froill this pur'ely blrealuratit, point Of view, and c(jnfirnutIe (1 discounted 
ill lCtordallCC c_'ali .i l cond}itiolls. 

The bus; guide to this assessment, (if Course, is th( history (Of

interactions a ollg the l ,ianizatioinscolcerlied. If, as iii one country,

the ministry and the uniVCr.Sity share staff, So) that niallv (f the senior
 
pesel'Se hold (1tia, positi(lls, servicts for tboith o'.,'lahzations (all
realistically be projected. If,as ill uy (tiler coultries, these orga,­
iZatiOllS have setL tllSparate units to carry out paralle! function's,
 
such a projectiln would bu unduly (ptimistic , for, even Itliughl these
 
coqplerative rtl tioinshil) 
 ilay sus)que(ttly developl-lid, ill fact,
 
did illtile Case, (f tWo (I the PrUle'(tS-tlliS is n(otbe, 111Ot proatble
 
expectalion.
 

The greattl tiLity (f this appiraisal is in rene-gotiating the
 
prop)ed lroei('t arrangements. 
 Often it can be shown that the l)t'ojcct

Will ie a viable (iie olly if it is carx ied (ut as a inult iagency effort:
 
sonletiune, tiis dleni(Jst rat ion will prove persua.sivye. Agreenient
 
may he obtained to estabilish th eeilter Under tiltStlI-visiOln of a
 

-o\en-liIX)arI-d rel)re.'sentative of tile ':lrious (Il',alizatIIls; this 
i'
 
a genera ly effective vehicle f)r e aa bril.hiroad scope (if services, 
a," Will he further discussed ini tilefollowilg lalaiter. 

3. teilt clues tiI'()whthlt,i'tic infrstruchir1nces'f; jo
imle- - lie.J).l((ed . icati t,and twhatalreadv toi 
exteit must it hcceated? Carrying l)ut a l:rgpe testill,, p.'o rarl 
especially (i a requires atiationwide level, wide range of administra­
tive mechnhisins anid arrange lelts. ee( thesK et ;m.,nt of full­
time lersOtllI to coiliuct a few t estinig ssions ptr year"is iotallv 
unrea listic, a large ctrps of fied StlierVisOrs and llrOCtOrs available 
oil an aS-need(d basis Must be ".tcruiled and trained. Because there 
will generally be onlv a limited 1iltiher) (Of facilities throughotut the 
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country that can accommlodate large testing. sessions, foolproof pro­
visions for the use af these facilities must be made. Because the 
security of the tests is always a major concern, tightly controlled 
transmittal ird distribution p,'ocedures must be developed. The 
starting-up costs of a new testing prograin, and the time that these 
arrangements require, can be substantial. 

Accordingly, each of the proposed applications should also be
 
checked from the point 1f view of logistic provisions. If the task is
 
siniply to inlt:oduce iew inlstruments streamlined procedlures into
Wrmd 
an existing testing progran that has been carried out for some years, 
fairly rapid progress and early payoff can be expected. If the task 
is to greatly expand or totally reengineer an established program, 
I)rogress is likely to he Much slower. If the task is to introduce testing 
into a situatin in which testing has not been the practice before, a 
ciumsicdL'- h_ lagt, actu')'t l ayULlf s,uild he projected The. separate 
applications that have heen listed can vary widely ill this regard. 

The main utility (A thisfurther appraisal is that it adds a time 
lier.',pective to the payoff pr,).cctionb. And this should be useful both 
iior the feas ihity eva latiOm lulnt g of thealii tie subse schectdiuh 
activities t,he undertaken. 

Viability of the Proposed institution 

The othe r four qunest ions pertain to the likelihood that the insti­
tution to be developed-as distinct from the services it will provide­
will be successful. The institutions to whicn AID/AIR assistance has 
been provided have ranged frnm dynamic establishminents that have 
increased their sr'i e andh professional reputa tion to plrenialty strug­
gling establishmlent.- that hav. survived omlty inthe technical sense of 
not enlptyiig lih,,ilt' ilu and locking the doo rs. And it is clearly 
useful to try t( asses.- in advamce the status of the situational factors 
that facilitate (Jr obi.-ruct the deve lopmient of a viable institution. 

Trying to specify all of these factors was, of course, far beyond 
the scope of the research.1 But the factors raised in the following 
questions did seem, ;t least inretrospect, to exl)lain the differences 
in institutional dlevelopment that were observed: 

. Who would serve as the proposed institution's director? 
The single most important requirement, all of these past studies 
suggest, is tle imumediate availability of a competent and preferably 
charismatic director. Usually, it is during the first two years of an 
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institution-buildin, effort that its eventual viability is effectively 
predet ermined; the crucial factor in this tarly stage has vonsistenily 
seem ed to be the quality of tIheN director, lie has the moit significant 
dirtct effect oun the pro gram because many of the crucial St epsLare 
o.is tha1 he persoially must rceoniplish, anal a perhaps equally ilipor­
tant indirect effect in that outside agencies aind oficials respond to 
an to anization that has it Vet developed its twn "institutional 
character" mainly on tilt basis of who is in charge. 

If one Of til' COullntry'S top )rofessiotnals will he assi.gned, and 
if he is l'el)a'.d to ive the project ellough of his time,, fairly rapid 
i'OgrVbS call) eXpect(ed. If all exI)atriate Speciilist with e!(luiValnl 

qualifications most assume these functions while the local specialists 
are being trained, the results aln be equally elfctive, but a lower 
expectancy should be projected at the lime of tile survey. If it is 
necessary to begin with a dmettr (lcal or exairiate) of lesser 
stature, the outenine should be jud-ed problelmatic. Clearly, this is 
another aspCet of the )roposed arrangements on which reieotialion 
sometimes must be attempted. 

2. lie . l2 _.,d i _.ij ut likely to atr r etain t 
lprofessinmal talent? That the-'e will be (eno1ugh trained persmnel to 
staff the project whieni it begins cannot be expeclted, :anl is not inces­
sary for the prran's success. So lolg as adequate time and funds 
are budgt ed-and this is, eLfcourse, essential-the present shortage 
of trained specialists need not in itself be regarded as a major deter­
reit. 

But there:are two (ther aspects of tile local personnel picture 
that shoulId be checked expllicitly in the survey, for l)roblems in either 
of these can reduce the likelihood Of success irrespeCti ye of tile mag­
nitude of the training pro'isions. 

The first is the ooflabilitqualified trainees to enter thi 
special l)ro,,ra sllhat ',ill I es.-tl' ishe,:I. Is there a suffient pol
of inldividuals will ti1it l'!laltl;l e r' in related filds (e.g., 
eclucatititii Wlt) caill he i t]leas'ed froli ll.i r iresent lutiet s Io begin :t 
career in teslinq? Are there :it least a few individuals with higher 
qual ificatilns (e.g., a masters degre ini psycholo~y or satisils) 
who call ote advanced mellasureelllnt courses? If tihere are not, the 
country must le pre)ared either to invest in an exceptionally long 
p riod of inistitutional development, or to admit that it is not yet 
ready for a major effort in testing. 

In collecting information on Uese puoints, it is best to work .not 
with statistics on high-level mnlpower, but with the names of the 
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actual individuals who are being considered, and to interview a sample
of these individuals as part of the survey. Using this approach, it 
was found inone country that there was but a single individual with 
an advanced degree at all related to testing, and that even he could 
not be spared from his present administrative position; in another 
country the seemingly largv pool oi available candidates consisted 
mainly of rejects of other training programs, of professional students 
who had been accumulating degrees in a wide range of courses, and 
of individuals who for one reason or another could not leave the coun­
try for advanced education. Such more precise information is clearly 
essential for a realistic assessment. 

The second related consideration is the degree to which the 
proposed institution will be able to compete for the available talent 
with the many other organizations that would draw on the same re­
sources. From the point of view of the prospective trainee, entering 
an essentially new field of as yet unknown status in his country entails 
a much higher risk than pursuing one of the well-established careers; 
and if the conditions of service are not up to par, he is likely to turn 
down the opportunity for training, or take it and then look for a better 
job. What the proposed institution will be able to offer in terms of 
salaries, fringe benefits, upward mobility, statutory protection, and 
all of the other conditions that are spelled out precisely for the stan­
dard public service positions should be checked as part of the survey, 
to ensure that a career in testing will be competitive with the candi­
dates' other options. If not, it may prove impossible to meet the pro­
jected training quotas with the caliber of people desired. 

The fact that both this and the preceding question relate to 
personnel issues underscores the pivotal role of this factor in the 
development of a professional institution. A project that cannot 
assemble the requisite skills will fail, irrespective of the amount of 
money or equipment or professional assistance that may be provided. 

3. Do the testing services that are to be implemented immedi­
ately_ include at least one that is a permanent and highly visible opera­
tion? Because institution-building is a lengthy process, another of 
the basic requirements for success is survival during the develop­
mental phases. Before the institution can become truly viable and self­
sufficient, many unanticipated events are likely to threaten the con­
tinuity of support on which it is dependent, and there should be adequate 
safeguards to help it weather these storms. A change in government,
the transfer of a minister, a revision of external assistance policy, 
and the replacement of an AID inission director are examples of the 
storms the AID/AIR projects encountered. 
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The most adequate safeguard for institutional survival-recog­

nizing that none can be absolute-is a charter that includes at least 

one of the testing services that in this particular country is judged 

essential. Normally, such "essential" services consist of only three 

applications: the certification examinations of the secondary school 

level, the entrance examination to the academic curriculum at the 
secondary school level, and the university admission tests, in that 

order of importance. All other applications, however much they have 

contributed to the above payoff projections. are of relatively little 

significance against the present criteria o' survival. And the inclusion 

of at least one of the essential three in the institution's initial charter 

should therefore be given considerable weight (and perhaps renego­

tiated) as a central factor in the likelihood of success. 

One drawbacl" to the inclusion of such services as post-secondary 

certification testi,! is that these can benefit least from the oew 

methodologies suggested in this handbook, and that the staff time they 

will consume will necessarily detract from the more innovative types 

of test applications. But, ol balance, it must be concluded that the 

increased prospects of continuity make this trade-off worthwhile. 

4. How appropriate is the institution's proposed organizational 

affiliation, and how feasible will it be to change this affiliation as the 

program develops? The two main characteristics of an appropriate 

"home" for a testing activity have already been noted. The first is 

that it afford maximum opportunity for crossing bureaucratic lines 

of authority to provide testing services to other organizations. And 

the second is that it be able to attract and retain top professional 

talent. For long-range viability, both are essential. 

If the proposed charter is such that the institution will from the 

first be established within a framework that meets both of these 

criteria, this final feasibility question need not be further considered. 

But such charters may well be the exception. None of the AID/AIR 

projects began with an optimum organizational structure from th,.se 

and the same may have to be the case in future effortspoints of view, 
in other countries. The decision to begin with a modest scope and 

then grow as accomplishments mount and capabilities develop is a 

temptirg bureaucratic position; in some instances it may in fact prove 

impossible to identify the ideal home in advance, at the time of the 

feasibility study. 

Thus, the indicated approach will often be to negotiate for the
 

broadest scope possible along the lines suggested above and in the
 

following chapter, and then to apply this final question to assess the
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institution's growth potential. Is the proposed organizational structure 
a reasonable s)ringboard for the development of an influential pro­
fessional center in this country, or is it more likely to act as a re­
straining force that will confine the institution to its initial limited 
charter? What is the most reasonable projection five to ten years 
into the future? 

Specific criteria for answering this question cannot yet be sug­
gested. It would be comforting to believe, in accordance with current 
doctrine, that ad hoc arrangements which defer the organizational 
issue are not an appropriate beginning: and that a firm base within 
a traditional organization should always be sought. But the AID/AIR 
experience does not confirm this popular view. The West Africa 
project, which has shown the greatest professional growth, began as 
a unilateral American effort, was la.er linked to an established or­
ganization, and became an integral part of that organization later still. 
The Korea project, which has also been highly successful, began as 
a binational activity with interim organizational links for administra­
tive purposes only, and then grew into a new interministerial organ­
ization. The projects that began "isan integral part of a traditional 
bureaucracy have yet to attain much less exceed the initial expec­
tations. 

These experiences are not readily generalizable, however. The 
sample is far too small to overcome the many other local differences 
in these undertakings. It is also possible that under other organi­
zational arrangements the West Africa and Korea projects might have 
developed even faster.* But it does seem clear that the opportunities 
for organizational mobility are important to institution-building, and 
that they should be evaluated without preconceived constraints in the 
feasibility study. 

COST PROJECTIONS 

As in the costing of individual testing programs, there is usually 
little difficulty in estimating the recurrent costs of operating a testing 

*An earlier attempt to establish ties with the West African 

Examinations Council was unsuccessful, perhaps because it was not 
adequately pursued. But it is also true that the project was a much 
more attractive one in terms of staff, instiuments, reputation, and 
established clientele at the time this liaison was subsequently effected. 
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center. Many of the cost elements (salaries, rentals, etc.) are fixed; 
and the variable costs (travel, supplies, etc.) can be approximated 
from the scope of activities that has been projected. For this latter 
component, the guidelines suggested by the experience of other testing 
establishments may be helpful, and the annual reports of such organi­
zations as the West African Examinations Council or the Korean Insti­
tute for Research in the Behavioral Sciences should be consulted. 

Estimatin.,- the capital costs of developing the institution into 
a professionally viable orgpnization is more difficult, especially with 
respect to the external assistance component. There is n3 easy way 
to predict how lung the process of "profe3sionalization" is apt to re­
quire. and the intercountry differences in this respect appear to be 
large. Only the most general guidelines can be suggested. 

Foreign Advisers 

The cost of the foreign specialists who may have to be brought 
in on a resident basis throughout the developmental phases is normally 
the capital cost that is the most expensive. But, in most of the de­
veloping countries, this cost cannot be avoided. For, testing special­
ists everywhere in the world learn the key job skills on an apprentice­
ship basis after their formal professional training has been completed; 
when senior personnel to guide this apprenticeship are not available, 
thcy must be specially provided. No one in the United States would 
assign a new Ph.D. or a Ph.D. without directly related experience to 
the management of a large testing operation: no one should attempt 
this in a developing country. 

Given the high cost of this component, an estimate of the number 
of years of outside assistance that will be required must be made as 
part of the feasibility study. As a general guide, the following pro­
cedure may be suggested. Identify the three positions in ihe proposed 
institution that will require the highest level of professional skill. 
Evaluate the backgeounds of the candidates for these three positions, 
and determine the number of years of formal training that the most 
junior of these candidates will need to meet the minimum educational 
requirements for the least demanding of these positions. Then add 
two years to this figure to obtain an estimate of the number of years 
of specialist residency that will be required. The result should not 
be interpreted as a firm figure, but rather as an "order of magnitude" 
for purposes of the feasibility evaluation. 
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The number of specialists needed per year should be determined 
by developing a detailed st.iffing pattern and training schedule, in ac­
cordance with the planned scope and local conditions. In general, two 
to four outside specialists is an appropriate number during the initial 
years, depending on the size of the proposed institution. 

Professional Training 

A second major cost item is thc provision of formal training for
 
the professional staff. Normally, this training will have to be carried
 
out in other countries that offer the advanced measurement programs
 
required.
 

To the maximum extent possible, the amounts and type of training 
to be provided should be geared to the present qualifications of the 
candidates and the formal instruction that their new positions will 
actually require. And, from these points of view, a Ph.D. degree 
need not be considered a minimum prerequisite, as tends to be the 
case in the highly developed countries. There is much to be gained 
from a nondegree program that focuses on measurement and related 
courses, from an assignr.ent to an operational testing center, or from 
a combined work-study program that includes both applied and aca­
demic components. Even "short" measurement courses, such as 
those offered periodically in Princeton by Educational Testing Services 
and in Lagos by the West African Examinations Council, can be ex­
tremely helpful. 

At the spme time, however, the importance of an advanced de­
gree as a status symbol also must be considered. In some countries 
it may be possible to attract able candidates to a program that does 
not end with the conferral of a diploma. In some. an advanced degree 
is essential to command the professional respect that both the indi­
vidual and the institution must have to be effective. The appropriate 
mix of training must reflect also these nontechnical considerations, 
and must therefore be developed on an ad hoc basis, specifically for 
each country.
 

For purposes of the feasibility study, a reasonable projection 
is an average of eighteen months for each professional position at a 
supervisor, level. Eut this general estimate should be refined, when­
ever possible, in the light of the actual local conditions. 
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Facilities and Equipment 

A testing center, unlike many other types of institutions, doesnot require a specialized physical plant. The centers associated withthe AID/AIR research have been sited in residential dwellings, on acollege campus, in an ultramodern skyscraper, and in other structures
with entirely adequate working conditions. Special construction costs 
need not be projected. 

The most important type of specialized equipment that Is re­quired Is adequate duplicating machinery for producing test forms
with a minimum of delay. Although the final test forms would normallybe printed at a professional printing house, the need for rapid reproduc­tion of trial tests (and perhaps numerous revisions) makes an ade­quate in-house duplication feasibility esse. dal. 
 Basic mu.tilith equip­ment or other processes that can accommodate drawings as well astext should be provided from the time the project begins, and the ad­
dition of more elaborate units later should be projected.
 

Next in importance is high-speed data processing equipment,

including a 
document reader for test scoring and a medium-capacity
computer. The procurement of such equipment can be deferred untilthe scope of activities justify the expense but, -n light of the longdelivery lags, should be planned well in advance. The availability of
a computer has many advantages in addition to data processing; (e.g.,
in stimulating research ), and methods for obtaining one at the earliest

possible time, such as 
cost-sharing arrangements or the provisionof services to other organizations, should be explored. Because itis generally advisable to rent rather than purchase this type of equip­
ment, its cost will eventually have to be subsumed under the center'srecurrent expenses, but it can be considered a reasonable capital
investment throughout the developmental stages. 

Another cost to be projected is that of stocking an adequateprofessional librai-y, including if possible microfilm readers andrecords as well as books. Among the recurrent expenses, subscrip­
tions to the major measurement journals also should be included. 

Overall, the hardware costs of a testing facility are relativelymodest, and procurement can be phased over a fairly long period of
time. As earlier noted, it is the professional skills that are the 
most costly and most crucial component. 
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Cost Reduction 

One of the ways in which the establishment of a centralized testing 
facility can help to reduce the costs of separately administered testing 
programs was describeci in Chapter 2. This is by combining the testing 
operations of a number of organizations that have similar needs, and 
thereby lowering both the costs of test development and the recurrent 
expenses. A second important saving is in reducing the huge sums 
that many developing countries now must spend to maintain the se­
curity of their tests before they are given. Once the institution has 
developed the necessary logistic infrastructure and is capable of 
producing alternate forms of the major tests, many of the current 
costly precautions can be eased, and a sizable saving effected. 

Another cost benefit of a multipurpose testing center is that it 
can provide services to organizations that do not subsidize its oper­
atio s (e.g., to the private sector), and earn income to help defray 
other expenses. Such income can be substantial. The earnings of the 
West African Examinations Council last year from testing fees charged 
to nongovernment users were in excess of U.S.$30,000-sufficient to 
pay the rental costs of a computer-and the possibilities of developing 
an active service component should therefore be assessed as yet 
another part of the feasibility study. 

CHECKLIST OF FEASIBILITY QUESTIONS 

There were 11 major questions related to the desirability of an 
investment in institution-building raised in this chapter. 

These may be summarized briefly as follows: 

1. What is the maximum payoff that would result from the intro­
duction of the needed improvements in the country's testing programs? 
After discounting those applications that are technically or adminis­
tratively unlikely, what is the probably payoff to be projected? 

2. What additional payoffs might be realized from the institution's 
pote-.tial impact on educational reform and other societal change? 

3. What further payoffs would be realized if this institution 
expands its charter beyond testing to multipurpose social research? 
Is such an expansion realistic? 
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4. In light of the infrastructure and operational mechanisms to
be developed, what is a reasonable time frame to attach to the above 
payoff projections? 

5. Will the propos;ed institution have from the first the services 
of a capable and c arismatic project director? 

6. Will the proposed institution be able to attract and retain
 
the professional talent required?
 

7. Does the institution's initial charter include at least one 
"essential" program that would help to ensure its survival? 

8. Will the institution's initial organizational affiliation be suffi­ciently flexible to permit change if these linkages prove too restrictive? 

9. Using the qualification gap between the planned professional

positions and the available candidates for these positions as a guide,

how many years c? outside specialist services will be required?
 

10. What mix of formal education, work-study programs, and

short courses should be projected? What are the attendant costs
 
and the time required?
 

11. To what extent will the institution be able to defray its oper­
ating costs through earned income for services providd to outside
 
organizations ?
 

A number of these issues will be further explored in the following
chapter on organization and operating procedures. 

NOTES 

1. A research study addressed specifically to the key issues in
institution-building was carried out, under AID contract, a few years
ago. The final report of this study is Milton J. Esman, The Institution
Building Concepts: An Interim Appraisal (University of Pittsburgh
Graduate School of Public and International Affairs, March, 1967). 
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9 
ORGANIZATION 

AND
 

OPERATING 
PROCEDURES
 

Once it has been decided to proceed with an institutional de­
velopment program, many additional highly specific decisions have 
to be made. The general structure and scope projected during the 
feasibility study must be elaborated in full detail: the exact mechanics
 
of implementation must be developed: 
 both short- and long-range
activity targets have to be set. And even though many of the decisions
 
are likely to be changed as the institution develops, their influence
 
throughout the initial phase-when the entire concept may be on trial­
makes careful planning at this beginning stage especially important.
 

This chapter describes the different approaches to program
 
implementation that 
were followed at the various project locations;

where possible, it relates these to subsequent accomplishments and
 
limitations. But broad generalizations cannot be attempted, for none
 
of the topics discussed in this handbook is so highly dependent on local
conditions as the specific program mechanics, and there may well
 
be as many "ideal" approaches as there are developing countries.
 
The objective in this concluding chapter is simply to present a broad
 
range of alternatives for local consideration.
 

LEGAL STATUS 

The decision that is made about the organizational locus of the 
testing establishment can have far-reaching consequences, as de­
scribed in the preceding chapter. Careful consideration should be
given first to the selection of the agency or agencies through which 
the center will be legally incorporated within the government struc­
ture, and then to the exact nature of its interconnections with the 
agency selected. Whether this is to be a permanent or interim ar­
rangement also should be decided. 

221 
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No two of the testing establishments that were created or ex­
panded as part of the AID/AIR projects are identical in organizational 
structure. But they can be grouL)ed into four generial types of insti­
tutions that may be regarded as fundamentally different models for 
institution-building. The AID/AIR experience with each type will be 
reviewed from the points of vie-x of (1) ease of establishment, (2) re­
cruitment of staff, (3) research opportunities, (4) practical applications, 
and (5) overall evaluation. 

The Testing Division of
 
a Government Atgen(y or Department
 

The simplest organizational al)proach is to establish the testing 
unit as an integral part of one of the operating departments of the 
central government structure. This was th" model used in both the 
Liberia and the Thailand projects: in both instances with tile National 
Department (or Ministry) of Education. The Liberia Testing Center 
was established as part of the Student Personnel Services Unit of the 
Department of Education. the Thailand Selection Research Project 
as part of the Teacher Training Department of tile Ministry of Eclu­
cation. Technical assistance to the former was provided for a period 
of nearly four years, to the latter for 21 months. 

Ease of Establishment 

In both instances, the establishment of the activity posed no 
special problems. There were some delays attributable to the many 
steps required to execute a binational assistance agreement, but the 
intracountry arrangements were far less demanding than in the other 
implementation approaches. Ease of establishment is one of the ad­
vantages inherent in this first model, since a new internal unit typically 
can be created at the discretion of the agency head without outside 

approval.
 

Recruitment of Staff 

The professional staff in this model are necessarily part of the 
regular civil service, subject to all of the standard regulations. This 
has the advantages of ensuring job security for th'2 staff, and of pro­
viding them with the full range of benefits that are the norm in coun­
tries in which the government is by far the major employer. But it 
also has the disadvantage of precluding special incentives for tile 
development of specialized measurement skills, since most govern­
ments apply only such advancement criteria as are equally applicable 
to all positions throughout the service. 
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Which of these has the greater impact on the opportunities for 

attracting and retaining staff may depend on the size of the establish­

ment to which tile center belongs. In Thailand, the huge reservoir of 

pr-fessional talent that is part of the Teacher Training Department 

could be (and was) tapped to staff the center-a number of career 

civil servants with special interests in this field were identified and 

simply assigned to these positions. Recruitment and retention both 
an integral agency function.were facilitated by the center's status as 

But in Liberia, the three-nman Student Personnel Services Unit had 

not comparable in-house reso;urces, and individuals who were not 

already part of the civil service had to be recruited specifically for 

these positions. And, 	 here, the inability -f the center to offer extra 
training required posed recruitment difficultiesrewards for tile extra 


that never were fully surmounted. Candidates could (and did) opt for
 

positions in other agencies that offered the identical benefits without
 

subjecting them to the rigors of advanced measurement courses.
 

On balance, civil service positions "re superior to positions in 

will be noted in tile later discussion ofless stable organizations, as 

But they may be less attractive
the Nigerian Aptitude Testing Unit. 


than positions in permanent establishments that are devoted exclu­

sively or primarily to testing, and that have the flexibility to reflect
 

this orientation in tile conditions of service. 

Research Opportunities 

and atBoth centers proved to be excellent homes for research, 

bo: h an impressive number of studies has been completed. Part of
 

the reason, perhaps, is that no agency has easier accesF, to large
 

samples of tryout groups than the agency that operates the educational 
asystem, and virtually any type of rcsearch is readily arranged by 

unit integral to this operation. Also. an "official" government center 

can generally enlist such outside cooperation as may be necessary 

whenever samples 01 data not available within its own establishment 

are required. 

The main limitation onl the research activities of a unit that is 

part of an aperating branch of government is that some of tile staff 

time that is available for research will periodically be taken up with 
the mainoperational agency functions. In Thailand, for example, 

task of the Teacher Training Department is implicit in its title: it 

could not release its measurement specialists to the center without 

requiring that they continue to teach certain measurement courses. 

And in Liberia also, the staff from time to time had to attend to other 

departmental duties. 
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But these were not serious problems-and, at a certain stage
in a testing center's development, may not be problems at all. (In
West Africa, full-time professional staff are currently being encour­
aged to take on extracurricular tea'hing positions, as an apparently
useful self-development measure.) A center situated within a govern­
ment agency should experience no difficulties in carrying out the 
needed research. 

Practical Applications 

The main concern about the viability of this model, noted inas 

the preceding chapter, is the possible limitation that an affiliation
 
with a single agency may impose on the center's scope of operations.
It was suggested that the situation in this respect can vary widely
from country to country, and the quite different experiences in Liberia 
and Thailand illustrate this proposition. 

In Liberia. the center's location within the Department of Edu­
cation appeared to have no restrictive effect whatever. The center
 
conducted the national examinations at the junior and senior high

school levels, developed admissions 
tests for use at the university

level, administered employment tests for other government depart­
ments, and provided testing se.'vices to a number of industrial and
 
commercial c rganizations. 
 Virtually every major test application
feasible in a country the size of Liberia has been subsumed within
the center's profgrram of operations: and it seems reasonable to con­
clude that no ,.ternative charter could have provided greater freedom 
or scope for a Liberian Testing Center. 

In Thailand, such %broad range of services was not developed,
partly because the inteoduction of operational applications was not 
one of the initial project objectives and partly because tile external
assistance phase was unusually brief. But, even looking ahead, it is 
difficult to visualize a center integral to the Teacher Training De­
partment conducting the school certification examinations or the
university entrance tests or the testing pogram of the Civil Service
Commission. Though there are certain important applications that 
it reasonably can carry out within its charter, it can probably not 
grow into an all-purpos, national testing center. 

This is riot meant to imply that an alternative home could have 
served as a more appropriate center within the bureaucratic struc­
ture of Thailand. Any government agency would have comparable
difficulty in crossing departmental lines, and the Teacher Training
Department does have the important advantage of controlling most of 
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the country's trained measurement personnel.that a Nor does this implyseries of separate homes to serve the needs of the variousbranches of government should be developed. Thailand cannot affordthe costly duplication of effort that this would require.clear It seems asnow as it did at the beginning of the project that the need is fora centralized testing service that can serve many sectors.project did not show how such a But thecenter could or should be developed. 

Evaluation 

The tentative conclusions that can be drawn from this limitedexperience are that the main strengths of this first model lie in thefollowing: 

1. The administrative simplicity of establishing and charteringa new testing center: and 
2. The ease of arranging and implementing the extensive de­velopmental research that test construction requires. 

Its main weaknesses lie in the following: 
1. The potential difficulty of recruiting able staff into the regu­lar civil service structure: and 
2. The potential difficulty of extending services to other autono­mous organizations. 

Resolving both of these weaknesses within the context of thissingle-agency organizational model may be unrealistic, 
moreover.
The fact that serious recruitment problems but no bureaucratic prob­lems were encountered 
just the reverse, may be 

in 
a 

Liberia, while in Thailand the situation wasfunction simply of the enormous differencein the sizes of these countries. Small countries that have the profes­sional assets of a Thailand and large countries that afford the bureau­cratic congeniality of a 
Liberia probably are the exception.
 
Still, some steps can
adequate professionalization

be taken to mitigate these effects. When
withinremains a small country's limiteda continuing problem, resourcesthe establishment of abase can multinationalbe considered, such as the links that the Liberia TestingCenter has developed with the West African Examinations Council,in which it is now an associate member. When formal interconnec.tions among the independent agencies that use tests are not feasible,an informal advisory panel representative of the major consumers 
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(as was set up at the beginning of the project in Liberia and a number 
of other countries) may help to bridge the gap sufficiently to provide 
the center with a de facto interagency charter. 

But such inherent weaknesses, rooted in long-standing local 
characteristics, cannot be overcome completely within the life of the 
project, and will continue to impose some limitations. And it is there­
fore important to assess their probable effects at the time of the 
feasibility study, as stressed in the preceding chapter. 

The Testing Division of 
a Quasi-Governmental Organization 

The second model is similar to the first In that the center again 
becomes part of an organization that has numerous functions other 
than testing, and that depends on the government for its support. But 
in this case, the parent organization is not one of the operating branches 
of the central government structure. And this difference, coupled 
with the increasing number of such quasi-governmental organizations 
that are being established in the developing countries, makes it use­
ful to treat this approach as a model distinct from the above. 

Two of the AID 'AIR projects have had links with these types of 
organizations. But one of these, in Korea, was an interim arrange­
ment only. It was decided when the Korea project began to attach it 
administratively to the Central Education Research Institute (which 
is a private organization that receives half of its annual budget as a 
sustaining government grant), and to maintain this interim relation­
ship until a permanent home was selected. The relationship lasted 
for a period of fifteen months and led smoothly to the establishment 
of the permanent institutional base that had been envisioned. 

In Brazil, the project has been permanently inszitutionalized 
within the Gethlio Vargas Foundation, which is a large independent 
organization supported almost entirely by government grants. It 
operates a number of educational 9nd research institutes in Brazil, 
and had established an institute devoted to testing fifteen years before 
the project began. At first, the project was carried out as a research 
activity of tLi,; institute, within the institute's regular organizational 
structure. Then the foundation decided to establish a new and rela­
tively autonomous testing center within this institute to administer both 
and AID/AIR project and a separate project supported by the Ford 
Foundation; and this new center is the institution the project is to help 
to develop. Technical assistance has been provided for nearly four 
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years, and members of the AIR staff are still serving in Brazil as 

advisers. 

Ease of Establishment 

Although a period of approximately six months was required in 

each of these countries to formalize the arrangements, the agreement 

in principle had been reached quickly, and the research could be 

carried forward throughout the administrative negotiations. As in 

the above model, only a few individuals had to participate in the de­

cisions: and this greatly simplifies the problems of obtaining authori­

zation to proceed. 

It should be noted, however, that in both of these instances testing 

research was already part of the parent organizatinn's ongoing op­
not required. Had theerations, so that a basic policy decision was 


proposed arrangement required these organizations to expand into a
 

field (as would have been the case, for example, with such insti­new 
the Korean Institute of Science and Technology or- with thetutions as 


Applied Scientific Research Corporation of Thailand) greater diffi­

culties would probably have been encountered. Both such difficulties
 

need not be a deterrent to the exploration of this type of arrangement
 

in countries that have no institutions chartered for testing, since it
 

might still prove to be the best of the available options.
 

Recruitment of Staff 

Although positions with these types of quasi-governmental organ­
wasizations are thought to be highly attractive, this proposition not
 

put to the test in either country. At both locations, most senior pro­

fessionals typically hold a number of concurrent appointments with
 

separate organizations, and it was easy to obtain staff who would 

these functions in addition to their other appointments. Theretake on 
is some reason to believe that these organizations could also compete 

effectively for full-time employees, but this has not yet been shown. 

One clear-cut advantage that these organizations do enjoy over 

the regular civil service, however, is that personnel policies can be 

much more readily changed and adapted. During the course of the 

Brazil project, for example, it was pointed out that the staff's salaries 

were not nearly commensurate with their qualifications: the Vargas 

Foundation promulgated a revised salary schedule for all employees 

in the "psychologist" job classification. Such changes are at best dif­

ficult to bring about in the civil service structure. 
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A second advantage is that a private organization can morereadily obtain staff on a loan basis from other agencies than can anofficial government unit. In both Brazil and Korea a number of theinitial staff needs were met by the "secondment" of personnel fromout-side organizations, and this is an especially helpful device forstretching the modest budget with which new testing centers typically
begin. 

ResearchOpportunities 

Arrangements for developmental research naturally requiremore effort in this model than in the above because a quasi-govern­mental organization does not itself control any of the tryout samplesrequired. Each study has to be "sold" individually to the operatingagencies concerned: whereas this is seldom a problem when theseagencies have already petitioned for assistance with ongoing testoperations, it does tend to limit more basic research, such asmethodological studies described in the earlier chapters. 
the 

A greaternumber of compromises in the design of the research also may be

required.
 

To a considerable extent, these difficulties can be overcome bydrawing on the prestige and personal credits of the senior specialistsassigned to the center, and in both Brazil and Korea this was an im­portant avenue to research. But the possibility that the researchprogram developed within this organizational model will have to be
more 
opportunistic than comprehensive cannot be discounted.though other factors Al­were also involved, neither the Brazil or theKorea project generated as much experimental data as did the "offi­cial" Thailand and Liberia centers. 

Practical Applications 

With respect to the opportunities for practical test appl-cations,
the status of the center as a quasi-governmental organization 
canhave both negative and positive effects. The negative aspect,case of the opportunities for research, 
as in the

is that this type of center can­not count on the guaranteed minimum of in-house applications thatan official government center has from the beginning, and must de­velop its entire program itself. The positive feature is that therewill generally be no limit on the scope of the program that it can atleast theoretically develop, since the interagency tensions that mightclose doors to an official center should not affect a strictly neutraloutside organization. If the center can take full advantage of thistheoretically unlimited scope, this second model could easily be theone that ultimately will be the more productive. 
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The practical question, of course, is whether a large number of 
operating agencies will in fact turn over their internal testing oper­
ations to an outside center over which they exercise no control. For 
some types of agencies, such as industrial organizations, this poses 
no special problems. For others, such as the public school system,
this may be an extremely difficult thing to do. So far, the operations
of the Brazilian unit have not bcon extended to these more sensitive 
types of test applications. 

Because this center has only recently begun to offer operational
services, however, an assessment at this time would be premature.
The delicate mechanisms necessary may yet be developed. The po­
tential of this second model therefore is still unknown. 

Evaluation 

Tentatively, then, this second model appears to be an exception­
ally good vehicle for beginning a testing activity on an interim basis 
when a final decision on the institutional issue must be deferred. 
As a permanent home for testing it seems to have clear advantages 
over the official-government model in providing attractive recruit­
ment incentives, but corresponding disadvantages in carrying out a 
comprehensive program of development research. Its relative merits
in affording a broad scope of operational testing services have not 
yet been determined. 

The Largely Autonomous National Center 

The third approach differs from the preceding model in two 
important respects. The first is that the center is not part of a larger
organization, but is itself incorporated as a separate institution de­
voted wholly or mainly to testing. The second is that the major users 
of testing services participate in the management of the organization, 
at least at the policy level. Although the main source of funding may
still be the government, and although the institution itself may be 
regarded as quasi-governmental, these two elements of autonomy and 
consumer control give this third model its distinctive characteristics. 

The first center of this type established under the AID/AIR
projects was the Nigerian Aptitude Testing Unit, which operated as 
an independent organization for eighteen months prior to its merger
with the West African Examinations Council. The second was the 
Korean Institute for Research in the Behavioral Sciences, which was 
the successor to the interim arrangement described above. The 
Nigerian Unit received technical assistance throughout the entire 
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period of its existence; the Korean Institute throughout the first year 
of its operations. 

Other examples of this model are the four national organizatians 
that comprise the West African Examinations Council, though these 
were, of course, not developed within the scope of this research. The 
council was established in 1953, seven years before the first AID/AIR 
project began. 

Ease of Establishment 

The establishment of a national testing center has so far proved 
to be a lengthy and complex operation. The time lag between the 
drafting of the initial plan for a testing facility in Nigeria and the 
actual establishment of the Nigerian Aptitude Testing Unit was nearly 
two years; in Korea, an interim arrangement of fifteen months was 
required, as noted above. Such slow patterns of evolution may well 
be inherent in this approach: unlike the preceding two models, this 
organizational structure requires the agreement of numerous inde­
pendent agencies, and the development of a well-defined charter ac­
ceptable to them all. Time, compromise, and dedication (and, of 
course, adequate interim funding) may be essential prerequisites to 
this model in most developing countries. 

A complicating factor that was encountered in both countries, 
moreover, was the ready availability of alternative models that also 
had strong supporters. In Nigeria. all certification testing was the 
legal responsibility of the West African Examinations Council: a 
small program of aptitude testing had been begun by one university, 
and programs were being planned by two others: and the expansion 
of the testing capabilities of at least two of the provincial Ministries 
of Education already was underway. Any of these efforts could have 
provided a reasonable base for further professionalization. And in 
Korea, ongoing testing efforts were s.milarly split among a variety 
of small units that each controlled a portion of the total professional 
talent on which a national center would have to draw to be fully effec­
tive. In both countries, the development of a framework within which 
these assets could be pooled and focused was the key challenge to 
institution-building. 

The establishment of the West African Examinations Council 
itself cannot be compared with these later efforts, since this was 
done in colonial times, and since its initial charter was simply to 
act as a local agent for testing centers in the United Kingdom. But 
its subsequent growing pains in becoming a truly independent and 
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indigenous establishment do provide further illustration of the com­
plexities of developing largely autonomous national centers. 

Recruitment of Staff 

With respect to professional recruitmert, this model is sub­
stantially superior to the preceding two. These organizations estab­
lish their own salary scales and conditions of service: and, being ori­
ented explicitly toward measurement functions, they can reflect this 
emphasis in the incentives provided. In both Nigeria and Korea the
conditions of service are considerably better than in the other coun­
tries, and there have been no problems in recruiting highly qualifir;d 
staff. 

In the Nigerian Aptitude Testing Unit. the peculiar legal basis 
of this organization did jeopardize staff retention, however. Legally,
the unit operated within the statutory charter of the West African 
Examinatiuns Council rather than being created by statute itself: this 
meant, as the sta ff well realized, that it could be dissolved with or 
without cause, at the council's pleasure. Until the unit was fully inte­
grated within the council, staff retention was problematic. A solid 
juridical basis may well be one of the main requirements in this ap­
proach to institution-building. 

Research Opportunities 

The opportunities for research in this model are thcoretically 
high because the many agencies that participate in the center's man­
agement can (and usually will) provide the operational access required.
But the research that is in fact accomplisi.ed may be constrained by 
two other practical reasons. 

The first is that insticutions of this type cannot generally ex­
pect to be subsidized completely, and must devote a substantial portion
of their activities to revenue-producing endeavors. In the case of 
the Korean Institute for Research in the Behavioral Sciences, this 
may not impose a serious limitation on the time available for research,
because it is planned to attract contract research funds as one of the 
primary sources of outside support. But in more service-oriented 
organizations, such as the Nigerian Aptitude Testing Unit or the West
African Examinations Council, the demands of the operational testing 
programs to which these units are committed necessarily have to 
come first. Though numerous research projects may be begun, they 
can easily become activities that are carried on nominally, year after 
year, without reaching completion. 

http:accomplisi.ed
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A second related reason is that the management of this type of 
institution is more demanding than the management of the two earlier 
organizational models, and that the most able researchers are typi­
cally assigned to the senior administrative positions. And, as in all 
organizations, administrative crises regularly take precedence over 
substantive pursuits. 

Thus, it may be that certain special features have to be intro­
duced in the implementation of this model to insure a continuing re­
search emphasis, if this is intended to be a major institutional ob­
jective. But the kinds of features that will indeed be effective is not 
yet clear. The Nigerian Aptitude Testing Unit tried to create a num­
ber of staff positions that would be devoted exclusively to research, 
and to develop a program of subcontracting basic research to the 
local universities, but neither effort was particularly successful. The 
present Korean approach of offering reseaich services to outside 
agencies is too new to be adequately assessed. 

Practical Applications 

The opportunities that this model affords for meeting the full 
range of testing needs in a developing country is its outstanding ad­
vantage. Both the Nigerian Aptitude Testing Unit and the West Afri­
can Examinations Council exhibited phenomenal rates of growth; by 
1966, virtually all of the major kinds of testing services were avail­
able in Nigeria, and actually were being provided to all categories of 
potential consumers. 

An important factor in the rapid growth of the Nigerian Aptitude 
Testing Unit was the degree to which the major users of testing ser­
vices participated in the development of the unit, and in the manage­
ment of its operations. Figure 26 shows the composition of its 23­
member governing board, and illustrates the broad range of repre­
sentation that was achieved. A similar pattern, adapted to local con­
ditions, is suggested as generally desirable for all autonomous na­
tional centers. 

The Nigeria operations of the West African Examinations Council 
are governed at the policy-making level by a national committee rep­
resentative of the education sector that the council was established 
to serve. But, in addition to this senior committee, the council has 
also developed a network of subcommittees at both the national and 
provincial levels, and delegated to these the important -task of ap­
proving each of the major types of examinations before they are given. 
This has created a participating role for a large number of key 
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FIGURE 26 

Board of Governors of Nigerian Aptitude Testing Unit 

Organization 
Representative(s) 
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Federal Ministry of Labor 
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Secretary 
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(4) 
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(1) 

(4) 
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One delegate each (5) 

Chamber of Commerce 
Any 

Nigerian Aptitude Testing Unit 

Delegates 
Delegate 

Chairman of board 

Director 

(4) 
(1) 

(1) 

individuals throughout the country, and seems to have been instru­mental in developing the present strength and influence of the council.Any center that will have responsibility for certification tests shouldfind this a highly useful model to follow. 

Evaluation 

The main advantages of a largely autonomous national centerappear to le in the following: 

1. The degree to which it can meet local testing needs of alltypes in all sectors; and 
2. The attractive employment opportunities it can offer to 

career professional staff. 

Its major weaknesses are the following: 

1. 	 The limitations that its pattern of operations imposes on acontinuing program of innovative research; and 
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2. The lenghty evolutionary process that may be required to 

bring such a center into existence. 

Whenever local conditions permit, it should be regarded as the pre­

ferred model for meeting the full range of testing needs in a developing 
country. 

The Largely Autonomous International Center 

The final model is that of an independent regional center that 

serves and is supported by a number of countries. The prime ex­

ample. of course, is the West African Examinations Council, to which 
technical assistance on a regional basis has been provided for the 

past four years, as a continuntion of the earlier Nigerian prLgram. 
More recently, additional AID,/AIR projects have been begun wit'i two 
newly established regional centers in East Africa, which also are 
patterned to a considerable degree on the W'I'6Et African organization. 

Ease of Establishment 

As would be expected, the development of a multinational insti­

tution is even more complex than that of an autonomous national 
center, All of the difficulties of organizing at the national level re­

main, and the further difficulties of accommodating the interests of 

sovereign stares compound the organizational problems that w-ill be 
rencountered. An even longer period c planning and negotiation will 

almost certainly be required. 

Still, this model does afford an opportunity for smaller countries 
to pool their resources, and gain access to a professional capability 
that individually they would be hard pressed to develop. This was 
the decision that Liberia made, as described in a preceding discus­

sion: a similar decision was subsequently made in Malawi. Even for 
larger countries, such as Nigeria or Kenya or Ghana, the regional 

approach offers potentially attractive economies that should be ex­
plored ,vhen geographic. ethnic, and political factors permit. 

The establishment of the West African Examinations Council in 
1953 sheds little light on the current problems of regional organization, 

for the reasons earlier noted. But the council's ability to maintain 
its regional structure through periods of political turbulence since 
1953 can probably be attributed largely to its discreet management 

of this arrangement. The council has not attempted to impose uni­
form testing practices on the member countries, but has instead 
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adapted its programs in each country in accJrdance with the decisionsof the local committees: in this way it has provided a maximum ofbenefits with a minimum of control. And such flexibility may generallybe essential for the long-term viability of a regional organization. 

Recruitment of Staff 

Regional organizations are generally in a highly favorableposition with respect to the recruitment of staff: they can draw froma large pool of potential candidates and typically offer conditions ofservice more generous than those in the member countries.has been the experience This
also of the West African Examinations Coun­cil, which has consistently been able to attract outstanding staff. Inthis respect, the regional model is probably superior to all of the


others.
 

Research Cpportunities 

The basic conflict between the needs for research and the de­mands of ongoing operations that was described above in the context
of tile national center applies equally to regional organizations.
even For,though the larger size of a regional institution does give it greaterflexibility in the assignment of staff, the proportionately increaseddemands cf its far-flung testing services may similarly constrainthe amount of time that can be devoted to innovative research. 

Thus, the establishment within the council of an Office for TestDevelopment and Research that would be freed of all operational
sponsibilities was re­probably helpful: but, to date, the activities of this
office have in fact had to emphasize the "development" much more
than the "research." The routine maintenance of the council's ob­jective achievement tests alone requires the preparation and analysis
of 2,500 
new test items per year, and this figure will continue to climb
as more of the traditional essay tests are converted to objectiveversions. If research is to receive continuing emphasis-and this,of course, is a policy decision-special provisions may have to bemade in the regional just as in the national center. 

Practical Applications 

That a regional organization provide a wide variety of testingcan 
services to its member countrie,; has been clearly shown in the recenthistory of the West African Examinations Council. The many servicesinitially available only in Nigeria are now being extended also to theother countries, and the regional model appears to be entirely as 
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effective a vehicle for meeting the full range of testing needs as a 
separate naticaal center. 

Certain aspects of the West Africa experience, moreover,gest that sug­a regional framework mav even accelerate the growth oftesting services in the countries it serves. The council's initial planhad been to defer the introduction of aptitude measures until it hadaccomplished its highest priority task of taking overfication tests that were all of the certi­still being set and marked in the United King­dom-a demanding and long-term effort that haseven today. But not been completedas Nigeria's rapid development increased the de­mand for aptitude tests, and as this demandNigerian Aptitude Testing Unit, 
led to the creation of the

and as this unit began to serve anever larger clientele in the council's largest member country, it hadto revise its initial position. Organizationally, it could not ignorethe growth of a second testing establishment that in certain fields,notably secondary school admission testing, was being asked to takeover services 
it could 

that the council formerly had provided. But legally
not fully integrate such apparently competitive operations
under its regional charter without extending the services available
in I igeria to also the other countries. 
 And in this indirect manner,aptitude testing was introduced in these countries well in advance of
the o:'iginal plan. 

'fle specifics of this experience are probably not generalizableto other organizations ir. other countries. But the implicit propositionthat a regional center must be responsive to the needs of all membercountries, and that a need stressed in one will result in the availabilityof new services in also the others may well be applicablenational to all multi­service organizations. If so, the regional model could be anespecially potent approach to rapid testing reform. 

Evaluation 

The main advantages of the independent regional organization,
therefore, appear to be the following: 

I. It can make possible the development of professional testingservices in countries that have not the resources to establish sepa­
rate national centers. 

2. Even in larger countries it may offer additional benefitswith respect to the expansion of test applications and the recruitment
of capable staff. 
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are the following:The main limitations 	of this approach 

1. 1 ne establishment of a regional center is likely to entail a 

lengthy delay while the necessary arrangements and negotiations are 

being completed. 

or
locati'ns the realities 	of geographic, linguistic,

2. 	 In many 
a regional testing service entirely un­

political factors may make 


realistic.
 

an interim local 
On balance, the two-stage process of beginning with 


arrangement and then transitioning to an independent national or
 

may be the generally most productive model for in­
regional center 

stitution-building.
 

FINANCIAL SUPPORT 

a function
Patterns of financial support will, of course, vary as 

But the three basic 
of the basic model of organization that is adopted. 


of funds for all models are government grants, center earn­
sources 

Each will be discussed briefly from 
ings, and external assistance. 


the point of view of the perhaps generalizable i.deas that were de­

veloped at tie various project locations.
 

Government Grants 

can take many forms.
The mechanics of government subsidy 

larger parernt or-
At the simplest level, when the center is part of a 


can simply add the center staff to its rolls as
 
ganization, the latter 
regular employees and authorize the center director to charge other 

(in accordance with established requisi­
expenditures to its accounts 

tioning and accounting procedures). This was essentially the approach 
A somewhat more 

used in fianneing the 	Liberia Testing Center. 
same model is to finance a portion of the 

complex pattern within the 

costs in this manner and to provide the remainder by drawing on the 

may be available in a separate government account 
special funds that 

This was done in 
for the support of externally assisted programs. 

largely autonomous center 
both Brazil and Thailand. To subsidize a 


fixed sum per annum, as in the case
 
the government can provide a 

or it can contribute a 	variable 
of the Nigerian Aptitude Testing Unit; 

and sub­proposed budget the center prepares
sum on the basis of a 

being done in Korea. 	 Or the government can 
mits for review, as is 
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agree to pay the amount of the deficit the center incurs, as the mem­
ber countries of the West African Examinations Council do to meet 
the costs of the national programs. To finance the non-national over­
head costs of the regional superstructure, these countries also con­
tribute an additional sum, on the basis of a fixed formula of percentage 
allocations, geared to the relative size of each member country. 

Each of these patterns is viable so long as the income and ex­
penditures )f the testing center are maintained as a separate account­
if not physically, at least on paper. The availability of cost-analysis 
data is essential to the effective management of a testing center, es­
pecially during its developmental phases, when a large number of 
specific implementation decisions will have to be made or recon­
sidered. Whenever the expenditures of the testing center were ir­
retrievably merged with other expenses, problems of analysis and
 
planning were subsequently encountered. 

A second important requirement is that the testing center be 
able to accumulate a surplus and carry this forward as surplus to the 
following year. In the early phases, when the center is likely to be 
operating at a bare subsistence level, even a modest surplus can serve 
as a useful contingency fund: in the later phases, continued accrual 
should permit periodic investments that could not be undertaken within 
the regular budget. 

Center Earnings 

The major category of earned income of a testing certer, of 
course, consists of the fees that are assessed for the services being 
provided. Usually, there are three types of fees to be considered. 

First are the fees charged for certification examinations. In 
most countries, these are paid by the candidates themselves; in some 
locations, such as West Africa, they are fairly substantial. But when 
tests must be provided for a large number of courses, includiig those 
that only two or three candidates may actually take, and wh,- the 
papers consist mainly of essay questions, even high ftes will typically, 
rot pay for the attendant expenses. Policy decisions have to be made 
about the appropriate partitioning of these costs between the candidate 
fees and the government grant, and about the desirability of reducing 
costs by restricting the courses offered or introducing more eco­
nomical testing procedures. Such decisions are generally made by 
the government at the highest levels. 
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A second major category cf fees includes those assessed for 
the entrance examinations to government-operated schools and train­
ing centers. These programs can generally be operated at a profit 
with a low per capita fee, which may be paid by the government (as 
part of its grant or as an additional assessment), by the candidate 
directly, or, as in the case of the Nigerian Aptitude Testing Unit, by 
the individual institutions, which themselves charged a fee to each 
candidate for admission. In the Nigerian operation, the computation 
of the fee assessed by the center for such government-related pro­
grams took into account the share of the overhead costs that had in 
effect been prepaid by the sustaining government contribution. 

The third major category consists of fees charged for testing 
services to institutions that do not provide other financial support to 
the center. such as selection programs for private employers. Here 
it is reasonable to assess fees that will meet the total costs of the 
program, and also contri!iute to the surplus fund of the center. The 
Nigeria schedule of fees for such applications consisted of a modest 
per capita fee (appro¢ximately U.S.S3.00). an extra "set-up" charge 
for testing small groups, and any related travel expensL_. 

Income from services other than testing may also be available 
as the center expands its capabilities and resources. Contract re­
search, especially if it is directly relevant to the center's program, 
is the major possibility that should be explored, as the Korean Insti­
tute is currently doing. Once the center acquires high-speed data 
processing equipment and the related programming skills, there 
should be many other opportunities for services or consultation to 
improve the center's financial position. 

In addition to such cash earnings, a testing center can sometimes 
obtain also direct personnel and logistic support that will similarly 
help tc meet its operating expenses. The utility of arranging for pro­
fessional staff on "secondment" from other agencies has already been 
noted. An expanded opportunity of this type was found to be available 
in Brazil, where candidates for degrees in psychology have to sub­
mit evidence of practical experience as a prerequisite to graduation, 
and therefore are eager to work without pay to accumulate the re­
quired number of hours. In Korea an agency that could not transfer 
funds to the center to pa ',r testing agreed instead to do the center's 
printing in exchange for tn- services provided: in Nigeria, visual aids 
were constructed on a similar barter arrangement. Opportunities of 
these kinds are no doubt available in most developing countries. 

http:U.S.S3.00


240 ABILITY TESTING IN DEVELOPING COUNTRIES 

A final and perhaps obvious point is that all funds not immediately 
required for operating expenses should be invested. Short-term de­
posit plans are offered by many banks, and interest rates in the de­
veloping countries tend to be highly attractive. 

External Assistance 

The requirements for external assistance also can be met in a 
number of ways from a variety of sources. In West Africa the Agency 
for International Development is currently providing resident testing 
specialists and certain commodity support; the Ford Foundation is 
funding the staff training prcgrans; and the British Council is supply­
ing a subject matter specialist to assist with the development of a 
new examination. In Brazil the two major projects of the testing center 
are being supported by AID and the Ford Foundation, as earlier noted. 
In Korea the Asia Foundation and the Fulbright Commission provided 
partial funding for a specific research undertaking to supplement the 
AID contribution of overall institutional support. To the extent that 
external assistance is needed, all sources available to the country 
should be explored. 

In the early developmental stages, the most appropriate external 
contributions are technical advisers, training grants, and assistance 
with capital investments. Later, these inputs can perhaps more ap­
propriately take the form of support for selected projects, granted 
on the basis of specific proposals prepared by the center. Such ar­
rangements can be mutually attractive if they meet the external or­
ganization's own research needs, such as a project to evaluate the 
effectiveness of Peace Corps teachers, for example. 

INTERNAL ORGANIZATION 

The basic decision to be made about the internal structure of 

a testing center is whether to organize along programmatic or func­
tional lines. In the programmatic model, the primary subdivisions of 
the organization are responsible for the different types of testing 
services being offered, and each of these divisions manages all as­
pects of the programs it has been assigned. In the functional model, 
tile primary subdivisions are responsible for the different types of 
activities that comprise the testing process-development, test ad­
ministration, and analysis of results-and each division performs these 
functions for all of the programs that comprise the center's overall 
testing operations. Hybrid patterns that combine features of both 
models also can be constructed. 
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For a small testing center, or a potentially large center just 
beginning its operations, the programmatic pattern of organization 
appears to be the better. When there is a limited staff, assigning one 
professional full responsibility for a program-to supervise the de­
velopment of the tests, the field tryouts, the printing, the reporting 
of the results, and all other details-is more efficient than attempts 
to divide these responsibilities among a number of specialized units. 
The controls and the coordination mechanisms necessary to imple­
ment a functional model cannot yet be provided, and a simple organ­
izational structure is the indicated approach. Figure 27 shows the 
organization of the Nigerian Aptitude resting Unit when it first was 
established; a highly similar structure also was used by the Liberia 
Testing Center. 

Certain of the basic service functions, of course, should be 
centralized even within this programmatic approach. Thus, the divi­
sions of the Nigerian Aptitude Testing Unit did not have internal test 
scoring capabilities, but shared a cenfral test scoring section that 
reported to the director. It was the responsibility of each division 
head, however, to insure that the scoring of his tests was completed 
on schedule, even if he had to employ temporary clerical help to sup­
plement the central service section. And this pattern of unitary re­
sponsibility seemed to work well. 

The programmatic approach is also the one better suited to a 
multipurpose research organization, such as the Korean Institute for 

FIGURE 27 

Initial Organization of the Nigerian Aptitude 'resting Unit 

LIDirector


Administrative 
Officer 

I- - I 
Head, Head, Head, 

Commercial and Secondary School University and Teacher 
Industrial Testing Testing Training Testing 



242 ABILITY TESTING IN DEVELOPING COUNTRIES 

Research in the Behavioral Sciences, that plans to engage in activities 
other than testing. Here, the Test Development and Research De­
partment is one of four coordinate substantive divisions, defined by 
program orientation, and then is split itself-again programmatically­
into sections devoted to different types of test applications. 

For a large testing establishment, such as the West African 
Examinations Council, either approach can be used. Before its merger 
with the Nigerian Aptitude Testing Unit, the Council was organized 
along programmatic lines, with a designated staff member in charge 
of each program in each member country. Then, as part of the merger 
arrangement, a functional approach was adopted. The administration 
of the programs remained the responsibility of the existing structure, 
the development of tests for these programs became the responsibility 
of the new Test Development and Research Office, and the statistical 
analysis functions became a joint responsibility, since these have 
both administrative and technical components. The partial organization 
chart in Figure 28 shows the essential features of this arrangement. 

The main advantages of this model are that it liberates the tech­

nical staff from many of the routine management responsibilities, 
which should spur a more active program of development and research, 
and that it provides career opportunities for the talented professional 
and the talented administrator that are equally attractive. Its main 
disadvantages are that the administration of the testing programs does 
not receive the clnse professional supervision inherent in the program­

matic model, and that the technical requirements of standardized testing 
may therefore not be equally well met. To date, the Test Develop­
ment and Research Office has in fact retained operational responsibility 
for the administration of the more demanding aptitude tests, which, 
it is felt, cannot yet be converted to the functional pattern of imple­

mentation. 

For a developing testing facility, therefore, the programmatic 
model is likely to be the generally more effective structure, though 
it may be less efficient. Applications of the functional approach should 
be limited, at least initially, to the management of certification tests 
and other programs that require less direct professional supervision. 

OPERATING PROCEDURES 

Another important requirement for the effective management 

of a testing center is to prepare explicit rules and procedures for 
every aspect of the center's regular operations. These should span 
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FIGURE 28 

Partial Organization Chart of the West African 
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the full range from policy issues to mechanical routines, and should 
be published in the form of a manual distributed to all staff members. 
Though the content will be revised and expanded as a function of ex­
perience, at least a preliminary draft should be developed as part of 
the preoperational preparations. 

A discussion of the many hundreds of specific issues that might 
be encompassed in such a manual is beyond the scope of this handbook, 
but the range of topics to be considered can be suggested. The follow­
ing is a sample of the topics treated in the manuals prepared at a 
number of project locations: 
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1. Personnel. Appointment procedures: position .escriptions; 
salary structure: performance reviews; promotion and transfer; cate­
gories of leave, employee benefits: disciplinary actions; separation 
or termination: travel; payroll procedures; personnel records: etc. 

2. Finances. Resporsibility accountability; records, files, azud 
reports: schedule of testing fees, billing procedures; disbursement 
categories and procedures; amortization procedures; audits; etc. 

3. Supplies and equipment. Inventory; ordering procedures; 
storage; maintenance; library lending procedures; accountability; etc. 

4. Security. Building; files, safes, vault; printing procedures; 
storage procedures; destruction procedures: shipping procedures; 
inspection of tests by outsiders: etc. 

5. Filing. Correspondence: administrative records; tests; 
forms: length of retention: disposal procedures: access: etc. 

6. Testing sessions. Regular, extra, and make-up sessions; 
reo, bcs for testing: staff assignments: advance preparations: check­
list uf materials needed for each type of test series; material check­
out and return procedures: care of forms and equipment: verification 
of examinee identity: use of examiner's manual: proctoring require­
ments and procedures: flow-chart of process from request to scoring; 
etc. 

7. Scoring and data processing. Preparation, use, and storage 
of hand-scoring keys: preparation, us ai.A storage of machine-scoring 
keys;, scoring procedures; check-scoring and quality control; scoring 
formulas; norms; coding the data; standard statistical routines; sam­
ple forms: updating item banks, examinee file, norm tabulations, flow­
chart of process from receipt of papers to storage: etc. 

8. Reporting results. Client relationships: report forms; stan­
dard scores: release of scores to others; validity reports: staff publi­
cations; regular center reports: etc. 

Provisions for regularly updating the manuals should also be 
made. An extremely useful procedure in this regard is to maintain 
an error file of breakdowns in center operations, and to use these as 
a means of identifying needs for revision. A pragmatic trial-and­
error approach may be as productive in establishing effective routines 
as it was in the development of the I-D testing procedures. 
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