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PREFACE

This handbook is based on an eight-year program of research
and develcpment supported by the Agency for International Develop-
ment, and carried out by the American Institutes for Kesearch, The
opinions expressed as a result of the study are not necessarily those
of the .igency for Internationai Develupment, however. T.e objectives
were, first, to devise techniques of aptitude testing that could be applied
in cultures in which standard abiliiy tests are not fully effective; and,
then, to ascist 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 that 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 heen developed in accordance with
these principles for purposes of experimental evaluation, and evalu-
ative data that showed these tests to be rea<onably effective. The
development of appropriate testing devices appeared to be an entirely
feasible proposition.

Phase II 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 feasibility 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 Aptitude 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
operatioral 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



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 develupnient of the program, under
the supervision of a Nigerian professional staff and with entirely local
financing. In July, 1964, the Nigerian Aptitude Testing Unit began
operations as an affiliate of the West African Examinations Council;
and in January, 1966, it became an integral part of that orgauization
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 weli 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 alsv 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 in 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 model countries. The objectives
were, first, to develop a testing program in each of these countries
that would have inimediate 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 developiv countries—i.e,, the
present volume- was alsc to be prepared,

Chronologically, then, this handbook is a product of Phase 1V,
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 model coun-
tries, the effort was shifted to practical applications and institution-
building and further methodological innovation was not attempted,
The developmental research necessary for the Brazii, 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 adaptatiion
problems that had been encountered in the African setting, In Africa,
the tests had (o be given in the second language of the examinees, and
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much more of the research had to be corried 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 reiniroduced for greater efficiency in such locations.
Preliminary studies of this pussibility were included in tne Phase 1V
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 louk tor something better. And we have therefore felt
constrained to temper 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 {irst concerned the audience to which the content
should be addressed. The national development planner, the technical
assist nce official, the educator or the employer, the seninr testing
specialist, the recent graduate of advanced measurement courses—al!
of whom play an important role in ithe 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 iinds 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 addressiug 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 varjes throughout the volume,
and the following brief overview may be helpful:

Chapters 1 and 3 are concerned with the conditions under which
test adaptation should or should not be considered, from a measure-
ment point of view, The former is addressed to the generalist who
has to approve cr finance testing rescarch, the latter to the specialist
responsible for its implementation, We suggest that the generalist
read Chapter 1 and skip Chapter 3, and that the specialist read both
chapters,

Chapters 2 and 8 are concerned with the desirability of investing
in testing reforr, fromn a cost-effectiveness point of view, Both are
writter mainly for the administrator or financier, but should be of
interest also to specialists responsible for the design of a testing
program (Chapter 2) or the development of a testing center (Chapter 8),

Ctapters 4 and 5 summarize the methodology of test adaptation
developed as the main outcome of the research; Chepter 6 illustrates
the application of thesc principles and techniques te nineteen aptitude
tests, The major developmental studies carried oui in Africa and the
generalizabiiity studies carried out in Bra.il, Korex, and Thailand
are also described as part of the discussion, The intended audience
is the practicing test constructor,

Chapters 7 and 9 are addressed tc the administrators and
specialists responsible for the final step or {ranslating the comrleted
test instruments into operational testing programs, = Chapter 7 is con-
cerned with the technical aspects of validating and combining tesis,
and is by far the most esoteric chapter with respect to measurement
theory 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 compre-
hensive overview of the technical and organizational issues to be
resolved in programs of testing reform in a developing country, and
as a reference manual to be consulted selectively at various stages
of implementation, At the stage of reviewing a specific testing pro-
posal, Chapters 1, 2, §, and 9 should provide the most pertinent
information; in the construction of the actual test instruments, Chapters
2 through 6 should ke 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 pot 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 apprepriate 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 descrihed in the technically oriented
chapters, huwever, This was considered necessary whenaver we used
a technique that we iudge superior but that is not the one most typically
used by other practitioners in the field of testing; o1 when a certain
technique is described only in sources that are 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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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 guestions that arises when
a new test development project is being considered. Even more
fundamental is whether the testing that is to be done actually calis
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 handbock 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
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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 practically- all

of the classic testing procedures 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 would sit for the one test of
this seri=s that took account of the peculiarities of his own native
tongue. Though the test development costs would be high, exte:nal
assistance almost certainly could be obtained; and he moved that such
assistance be sought,

Most of the other memkers objected. The purpuse of an English
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 *>
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 was simply a way of adapting U.K. testing
practices to local conditions.

The debate lasted until adjournment, with neither side budging
from its original position.
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The second example is more complex, in that there was not just
one but a wide range of possible mndifications 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 companv's operations. He asked one of the American professors
teaching at the local vniversity for kelp; and the professor obliged by
recommending fourteen students whom he considered exceptionally
well-suited for these positions., Each of the students came in for an
interview; each was given the firm's standard selection test; each
failed the test; and each was rejectad.

In the postmortem discussions, the professor took strong excep-
tion to the selection procedure, and pointed out three specific short-
comings in the approach that had heen used. The first was that certain
parts of the company's test included problems of a type unk:own in
the local setting and therefore not suitable for local use; these should
have been dropped. The second was that in the rest of the problems,
not even the most obvious of cultural adaptations had been attempted.
The nathematical exercises involving dollais and cents, for example,
clearly should have been cnanged to the local currency that his students
used. And the third was that evaluating the applicants' scores on the
basis of American norms (which had indeed been the procedure) was
completely absurd. Given the huge differences in the backgrounds of
American and loza] examinees, no single standard could possibly
serve as a meaningful yardstick tor both scts of scores.

The branch manager disagreed. The job to be performed in
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
lacations, 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 <o the students were not employed, and the company con-
tinued testing. The number of people affectad 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.



6 ABILITY TESTING IN DEVELOPING COUNTRIES

The admission of foreign students to American universities is another,
perhaps more familiar illustration. 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 coasider 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 neecea?
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 are 1) the test
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 test for a specified purpose, he obviously
does not pick the test prohiems at random, but trie. to select those
that he thinks will be particularly effective. He constructs the test
exercises 50 that they will have a certain iogical relationship to the
real-life skill that the test is 10 measure. And this logical relationship
is called the test rationale.

if he wants to select trainees for a carpentry course, for example,
he Legins by analyzing the job of a carpenter to find out which types
o1 skills might make certain individuals more proficient than others.
He might conclude that certain skilled muscle movements are espe-
cially important; so, he wouid design « test that duplicairs these
movements as closely as possible, and he would measure individual
differences in this skill as one pait of the selection procedure. The
relationship between the muscle movements programme.’ into the
test and the muscle movements involved in the job wou': constitute
ihe underlying test rationale.

lf 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 becavse 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—lt 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 AID/AIR findings are reasonably conclusive.

Most of the standard test rationales are equally valid in a developing

untry. Each of the I-D tests is based on a standard test ratioaale,
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 wass known
to predict success in curricuium 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 acvordance 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 wouid 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 Wth"‘
were used mainly because they were easy to administer to naive
examinees. And this is perhaps the main reason that this substantiai
effort had so few tangible results, Beginning with excellent rationaies
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 assizned to a project that
would 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 local
differences that may wve found by repeating these studies will probably
not justify the time and effort required.* The standard findings
should be applied, at leus! for the first set of trial testing procedures.

Exceptions to the universal applicability of the established test
rationales occur rarely, But the errors that can result from the use
of an inappropriaic raticnale 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- 2ment in earlier school courses as a predictor
of performance in more advanced courses is one case in point. In the
educational systems of most developing countries, the most crucial
selection deci=ions are made at the transition from primary to
secondarv 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 ot the results of American testing experiences, one
finds that predictors of scholastic success better than achievement
tests have notf yet been discovered. For most applications, the use
of achievement measures is one of the indicated selection procedures.
But a second look will show also thai this experience has been based
largely on the testing of high school students for college admission,
since selection for secondary schools is not important in the American
system. And co, before investing in these types of tests, it is neces-
sary to ask whether 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 rationale 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 to
communicate in English), but do have to be checked for certain jobs
in 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 approxiinately the same;

2. if the differences in the applicants' relative achievement,
given these equivalent experiences, were the result of certain differen-
ces in their individual abilities and characteristics;

and

3. if the advanced courses for which they are applying will
require the sar.e abilities and characteristics;

then the applicants should continue to achieve at difierent levels, just
as before. Having through these assumptions eslabiished a link between
their past performance and their future potential, b2 can logically
select the highest achievers for admission to the advanced courses.

The second and third assumptions are as reasonable in a develop-
ing country as in the United States. Bul the first assumption is not.
For as neterogencous as the American high schools are in the quality
of their instruction—and this has, in fact, been the major concern in
U.S. admission procedures—the primary schools of the developing
countries are much more heterogeneous still. In many countries,
the use of achievement tests can be expected to seleat not the students
with the highest potential, but those who happened to atlend the better
primary schools. Many of the country’s most talented youngsters
may well be denied admission if this "standard" procedure is the one
adopted.

Similar anomalies can be found in a number of other traditional
rationales when applied in different cultures. 1t can easily be deduced,
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
reasoning tests will probably not measure “intelligence" in settings
in which this skill is not practiced in preschool days; and that cross-
cultural comparisons of mental ability simply cannot be made.l
Checking the applicability of the test rationale to local conditions is
always worthwhile.

Yet, even when such anomalies are discovered, the principle
of beginning with models of excellence should continue to be applied.
If one of the established {est 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-
formance al the secondary school level, one should consider the alter-
native approaches that have proved useful, to see if any of these are
better suited to local conditions. In this particular instance, he will
in fact find two suitable rationales that, used in tandem, provide a
highly effective selcetion proceuure.

The first is the rationale for screening tests, which are designed
{o eliminate unfit appticants rather than to identify those who are
especially able. Herc, the test constructor reasons that—

1. if students in a given curriculum must have acquired certain
basic knowledge and skills in order to keep up with the instruction,

and

2. if there will be little or no opportunity for remedial learning
by students who du not possess these skills when they first enter the
course,

then applicants who do not have the necessary background rhu.ld be
rejected. No matter how high their native potential may be, they will
fail as a result of their poor preparation.

This rationale clearly can be applied for secondary school
sclection in any deveioping country. If the specific items of knowledge
and skill that the secondary school course requires can be identified,
and if a test that measures these items can be constructed, applicants
who have not mastcred them to a sufficient degree can and shall be
rejecled. Such a screening test will turn out, it is true, to be a test
of achievement; but it will differ from the achievement tests found
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-
ments of the secondary school courses, which will narrow considerably
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
admitted but to screen out the bottom 30 or 40 percent to whom
admission must be denied. These two differences make this type of
achievement test suitable, whereas the standard predictive version
was not.

After the applicants have been screened with this type of test,
it is nccessary 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 appropriale 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 in part
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 siable proficiency ievel, '

then *"iis 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 uble to perform related
tasks betler 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 thal this cun usvally be done; and that
the above two-stage selection procedure has already been tried in at
least one developing couniry 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 he 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 eifectiveness relative to other approaches; and

3. An analysis of the suitability of the assumptions made in
this rationale in 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 wio 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 forrier.
The jobs are largely the same, do encompass the same kinds of skill,
and do call for the same types 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 opposite 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 ecach of two different locations can
(and sometimes does) result in two quite different sets of test questions.
And, it is important to note, hoth sets can be equally effective in the
respective settings for which they were develaped,

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 2
variety of selection purposes and which consists of accurately judging
the dimensions or measurements of something by sight., He found
that the Kpelle scored far below American norms on all of the standard
problems of estimation that are normally used in the American culture.
But, when given a locally appropriate problem—estimating how many
cups of rice there are in 2 bowl—illiterate Kpelle were ten times as
accurate as a comparison sample of U.S, adulls.

If a certain job requires this type of abilily, therefore, one
might find that he 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 apphcants with a test basea on the volume of rice in
a bowl. In both instances, the test rationale would be based on the
identical assumption—that the estimation task bosed by the test is
similar to the estimation tasks involved in the 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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preceding discussion. In accordance with the three assumptions of
this rationale, an appropriate test problem is one 1) that duplicates
operations important to the course or job for which the applicants
are heing selected, 2) that the applicants are already able to perform
at the time they are tested, 3) that the apwlicants have practiced
sufficiently to have reached stable proficiency levels, and 4) that
results in individual applicant scores that are sufficiently different
to permit selection. Clearly, the tasks that best meet these specifica-
tions for groups with totally different backgrounds are unlikely to be
the same; and clearly the tasks appropriate to Group A cannot be
considered 1o be intrinsically "inferior" or of a "lesser standard"
than those appropriate to Group B. Adaptation of the test content
need not at all reduce the aceuracy of gelection that has traditionally
been associated with a given test rationale,

Whether a given task actuaily meets the above specifications—
whether estimating bowls ol rice is in fact an effective predictor—is
an empirieal guestion. Until the test is actually tried, it is seldom
wise to prejudge the results. In the estimation example, it may be that
estimating velu ae is tou different from the kinds of estimation in-
volved in the actual job to meet the first of the requirements fer an
effective predictor. Or it may be that the fourth requirement would
not be met hecause this skili is s0 highly practiced in the Kpelle culture
that all applicants would earn the sama score. In the absence of actual
tryout data, there is no way of telling. But it does follow that rice
problems or any other novel exercises should not be dismissed out
of hand—so long as the rationale is sound—just because they do not
conform to the "standard" exercises used in the American culture.
And that is the first crucial point to be made about specific test
adaptations.

The secand point is an important corollary or qualification.
Before embarking on an adaplation project, one should be quite sure
that the backgrounds of the local applicants really are sufficiently.
different to require different test items, The backgrounds of Kpelle
applicants apparently are, al least when estimation exercises are to
be used. But, until this was shown, it could not be taken for granted.

The AID/AIR findings suggest that primary school students
usually do require tests substantially different from the traditional
versions. DBut at progressively higher educational levels, the differ-
ences are progressively smaller; at the universily level, some (but
not all) standard tests can safely be used without modification. Unmess
the need for adaptation is self-evident, the administrator should ask
for data showing that the standard versions cannot be applied. He
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should understand, in accordance with the above principle, that adapta-
tion will not necessarily degrade a test, and, in accordance with this
corollary, that it will not necessarily improve a test, either,

The third point concerns the amount of background research
that must be done to pinpoint the kinds of adaptations required. It is
clear on the one hand that some research or experimentation is alimost
always essential. Without some studies of the type that Cole carried
out in the Kpelle example, an effective estimation test probably could
not be construcied. But it is also true that background research is one
of the niost costly steps in test construction, and the one that results
in the longest delays before a test ready for use finally is completed.
From the administrator's point of view, doing too much research is
in many ways even raore debilitating than not doing enough.

The two general guidelines for tackground research thac were
adopted for purposes of the AID/AIR project proved serviceable, and
are recommended for other applied test development programs, The
first was to do only such preliminary research as would produce
specifie content material for the test exercises that were to be writter.,
The underlying dynamics of human behavior, however fascinating,
would not be explored. The second was that as soon as there were
sufficient test exercises to match the level of accuracy that similar
tests 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 was tn design a scholastic
aptitude test based on a skill of "'verbal reasoning" or ""concept forma-
tion." Each item was to contain an underlying cozcept or relationship
that the examinee would have to discover, much as ho has to be able
to see relationships in the materials he studies in schaol, Thus, in
an item such as

coconut ard climb
cassava and __?
() eat
() cook
() dig
() earth

the concept of how one goes about getting this ohject would be the
relationship to be discovered,
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There were two major technical problems in writing suitanle
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 azhievement tests as predictors,

With respeet 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 ithe Nigerian culture would have been interesting,
but was not necessary to the design of the test. Simply writing down
concepts that came to mind as potentially appropriate, and then trying
them oul was far more expedient; 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 invest 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
theries 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 fregnently 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 « few hundred words far
outstripped ail the others, the study was stopped. The specific informa-
tion that was nceded 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 establish 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 voce sulary 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, it
was decided not to repeat ever, this fragmentary research Procedure,
for in Thailand the second-language problem does not exist,* An
appropriate verbal analogy test in thig country can and should be
written in Thai, Accordingly, the Thai version was developed by trial
and error, with no background research whatsoever,

Despite all oi these apparent shortcomings, however, this
approach did produce operational tests fairly quickly; and these tests
did turn out to be highly effective predictors. And this should be the
overriding concern of the test constructor working against time to
meet urgent operaticsal needs in a developing country, For, although
basic research surely is vitally important, it is more appropriately
carried out in contexts other than that of an applied test development
effort.

The spatial and perceptual tests described in later chapters
will afford additional illustrations, For the developmental procedure
used for these types of tests might well be described as trouble-
shooting rather than as research. Each experimental study was ad-
dressed specifically and wholly to the perceptual difficulties that the
examinees were having in coping with the particular set of test exer-
cises then being adapted, In addition, cach was address.ed solely to
a practical solution of these difficulties, not to an explication of the
prineiples or dynamics involved.

This ultrapragmatic approach is understandably distasteful to
most properly 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 the job to be done. Differentiating the necessary
from the "instructive” is a third important consideration in Planning
the developmental procedure.

*In theory, the native languages of the Nigerian students could
also have been used for this type of test. But because there are
several hundred distinct languages in Nigeria, this was an impractical
approach, English is the official language and the lingua franca
throughout the country,
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A fourth and final point is that eff.ctively adapted 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 likely to be.

This difference between ability and readinuss 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 develuped 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 surroundings,

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 eareers. 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 obviously would not do.

Finding and validating an adequate number of suilable test items
took nearly a vear.4 But the resulling test was highly 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 trainces 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 trainces. For while an African
who can answer a test question abnut 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 consideratle 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 tzst paper
will have similar difficulties when he encouniers 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 equivaient ability and potential. Selecting
him with a test appropriate to his background and then subjecting him
to an imported curriculum geared tc 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.

Ir. 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 claborate background research is seidom
aecessary to produce effective tests and should not be programmed
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when there is an immediate need fo. operational testing procedures.
And the fourth was that training zilures can as easily result from
deficiencies in the course as deiictencies in testing, and that a project
which wouid cure only the ille of the tests may therefore not yield

the improvements desired.

THE TESTING MECHANICS

In the early planning of the AID/AIR research, an important
decision was made ahout the mechanics of the tests to be developed.
The objective would be to develop tests that could be administered to
large grovps of applicants by people with little or no background in
testing; that cost no more than a few pennies 2ach; and that were
suited to rapid scoring by hand or machine. Tests that would iave
to be administered individually, that would use apparatus, or that
would require professional testers were rejected as too costly for
use in most developing countries.

This decision led to the intensive studies of the mechanics of
testing that dominated th: early months of the research. For it was
soon found that taking a test is a highly skiiled procedure that an
examinee unaccustomed to objective testing cannot possibly master
on the basis of the instructions typically provided. However adequate
the standard test forms might be for the test-wise American or
European youngster, they posed an impossible challenge for examinees
who had not had this highly specialized training. Not infrequently, the
skilled operations that the examinees had to learn to comply with the
mechanics of the test exceeded in number and difficulty the operations
involved in the specific skill the test was to measure.

Accerdingly, it was necessary to change the format of the test
paper, the manner in which instructions are given, the protocol for
demonstration and practice sessions, the procedures for enforcing
time limits, and other special conventions; nearly all aspects of modern
test practice had to be reengineered. The exact nature of these
changes will be described in Chapters 4 and 5, and the:-efore need
not be elaborated further in this discussion. For the prescnt purpose,
it suffices to note vhat all this had to be done, at least at the primary
school level, and that when done, ihe resulting tests did meet the crite-
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 hefore extensive adaptation siudies 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 in
Presenting it are not themselves the source of the difficulties that
may be noted when il 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 sharper
guide to the need for content revisions. Even when the examinees
are reasonably sophisticated, the administrator should require such
editing of the niechanics as a prerequisite to centent evaluation.

A second implication is that proposals for the development of
apparatus tests or individuaily adminisiered procedures should gener-
ally be rejected. Except for a few high-risk applications (such as the
selection of airline pilots or the certification of bhysicians, for exam-
ple), the cumbersomeness and expense of such tests shouid be avoided.
It is almost always possible to devise a mass-administered test of
the 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 consicting 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 proficiency tests for different
parts of a country, therefore, is not a methodological test adaptation.
What it would ia fact do would he to estabiish a different teachiryg
objective for each different geographic location, Asking the educational
system to define and teach z set of different "Englishes" throughout
the country can hardly be considered an effective solution to the
problem of intecstudent 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 apprupriate for these different language groups,
and therehy enable them all to attain the established teaching objective.
A proposal for changing either the test or the objective on the grounds
of background differences alcne should be rejected.

Yet, it shouvld alzo be noted that under somewhat different cir-
cumstances the objections to the traditional test that were raised in
this example would be well founded. Were this same test being used
as an abilily test to select students for advanced education, the differ-
ences in their respectlive 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 ir the earlier discussion
of secondary schocl 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 the intent is to use these
assessments 1o infer something about tire respective abilities of the
higher and lewer achievers, and to generalize this to their future
learning potential, their backgrounds somehow musi ve equated,
Neither view is always right or always wrong, as is usually the case
when exlreme 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 posiiions, 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' annmalies as
the use of dollars and cents should not be corrected unless anda until
their inappropriateness has been demonstr:ted in empirical studies.
Cosmetic changes of this general type usually have little effect, and
mey actually be harmful when there is an underlying skill—in this
instance, working with decimals—that is more or less universail.

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 of 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 ratiz: 11¢ been effective in meeting similar needs
in other locations? Are there alternative rationales that have been
found to be even better?

3. Are the specific assumptions that are inherent in this rationale
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 raditional
items are attributabie to the test content rather than to the testing
mechanics?

6. Will all of the background studies being proposed contribute
directly to the content of the new exercises to be prepared? Ave
there any nonessential aspects of this research that can be defer: ed?

7. Will the resvlting test meet the practical constraints on costs,
examiners, and logistics? Are there alternative formats that are
more eccnomical or efficient?

8. Is the curriculum for which the examinees are being selected
sufficiently attuned to local conditions to make superior selection
practices truly worthwhile?

The answers to many of these questions, it may have been noted, do
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
in the development of educational systems, for example, are seldon
attributable t~ cultural variations among the countries being compared,
But this is the term that has generally been used in the context of

test adaptation, and it will continue to be u.-ed in this very broad sense
throughout the handbook to refer to all of the special needs of the
developing countries.

NOTES

1. For a fuller discussion of these points, see P, A. Schwarz,
npPrediction Instruments for Educational Outcomes," in R. L, Thorn-
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 Xontos 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
scund from a technical point of view, the administrator next must try
to assess its priority relative to the many other projects that usually
are pending, For in most developing countries, it is impossible to
fund and staff more than a small fraction of the programs that clearly
are "sound” and that clearly are “urgent’: and the administrator has
in effect to decide which of the programs that cannot possibly wait
shall be put off still further. The relative payoff of the proposed in-
vestment is a second cruciai consideration.

Computing the benefits of a program in terms of its overall
contributions to "national development' has proved to be a most diffi-
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,] How much a test development
program would contribute relitive to, say, an expansion of the facilities
for teacher training simply cannot be redvced to numbers. Yet, the
administrator can and should be provided with as much data on the
anticipated payoffs and the projected costs as can be assembled.
Especially when the costs will be high or whea external aid will be
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. On the positive side, there are 1)
the improvements that will result in the accuracy of the decisions
that are being made on the basis of the candidates' scores, and 2)
the reductions of the present logistie difficulties of testing that will
be effected. On 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 considerced.

Improvements in the Accuracy of
Test-Based Decisions

After the new tests have been developed, the gains in accuracy
that they provide can be measured fairly precisely.* Bul when their
development is slill at the stage of a pending proposal, their eventual
accuracy obviously cannol be determined: only circumstantial evidence
can pe assembled.

Such eircumstantial evidence can be collected at three levels of
effort, in accordance with the nature of the problem and tiie 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 situalion is intolerable,
or if the proposed investnieat is modest, estimates of the exact magni-
tude of the improvement likely to be achieved may not be 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 in 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, ete,—
provides an entirely satisfactory, index of the quatity of performance.
The development 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 construeted. 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 and 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 obhserved during the course of
the study.

Accuracy of Vocational Selection Tests

It seems appropriate to begin with vocationai selection because
this is how the AID;AIR project itself pegan,

A cenior official of the International Cooperation Administration
(the 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-cliass 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 eentral program objective was not being
achieved.

The specialists he consulted attributed much of the blame to the
lack of selection methods appropriate 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 cf tests for
another culture was a highly risky proposition, and that an investment
in testing might well result in 1o tangible returns.

Stil!, the magnitude of the U.S, ir .. stment 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, l;anslntod into U.S. training dollars, would represent a handsome
return,
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Thus, in the case of the initial AD3/AIR project, it was the first
of the above approaches that was applied. The judgment of high payoff
potential was based not on an estimate of the degree to which the accu-
racy of selection would be upgrraded, but on an assessment of the value
of each increment in accuracy that might be 2chieved, 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 the magnitude of the losses is less compelling, an estimate
of the probuble 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 proecedure) affords a convenient example of both the
second and third of the above approaches.

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

The records showed that the present class of 6 trainees had
been seiected from a group of 1,350 applicants by a threec-stage selec-
tion procedure, The first had been to obtain ratings on their charac-
ter, scholastic ability, and attendance from the primary schools that
they had attended, and to eliminate all applicants 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 scemed best on paper. And the third had been
to give this further reduced group English and arithmetic tests, and
to have cach applicant interviewed by an experienced instructor as
the final admission hurdle.

Yet, despite this methodieal 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 being given one last chance before
formal action was taken.

In view of the very favorable selection ratio (22 applicants per
trainee admitied), and in light of the much better results that had
been consistently obtained in West African with similar groups, it was
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concluded that the setection procedure was indeed deficient, And it
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 objeetive ol the preliminary survey—to deter-
mine whether the situation was sufficiently promising to warrant a
feasibility study in depth—this midlevel zpproach of drawing on ex-
perience elsewhere provided an entirely adequate basis for estimating
the payoff potential. Had the focus of the survey been limited to the
Malawi Polytechnic alone, it would in fact have provided an adequate
basis for even the final decision of whether the development of new
tests for this institution should or should not be undertaken,

But because of the high cost of the professional and institutional
development that would have to be carried out in Malawi to provide the
necessary infrastructure for testing, this and the other preliminary
findings justified only a mor? intensive feasibility check. And for this
purpose, the highest of the three levels of evaluation approaches was
judged to be the appropriate procedure.

In the sccond study, the survey team administered a sct of the
I-D vocational aptitude tests to this same class of Polytechnic trainees
(at this point only 49 of the originai 60 remaincd), and compared their
scores with the grades they had been given by their class and shopwork
instructors. It was found that the test scores and grades were indeed
highly related, as measured by a standard cocfficient of correlation.

Then, this purely statistical relationship was translated into
more meaningful operational terms. First, it was assumed that the
95 trainces who had tie highest overali grades in class and shop were
generally successful and represented “good” selection deeisions, and
that the 35 lower performers (including the 11 dismissals) were not
up to par and represented selection "misses.” Then the statistical
findings obtained for the I-D aptitude tests were converted into the
numbers of sclection suczesses and misses that would probably have
occurred if these tests had been included in the selection procedure.

The results showed that if the eriginal pool of 1,350 applicants
contained a sufficient number of potentially successful trainees—and
expericnee elsewhere suggested that it almost certainly did—use of
the 1-D tests would probably have resulted in 59 "rood' selection
decisions: the cne "miss’ would probably not have been so poor a
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 achiieved by only the top
25. An additional 34 would have been "good” performers.

Selecting the top 25 as the yardstick for comparison was, of
course, an arbitrary decision, The top 20 or 30 or any other similar
number could have been used instead. The point was to report the
results to the administrator in a form such as "number of trainees
who will attain a significantly higher proficieney level,” and thereby
to enable him to assess the magnitude of the gain in terms of the
tangible improvements to be expected, This is the relatively high
degree of guantification that is always available from the third of the
above assessment approaches. It will be deseribed and iilustrated
further in Part HI of this handbook, in the review of past I-D test
applications,

Accurucy of Secondary School
Admission Procedures

Each of these three assessment approaches can be applied to
school admissions in a manner exuctly analogous to that desecribed
above for vocational selection, One can look at the high cost of {ail-
ures or at the accuracy that is being achieved here relative to thal ob-
tained at other locations, or actually compute the magnitude of the im-
provement likely to be eifected, The vocational selection examples
illustrate the standard approaches that are appropriate for all types
of test applications,

The following examples illust.;ate some of the possible variations
in the ways in which these three methods can be applied. The first is
an example of one of the many criteria other than student performance
that may Jead an administrator to decide that the 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 jts proportion of the country's
total population. This happened also to be the region that had the
pooresi qudlity of primary schools in the country, and deliberate dis-
crimination was charged. The tesls used, it was claimed, were de-
signed to deny admission to stedents from these disadvantaged pri-
mary schools so as to perpetucie the dominant position of the ethnic-
political group in power,

The affair quickly became a major political issue, debated at
parliament level. Action had to be taken.
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In this situation, a proposal that on technical grounds promised
to mitigate or resolve this problem would almost certainly have re-
ceived immediate attention, Because of the high value of each unit of
payoff, quantification of the total payoff anticipated would probably not .
have been required.

Had the same type of deficiency been uncovered by the pro-
fessional community, however, or had there not been such severe
political repeicussions, d more precise assessment would have been
necessary to justify an investment in testing. The following three
examples, based on 2 manifestation of the same problem in another
location, illustrate the successively higher levels of quantification that
can be attempted.

The principal of a government secondary school in northern
Nigeria maintained records of the scores that all of his entering students
students had earned cn the admission examination. After a period of
several years he systematically compared these scores with the
students' subsequent academic performance.

He found that during their first year of secondary schooling,
the students with the top scores ot the entrance tect did indeed
perform much better than the students who barely quaiified for
admission. But during the second year, the reiative superiority of
these high-scoring students was greatly reduced. By the fourth year,
the scores on the students’ admission lests and the indexes of their
scholastic performance had no apparent relationship whatsoever.
Students with low entrance test scores performed as well and in many
cases better than thuse who at the time of admission had scored much
higher.

He roncluded that the present admission procedure selected not
the students with the highest potential, but those with the best prepara-
tion. They started out as apparentiy superior students simply because
they had learncd more at the primary school level and therefore could
keep aheuad of those who in fact had greater ability and potentiai.

Their actual abilities did not emerge until sufficient time had <lapsed
to overcome these differences in initial preparation. And he reasoned
that if tne students' actual abilities are net ' ing measured as the
criterion for sccondary school adnissiol oh of the talent nvailable
in northern Nigeria is no doubt being wasit

This analysis is entirely consistent wit. narlier discussion
of the rationale for using achievement tests as ‘ctors, and is
persuagive from a technical point of view. But. » decision the
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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 Educition 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 been done, it was found tha! 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 prssible to estimate the probable
amount of loss from the students’ scores on the preceding examination,

Here, the comparisons with the findings in other countries were
far n:ore 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 of 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
have depended mainly on the magnitude of the necessary investnient.

But because scholastic aptitude tests validated for use in
Nigeria were by this time already at hand, it was feasible to proceed
to the next higher level.

Arrangenients were made to administer a set of 1-D scholastic
aptitude tests to a sample of last-year primary school students in
both advantaged and disadvantaged locations, shortly before the next
secondary school admission tests were to be given. Then, after the
administration of the admission tests had been completed, the scores
on these two types of iests were compared.

Comparative data were availabie for approximately 500 students,
On the admission tests the differences between the ad.antaged and
disadvantaged samples were as large as before. But on the aptitude
tests, the average scores of the two groups were almost exactly the
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
can be constructed. Realistic estimates of the improvenients likely
to be effected in northern Nigeria, therefore, could now be computed.

In the absence of high attrition rates or strong political pressure,
this more detailed analysis was the appropriate level of justification
for an investment in improved admission procedures.

The purpose of these and the earlier examples has been to
suggest a variety of approaches to the evaluation of qualitative payoff
potential, The important implications for the administrator are as
fellows:

1. Estimates of the improvements that are likely to be realized
from testing reform can and usually should be developed.

2. The comprehensiveness of such estimates can and should be
scaled to the magnitude of the propesed investment, using one of three
basic evaluation apgrnaches.

3. Reasonably accurate es:imates can sometimes be obtained
quite economicaliy by using the appropriate tests of the 1-D series.
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The provision of widely applicable tests for use in such advance ap-
praisals has turned out to be an important by-product of the early
African studies,

Improvements in Testing Logistics

This discussion of expected procedurual impiovements is being
treated as a iopic coordinate with the above discussion of quality gains
to emphasize theii importance. In most ~f the developing countries,
logistic difficulties are far more serious than they are in the highly
industrialized nations, and warrant proportionately more careiul atten-
tion. Not infrequently, the procedural simplifications that may result
from a test development project will be regarded as a payoff equ21 to
or greater than that provided by substantive conten’ revisions,

The approaches that may be used to evaluate this type of payoff
are similar to those already described for assessing the probable
gains in the accuracy of the decision to which the {est will be applied.
Again, the evaluation may be based on considerations of the severity
of the problem alone, or augmented by actuai measures of the improve-
ments likely to be effected.,

The most straightforward situation is one in which logistic
changes 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 school 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 proce-
dure. 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 tima 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 reconimended.

Further quantification in this context clearly should rot, and in
fact could not, have been attempted. If the situation was indeed im--
possible, change could not he 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 studies
should be undertaken. This happens most often on issues that have
more of an emotional than a factual basis, such as the relative merit
of composition exercises and objective testz,4 If a large number of
educators believe that objective tests at least as accurate as the
Present essay tests cannot be constructed, a demonstration project
may have to be carried out as part of the evaluation procedure,

A final point on logistic improvements ig that the very process
of changing the testing mechanies frequently results in improvements
of the test content as well, When a test is being closely inspected —
whether it was substance or form that actually led to the study—de-
ficiencies of both types are often discovered, And, inasmuch as the
test is to be reprinted in any event, all of the indicated irnprovements
are made., Revisicns 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 out
in much the same way as the evaluation of the benefits attributable
to substantive revisions,

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

The Negative Consequences
of Testing Reform

When the expected benefits have been tabulated and seem
impressive, the possibility of negative side-effects should be explored,
Any new problems that are created by change in the established vrder
will either reduce the not value of payoff that has been projected or
require special corrective action that will increase the projected
cost. Either way, the estimate of cost-effectiveness will be affected,

Negative consequences follow mainly from brocedural changes,
since these are more visible than the esoteric content revisions,
The following example was noted during one of the feasibility studies,

The decisicn to be made was whether or not automatic data
processing, including test-scoring machines, was a sound invesiment
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for this particular country. And, on the basis of an initial appraij.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 the 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 this 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. Wken 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 appeur frequently are taught
intently: topics that are rarely included are taught superficially or
not at all,

Thus it can happen that a conversion from escay tests to objective
questions provides vasily 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-product 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 {0 and com-
fortable with the traditional procedure, Often, an extensive public
infurmation program, carrioad out in advance of the change, is another
necessary investment.

Overall, the varieties ard intensities of potentially negative out-
comes can seldom be accurately predicted, Unanticipated consequences
almost always occur. But an attempt at identifying as many of these
side-effects as practicable should nevertheless be included as an
explicit step of the evaluation procedure.

Quantifying the Total Payoff Potential

Throughout this discussion of payoff potentiai a wide range of
payoff categories has been considered, They have spanned the effects
of testing on investments in new technical ‘training centers, on political
stability within the country, on wastaze of potentially productive human
resources, on the effectiveness of teacher improvement courses, on
teacher salaries, on teaching methods, and on several types of public
reaction, What are the implications of this list for the quantification
of a test's total payoff potentia;?

The first implication is that the degree of quantification that
can be achieved depenis not only cn 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 can be expected.

The second is that even for the most quantifiable of the above
payoffs, entirely adequate metriss of value do not exist, In the
Malawi Polytechnic example, the estimate of ""34 substantially more
proficient trainees' that was obtained is as quantified a payoff as can
ke provided for improvements in testing. Bul the actual worth of
each proficient technician to Malawi's development is unknown: and
the benefits of improved testing relative to other investments can
therefore not be computed.

The third is that the various payoffs that a single test may
provide cannot be combined into one overall measure. Although it is
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pussible 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 unrealistic. And because testing reform usually
does have two or more separatle payoffs, this is another problem in
quantifying the total potential,

Accordingly, the procedure that secems 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 caj ital invest-
ment that is necessary to develop an instrument ready for usce and
the recurrent zxpenses that will be incurred each time it is opplied.
The major capital costs include the preparation of the trial t¢sis;
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 are 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-
poriing 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 nced

\
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not be reviewed in detail o Rather, the focus will be on the few items
that are especially susceptible to distortion: and on the savings in
cost thet often can be effected,

The Capital Investment

Estimates of the developmental costs of producing a new test
are necessarily approximations, It is difficult to judge the amount of
research that will ke required to prepare a form ready for trial, to
predict the number of cycles of tryout and revision that will be neces-
sary to produce the operational version, and to anticipate all of the
contingencies that will arise. Especially when the test is of a type
never before used in this country, or when it will have to meet stringent
statistical specifications, the risk of appreciable errors of estimate
cannot be avoided.

There is a second category of even larger errors that can and
should be avoided, however, These are the errors that arise from
the inclusion of developmental procedures which are not truly essential
and thereby inflate the budget beyond the amount that actually must
be expended, The extravagance of background research that does
not contribute directly to the content of the tesi exercises, already
discussed in Chapter 1, is one common example,

A scecond example, perhaps even more prevalent, is the heavy
investment in test norms that has been made in a aumber of countries,
Though it is one of the shibboleths of testing that every test should
have adequate “reliability, validity, and normative data" before it is
put into use, there are in fact many situations in which norms are
superfluous; and these situations are the more numerous in a develop-
ing country,

Basically, the purpose of normative data is to permit a reasonable
interpretation of an individual's test score when he is the only one
being tested or when the decision to he made about him does not de-
pend on his performance relative to that of the other candidates who
are taking the test at the same time (as would be the case, for example,
if all of them could be admitted), In these situations, it is important
to know whether a score of "'38 out of 50 correct" js good enough for
admission, poor cnouch to warrant rejection, or in-between enough
to suggest putting off a decision until more applicants have been
invited to come in for testing,  Such judgments ara possible only when
a large and representative sample of individuals has already been
tested and has provided the norms (or distributions of typical scores)
with which this particular score ean be compared,
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When there is a fixed number of applicants for a fixed number
of places, however, such external yardsticks are not required. The
appliciat with a test score of 38 is accepted if his competitors earn
lower scores, rejected if they score higher. Information on his
performance relative to the general population of nonapplicants is
not pertinent to the decision.

In the developing countries situations of hoth types arise. But
usually it is only the huge testing programs for which an investment
in original test development is at all realistic, and most of these
are of the competitive type for which normative data are not required,
The inclusion of normative studies in the design of projects addressed
to these situations will seriously distort the cost-effectiveness
appraisal since norming a test is by far the most costly of the pre-
parator; data-collection precedures.

Similar though less snerious distortions can also be introduced
in the design of the other data- collection activities that are part of
test constructicii, The most frequent is the use of larger samples of
examinees than necessary for the tryout of the preliminary versions.
Especially in the Jirst trvout, more can often be learned by giving
the test individually to halt a dozen examinees and asking them to
expiain their answers than can be learned from the full-scale analysis
of a largs number of scores. Even in the final reliability checks only
a modest sample is necessary to determine whether or not the test
is ready to use, which is generally the only function these checks are
to serve. Accurate reliability estimates are vseful only when these
estimates will actually be used to adjust or weight the test ~cores,
and it is wasteful to invest in the large sample that a more precise
estimate requires when such adjustments are not intended,

Thus, the criterion for evaluating a proposed capital investment
in testing should focus less on the accuracy of the estimates that have
been made than on the relevance of the items that have been included.
And the cost items related to background research and to experimental
tryouts should be given especially careful attention,

The Recurrent Costs

The costs of using the test once it has been developed can be
estiraated much more accurately than the developmental expenses.
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-
ing of the results, the nccessary items of cost can be systematically
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 recurrent cosis 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.

Oruic type of difficulty is the strietly mechanical one of extracting
the information from the budgeis 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 ecach
different type of activity are rarely maintained. There are singla-
line items for all salaries, all travel, and all printing combined; pro-
rating these costs introduces errors of perhaps sizable proportions,

A second difficulty is that the present procedure n:ay not include
certain steps that properly should be included to make it cffective,
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 exampie, but the check-scoring
that should be done to ensure reasonable accuracy is being omutted,
comparisons with a proposed miachine-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 aceuracy
among the benefits of the new program does not give sufficient weight
to the present problem of scoring errors that (ir the absence of check-
scoring) is probably not known to exist.

Similar difficulties arise also in tryins 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? Tkhe problem here
is the same as that typically encorntered in trying to quantify the
payoffs expected, and approaches f:.v 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 Reducetion

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 irvespective of its payoff potential,

This happens infrequently whea the proposal reform is limited
to the testing procedures, as has beea assumed 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 '@ ‘al or the recurrent costs
or hoth to be effected.

The most feasible way of accomplishing this is to find ways of
sharing the costs among a larger number of users, so that the invest=
ment that each one must make is trimmed to manageable aroportions,
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 consunier,

The manager of a local commercial establishment was dissatis-
fied with the performance of a certain specialized clerical function,
and wanted to uperade the selection procedure, But his unnual rate
of employment for these specialized positions was too low to justify
either the capital or the recurrent cost of introducing a custoni-made
testing program

But there were numerous other small employers who were also
experiencing difficulties in recruiting competent staff for other types
of essentially clerical positions, Il was thought that a series of basic
clerical tests —though perhaps less effective than tests addressed
specificatiy 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 vith 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 vositions were recruited one or two at a time,
and administering the 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 the 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 ali eraployers to send their applicants to these regular
sessions, Some Mondays, there were only a few; some Moadays the
room was crowded. But the average per capita cost was sufficiently
low so that an extremely 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 nossible 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
enmployers.

In this example, the solution depended on the existence 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 addressed {o the many issues
thai arise in evaluating the cost-effectiveness of a proposed change
in an existing testing procedurc, 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 probable payoffs be undertaken?

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

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

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

6. Are all of the developmental steps tnat comprise the proposed
capital investment really essential? Are the wcope and scale of the
experimentid tryouts consistent with the applications that will in fact
be made of the data to be collected?

7. Is the estimate of the recurrent cost of the present approact
truly comparable to the estimate of the recurrent costs of the new
procedure? Are therce important qualitative differences that should
also be taken into aceount?

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

These questions and the ones listed at the end of the preceding
chapter are cumulative, in that hoth sets must be applied in an overall
assessment of a proposed chonge in established testing procedures,
Similarly, the checkl.st of institutional issues in Chapter 8 is to be
added to these two for a comprehensive evaluaticn of an institutional
development prepesal,

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 can be com-
puted. See L. Cronbach and G. Gleser, Psychological Tests and
Personnel Decisions (Urbana: University of Llinois Press, 1957).

2. This official was John K. Meskimen of the Office oi Labor
Affairs, whose central role in initiating the research should be
specifically acknowledged,
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3. A more complete description of the studies at the Malawi
Polytechnic is given in C. Langmuir and D. Nichols, Educational and
Occupational Testing in Malawi: Needs and Recommendations (Pitts-

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

4. One of the reasons for the low regard in which objective
tests are held in many developing countries is that the local educators
are most familiar with “true-faise'" forms and other clementary

- “jpproaches, and have not been exposed to the more sophisticated
techniques later developed, We found it helpful to distribute copies
of the excellent summary of ohjective test formats that is provided
by B. Bloom et al., Taxonomy of Educational Objectives. Handbook L
Cognitive Domain (New York: David McKay, 1956).

5. An especially comprehensive account of the individual steps
in test construction is given in E. Lindquist, Educational Measurement

Educationa’ ¥eas= = —=—

(Washington, D.C.: American Council on Education, 1951).
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In this and the following chapters, the focus of the discursion
shifts from the evaluation of a testing proposal to the developmant
of actual testing procedures—f{rom the concern of the administrator
to that of the practicing test constructor. The culture-tied problems
previewed in Chapter 1 will be reexamined in greater detail and
specific guidelines for resolving them wil} be suggested.

The first steg, as before, is to examine the basic question of
what it is that the test should measure. Given a group of applicants
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 raaximally predictive?

To develop the full range of issues that are pertinent to this
question, the discussion begins with a review of the weneral methodo-
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,
this methodology will be reexamined for the special case of generaliz-
ing tests already developed to new geographic locations, to identify
the steps that can he skipped and those that must be repeated.

DEVELOPING TESTS FOR NEW APPLICATIONS

As already noted in Chapter 1, the context of an aptitude test
cannot be take: directly from the course syllabus, as is done in the

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 repertoira the few that will best 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- that the applicants will be expected to master.
The second is tn analyze 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 instrument is effective, the t2st
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 precedure.

Description of the Performance Expected

The iwo 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 indicate 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 more general-
ized statements that are typically obtained when an administrator or
teacher is simyly asked to describe the outcomes expected, since
such generalizations as may be appropriate a2 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 ihat show the step-by-step learning process
that the students will be expected to follow. And copies of typical
examination papers are less useful as an index of the relative impor-
tance of the various skills taught in the course than are records of
the students' answers to @ach 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
difficalt to obtain hecause job descriptions as detailed as lesson plans
and assessment procedures as objective as final exams do hot exist
in most job situations. Usually, the test constructor himself must
develop the highly specific descriptions that are required. One approach
is simply to ohserve 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 item 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 merchandise, and for these categories separate
records are kept.) At the end of the day, he totals each of the twelve
columns of four-digit and five-digit numbers (there is an average of
about six hundred receipts and 1,800 iten:s processed per day), and
writes the category total at the foot of each column. Then he adds
these sublotals to obtain the grand total of sales, which is checxed
against the total obtaired by adding the daily sales that each of the
five salesmen reported. Any discrepency in these two totals must
be rectified before the books can he closed for the day. From such
an action-oriented description, a very precise account of this part
of the job is obtained. And some gross judgments cf priority also
can be made on the basis of the duta 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, sinc2 the additions can be much more rapidly
checked than the transcriptions when 4 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 oceurred so rarely that they are in reality less important
than the more frequent addition errors, because these have too often
required the salesmern 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. Qr it may
be that the employees the {irm 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 seldoim be established on the
basis of siraightforward 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 actijvities that contribute little if anything to the over-all quality
of the employee's performance; and that data on everything that 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 unfavorahle
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 popular 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 ¢f 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 jcb 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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above, for example, it would be possible to give each of the applicants

a stack of receipts, a code book, and ledger, and (after suitable
explanations) to measure his proficiency in performing the actual
function. Since the entire task is one that the applicants should be

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.

Yet, for three major reasons, such direct job-sample tests
have limited utility as selection procedures. The first is that suffi-
ciently stable measures of performance are seldom obtained from the
examinees' initial attempt at carrying out actual job operations. After
2 month or more on the job, the relative proficiency of the applicants
might be totally different, perhaps hecause the ability to remember
the more frequent codes without looking them up (which is not tested
in the examinees' initial attempt) is more important than skill in
copying or addition. The second is that certain of the eritical jok
operations—such as noticing saies trends in this example—are not
amenable at all to testing by the direct job-sample approach, and
must be ignored completely when the selection procedure consists
of joh samples only. And the third is that using unique tests for
each position is generally inefficient. Even within a single firm, the
skills necessary for clerical operations in the sales department
almoast certainly overlap with those required for purchasing, accounting,
and inventory control operations; and the use of separate tests for
each position would he extravagantly expensive.

Thus, the identification of the more general abilities that lead
to success in the specific operations desired is the necessary second
step in the development of rationales for most practical applications.
From the job description he has obtained or developed, the test con-
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

1. The components identified are sufficiently distinci to warrant
the construction of that many separate aptitude measures, and

2. Each of the individual definitions strikes the proper balance
between the specificity to this one job that is necessary for accuracy
in this one application, and the generality that will lead tn 2 more
widely applicable selection procedure.

A more broadly applicable definition is desirable not only because of
the greater utility of the new instrument that may be developed from
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this rationale, but also because a more general stotement may suggest
tests already developed for other purposes that can he applied, saving
the costs of new test construction,

The task of writing definitions that meet these two criteria is
perhaps the most difficult in the entire field of aptitude testing, for
many basic queslions arise that the present state of the art in psycho-
logy cannot fully answer.

what, for example, are the distinct ability factors involved in
the above clerical operation? [Is the "attention lo detail" that is neces-
sary in transcribing digits correctly the same as ‘ne "attention to
detail” that is involved in entering them in the proper column? Is
"memory" for a classification system similar to "memory” for
normal patterns of sales? 1Is "speed” in coding reluted to "speed”
in adding numbers? Can the performance of a task that involves all
three of these components simultaneously be predicted adequately by
a composite of three separate ability tests, or does the complexity
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 enliphtened 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
{he various items inlo the twelve merchandise categories is a rational
procedure based on certain item characteristics, and rote learning is
not really what is required. "Memory" alone is too general a defini-
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 the part of the test conxtructor.

The data on which he may draw have come from two separate
but related fields of research. Both grew out of the tests of general
intelligence that began to be constructed around the turn of the century,
and both have generated a vast literature of pertinent information.

The first of these efforts has been directed at the development
of a detailed inventory of the domain of human abilities, in which all
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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 test
that measures it (but no others), and the inventory would be considered
complete when tests that measure something not already measured by
the existing set could no longer be constructed. Although much
theoretical speculation about the organization of human abilities has
guided and also resulted from this research, the development of a set
of independent and exhaustive ability tests has in fact been the opera-
tional objective.

To develop such tests, one straightforward approach is to admin-
ister a large number of different test items to a large number of
people, and then analyze the patterns of overlap in each examinee's
scores to identify the unique components. And, using the techniques
of factor analysis as the stalistical vehicle, this mainly empirical
procedure has been the one generally applied.® The research began
with Spearman's discovery that the various kinds of intelligence tests
seemed to consist of one common factor (presumably the "general
intelligence" component) and one specific factor peculiar to the nature
of the test items; and then took another giant step forward when
Thurstone identified six "primary mental abilities” that seemed to
explain the major differences in examinee performance on 56 differant
ability 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 thirty
years since it was first developed.

More recently, Guilford and his associates have developed a
new 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, symbois, etc.), and the product or result (relations, trans-
formations, implications, etc.) that is to be achieved. Overall, there
are five separate operations, four different areas of conteni, and six
kinds of possible results, leading to a toial of 120 unique combinations.
Each of these combinations should logically represent a different
ability component, and a total of 120 separate tests therefore should
be required to represent the entire domain of mental skills. To date,
the proponents of this model have developed about half this number,
mainly for purposes of further research.

In most of these studies the practical utility of the resulting
tests 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 behavinr. 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 cencerning the interrelationships among
different kinds of test items that have been compiled through such
research i¢ 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 m.. 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 nf skills in certain combinations
or clusters. And it was therefore logical in this research to use
definitions of ability such as "mechanical aptitude” or ' :lerical
accuracy,” even though these might he composites 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 amassed in any developing country. But it seems
reasonable to assume that the dimensions of skilled humean perfor-
mance are the same everywhere in the world, and that well-docunien-
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 seems 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 text exercises that will be used to measure the abilities that have
been identified as important, The maior objectives here are three:

1. To devise problems that will provide maximally rehable
measures of these abilities, given the background of the examinees
for which the test is intended;

2. To minimize the numnber of operations extraneous to these
abilities that the examinees will have to perform, so that irrelevant
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 preater efficiency, all
three of these factors should be explicitly considered in the develop-
ment of item specifications.

In the context of the above clerical job, for example, one of the
abilities to be measured might be "speed in classifying objects in
accordance with a logical system of classification.” To write suitable
iteme. the text constrictor will first have to ensure that the classifica-
tion =7 en: used in tne test is in fact logical for the applicants to be
tested. For, in addition to the fact that the applicants will generally
not have the specialized knowledge about the firm's line of products
e permit the use of the actual products in the test items, there is
also the possibility that they will not even have sufficient know!ledge
about the presumally more familiar classes of objects that the test
constructor may decide to use instead of the actunl producis to
eliminate the need for specialized information. However familiar
they may seem to the test constructor, the classification concepts
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 measuves will probably not
be attained by the resulting tests. Further simplification may well
be required. But from the point of view of the second ohiective, any
extreme simplifications that would seem to avoid the above difficulties,



58 ABILITY TESTING IN DEVELOPING COUNTRIES

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 coulors may inappropriately eliminate examinees who happen

to be color-blind but are potentially excellent clerical workers. And
in evaluating all of these optiens, purely administrative implications—
such as the costs of printing in color —also must be considered,

In seeking puidance 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 compcnents of the test
rationale. For explicit written racionales addressed to these points
have in actuality been the exception in past test construction, and it
is difficult to infer why a certain test was designed as it was from
the bare reliability and validity coefficicnts 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 advantages
and limitations for different types of applicant groups have not been
adequately explored. Whether it would be best to measure three-
dimensianal visualization for a specified application with a task that
requires visualization skills in counting blocks, for example, or in
fitting solid objects 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 this ability, cannot
readily be determined from the results published to date.

Certain more general issues, such as the degree to which an
examinee's socioeconomic status or sex influences the scores nn
various tests, have been studied more fully; these findings have piroved
useful in avoiding a number of mistakes commonly made in the eariier
days of testing. But controlled experimental studies of the effects of

specific item characteristics 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 ti: development of a test rationale, the background
of the examinees is all-important; and the backgrourd of the vast
majority of the examinees who generated the standard literature of
testing is not at all typical of that normally acqurired in a developing
country. Many of the specific characteristics of the test and of the
testing nrocedure 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
ought to be measured. But he is very much on his own in deciding on
the specific test exerrises that will best measure these abilities in

the particular situation in which he is working.

APPLYING OLD RATIONALES IN NEW LOCATIONS

Theoretically, rationales for a given job should be developed
separately lor each organization, even within the same cultural setting,
for, as a result of differences in the specific job situations, some
variation in the critical requirements should be expected. The relative
importance of the standard elenents of the job will generally not be
the same in all organizations, and this should (at least in theory)
alfect the choice of abi.ities measured.

But in practice, the actual eifects of these differences cn the
resulting test instruments are usually too small to warrant an invest-
nent in new rationales. As will be recalled from the preceding dis-
cussion, the test cons.ructor's iasic in defining the abilities tc be
measured is to strike an appropriate balance between the sperificity
of the job description and the generality of the underlying ability
factors; and, in this process of generalization, most of the specific
situational differences among separate nrganizations are likely to
disappear. Althoug!h the descriptions of the job developed in the first
part of the rationale may vary in certain respects, the abilities selec-
ted for measurement in the second part will normally be highly similar
if not exactly the same. It has therefore been ¢nly when the results
ubtained from the established rationales were considered inadequate
or when certain aspects of the perforrmance expected were obriously
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
be applied; i.e., that insofar as the indentification of the abilities ihat
are most importani to a certain job is concerned, the difference in
geography should be laigely ignored. Brcause the interorganization
differences in the speciiic requirement: nf a job within a siugle
country (e.g., within Nigeria, within Thailand, or within the United
Stztes) are larger by far than the correspending differences among
these countries, cultural variations are in and of themselves rainor
considerations. Unless certain practices of the firm itself seem to
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require a new analysis of such jobs as bank teller, draftsman, or com-
puter programmer, the results of past eri‘ical 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 test
constructor need be concerned only with the third step of writing suitable
item specifications. As already noted in Chapter 1, 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 ather locations.

Operationally, the development of culturally appropriate item
specifications can proceed in one of two separate ways. The first
way 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 appiicant group.
The second way is to begin with the actual test items that have proved
effective in other locations, to retain those features 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.
The disadvantages are that relatively few rationales have been pub-
lished in concise written for:, and that to generate new items from
scratch, the tesi constructer may need more complete information on
the background of the examinees than is available in most developing
countries.

The major advantage of beginning with actual test items is that
the significant differences in the background of the local examinees
need not be known in advance, but can be determined through systematic
trial und error by using the results obtained when these items are
administered to local examinees to diognose why they are ineffective.
The disadvantage is that 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 new and
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
culture; but to answer the many strictly mechanical questions that
arise in trying to portray any task so determined in the form of a
pencil-and-paper item, experimentation was clearly essential. And,
therefore, the approach that was adopted was to select a wide range
of standard test items and to try, as a first step, to convert these
into locally suitable forms through 1epeated trial and error.4

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 puidelines developed in the earlier experi-
mental research.

Thus, as one practical result of the 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 constructer 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 applicatior 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 uehavioral
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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 abilities
that the successful performance of these critical activities is thought
to require. The definition of these abilities should be sufficiently
specific to the performance that has been described to permit accurate
prediction, 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 of
detailed specificaticns for the individual test items to he developed.
These specifications must be consistent both with the abilities defined
as important and wiin the examinees’ background characteristics.

5. New rationales should be developed only wken those available
have not provided acceptable results, or when the pzrformance expec-
ted differs significantly from that normazlly required in this type of
position. In all other instances, including applications to new cultural
settings, established ritionales should be adopted.

6. When an established rationaie is adopted for use in a develop-
ing country, the description and analysis sections may be retained,
but th2 item specifications must be revised in accordance with local
conditions. This can be done either by deducing new specifications
from the initiai parts of the rationale, or by evaluating the original
test items experimentally, to determine the specific changes required.

7. In the preparation of item specifications, either for an
established or for a new rationale, the guidelines of Chapters 4 and 5
should 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 detailegd description is given in J.C. Flanagan "The
Use of Comprehensive Rationales in Test Development,” Educational
and Psychological Measurement, X1, 1 (Spring, 1951), 151-5, Flanagan
has been the foremost advocate of detailed written rationales as the
basis for all test construction,
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2. This approach, commonly termed the "Critical Incident
Technique," was also developed by Flanagan; and has since een applied
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
seem to be affecting the scores. Each of these variables is called a
"factor," and by examining the characteristics of the items that led
to its identification it may be given a "name.” Thus, a variable based
on the interrelationship of a group of items that are all measures of
language skills may be called a *verbal factor"; one based on items
that all measur? visual form relationships may be cailed a "spatial
factor"; etc. Having identified these factors, the t2st constructor
may then try to devise a new test that measures only the verbal factor,
and one that measures only the spatial factor, and so on, to generate
a smaller number of more independent tests than were in the set with
which he began. For a detailed mathematical discussion, such tegts
as H. Harman, Modern Factor Analysis (2nd ed., vev.; University of
Chicago Press, 1967) may be consulted.

4 At the time the AID/AIR research began, a national census
of the aptitudes of American high school students, termed Project
TALENT, was being begun; we selected items for experimental tryout
largely on the basis of the skills that had been identified as most
appropriate for this census by the large pane' 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.
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THE DESIGN
OF
SUITABLE
TESTS

This and the following chapter summarize the specific guidelines
for test construction that were developed as a result of the AID/AIR
studies. This chapter focuses on the design of the test paper itself;
Chapter 5, on the administrative and mechanical procedures for con-
ducting the testing session. In both of these componente cf 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. The first was
that the specific skill required to solve the 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 the examinee about
the nature of the problem and the desired solution—i.e., about the
ngivens” with which he is to begin—is presented in a form that he will
in fact be able to interpret correcily. And the third was that neither
the interpretation of this information nor the solution of the problem
requires additional skills that are irrelevant to the intent of the items,
but that have nevertheless crept into the test and distort the examinees’
scores. When test items designed for American or Eurcpean exam-
inees are used without modification to test examinees in a ceveloping
country, one or more of these recquirements 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 cf the
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specific items of knowledge that can be taken for granted in the Amer-
ican culture, and is unable to cope with problems in waich such prior
knowledge has been assumed by the test constructor. A second and
even more common reason is that the examinee in the developing
country is less proficient in extracting the "givens® of the test problem
from the particular words ov drawings that the test constructor has
used as the medium of corimunication, and is unable to solve problems
he actually has the ability to solve simply because of the way in which
they are presented. In adapting a standard test or in preparing a new
test directly from the speccifications of the test rationale, the fisst

step is to ensure that the kncwledge, language, and perceptual skills
the items require ure consistent with the background and experiences
of local examinees.

Knowledge Faclors

That the specific items of knowledge available to an examinee
vary greatly as a function of his ervironment has been recognized in
most ol the past efforts at test adaptation, and does not warrant exten-
sive discussion. No one would seriously consider using a test item
based on vacuum cleaners in rural Africa, for example, or fail to
chucke at the study that used @ test based on ships at a site nowhere
near a body of water. Even in developing tests for use within a single
familiar country, test constructors have grown increasingly sensitive
to the differences in the knowleage of the intracountry subcultures,
such as the black and the white, the rich and the poor, or the urban
and the rural sections of the American population.

Still, there are two major points to be maae about the use of
test content that is conzistent with the knowledge avaijlable in a par-
ticular cultural setting. The first is that there are few instances in
which the nature of the knowledge elements that should be included is
immediately "obvious' and can be determined without special study.
The residue of what is left of a standard test after the inappropriate
elements have been eliminated is generally not an adeguate basis for
a reliable ability measure. A more systematic procedure for generat-
ing suitable test ontent usnally must be developed. The second related
point i5 that the knowledge elements of a stapsard t-st that in fact are
inappropriate in this cultural setting may not be at all "obvious.,"
Some elements, though strange to the examinee, may in actuclity not
affect his performance at all vecause they a2re not central to the pro-
blem he is to solve; and changing such elements willy-nilly sinply
because they are strange may be a needless extravagance in situations
in which econory 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 studies, it was somewhat surprising to {ind that
the typical Nigerian studeit in those days knew much less about the
trees or flewers that grew all aro»nd him than did the American staff
members' wives, ond less aboul the history of his country in precolo-
nial days than the staff members themselves had learned in their orien-
tation courses. As a function of his inherited educational system, his
knowledge of European flora and history was in actualily considerably
nipher. With the growing spread of transistor radios and television,
the knowledge of youth anywhere in the world is alm»si 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 evrroach
that was used to determine knowledge of words as the basis for design-
ing the Verbal Analozies Test, as described in Chapter 1, Only when
examinee-produced materials relevant to the iest (i,e,, themes in the
Analogies example) are nol readily available should less positive in-
dications of knowledge he used,

2. Second besi is to examine the content of relevant information
sources that the examinees have been actively encouraged or instructed
10 use. Textbooks are one such source (applied in the I-D Reading
Cumprehension Tezts); the daily newspapers (used for the I-D World
Information Test) are another.* Such sources offer fewer guarantees
than those that show the actual acquisition of certain ideas or knowl-
edge, bt 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 satisiying, from the point of view of the amount of
research required, is to identify stimuli from which the examinces
might have learned (though nothing was done to encourage such learn-
ing), anu then to determine empirically to which of these they have
T‘?sponded. This approach will usually require miny sequences of
tryout and revision, but for some tests (such as the I-D Mechaniczal
Information Test) other good opiions do not exist. Whichever technique
is applied, the important principle is to use an enmpirical approach in
generating the knowledge elements 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 the
test problems really does require adequate knowledge about a certain
“unfamiliar' component before work to adapt that component is un-
dertaken, The I-D Checking Test affords a convenient illust ration of
one common situation in which this issue of o adgapt or not to adapt™
logically arises. The task in this test is to inspect the tive objects
that are portrayed in cach item, and to pick out the one that is defec-
tive. Five gears might be shown, for example, 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 that
are 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” from
the others, and that this can clearly be done whether or not the exam-
ince has any knowledge at ail about the nature of the objects presented,
Arguing for aduptation 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 who
do 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 jorms that contained both familjiar
end 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 bosed on esoterie objects had the same properties
as those based on objects from everyday life. Specific knowledge of
the drawings was not an important consiuer--on in selecting content
for this particular test, and this had the very important practical
advantage—in light of the limited facilities for precision printing—of
permitting a selection based mainly on the ease of mechanica! repro-
duction, To the casual observer, many items in this test may seem
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obviously inappropriate to the African culture, but they are neverthe-
less fully effective.

A second and somewhat different concern about the use of non-
indigenous test content has been that even if the examinees have the
knowledge to solve the problems, they will recognize the test as being
a "foreign’ one intended for other countries and not put forth the
effort required. Because of the apparent difficulty or unfairness or
irrelevance of the test, their motivation might suffer. And so the test
constructor must ask whether a sketch of a house that has a roof
different from local practice in house construction should be redrawn
even though the examinees will almost certainly recognize the house
as being a house from the original drawing: or whether an English
passage that spells seolour” as "olor" shouid be reprinted, even
though the examinves should have no problems at all in reading the
passage correctly. Do cultural anomalies that are incidental to the
solution of the problam itself affect the examinees' performance ad-
versely?

In the AID, AIR studies, no adverse effects of this type were
noted. The results on the original and the rmodified versions typically
were the same. But because most teachers and administrators are
understandably reluctant to institutionalize materials that someone
sooner or later will question, the following compromise approach was
adopted:

1. Throughout the feasibility and early developmental studies,
the original version is used, without any of these 'cosmetic" adapta-
tions (e.u., the African version is used in Thailand). So long as there
are no substantive changes that have to be made before the test can
even be tried in a country, cosmetic change is deferred.

2. Then, at the point at which operaiional test forms are to be
printed, the cosmetic chianges are made as part of the preparation of
copy fur printing. Since a number of substantive changes normally
have to be maae at this stage in any event, little additional cost is
incurred.

Reprinting a test for the sake of appearances before its basic utility
has been verified through tryout studies may well entail needless
expense,
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Language Factors

In some of the developing countries the language comronent of
test construction poses few if any unusual problems, The local
language is used, the standard techniques are applied, and a culturally
appropriate test souner or later emerges, Methaodologically, the
vrocess 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 which_thoy have done much of
their thinking @nd learning, The task here is to test youngsters in a
language that has served more as a subject to study in school than as
a tool for normal communication; this is so radically different from
the standard test situation that much of the standard approach to
language in testing must be adapted,

This chupler desceribes the adantation of the content of the test
items for second language examinee groups, lirst for tests of verbal
abilities, and then for the other kinds of aontitude 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 Measures

Tests of verba) 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 ail other aptitude tests in predicting future performancz, In the
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 not
attained a certain level of language proficiency, tests of this type will
result in a preatly distorted picture of learning potential., And con-
siderable effort has been devoted to the construction of tests that
will measure the general mental capacity of an individual without the
use of any language content whatever, As a replacement for words,
abstract shapes, drawings, mazes, and numerous other essentially
spatial corfigurations have been applied, and a wide variety of entirely
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nonverbal tests, including all of the so-called culture-fair measures,
has by now been developed.

Thus, the first and most basic decision the test constructor in
a multilingual country must make about general ability measures is
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
which he is working? Or should he select the sonverbal approach
and develop abstract and spatial items? Or must he invest in Loth
and defer the decision until comparative data for this particular group
have been assembled? At the time the African studies bepan, these
issues were being widely debated.

Al the extremes of the educational spectrum, there was no dis-
agreement, of covrse. For students at or above the secondary school
level, verbal tests were the indicated procedure; for illiterates, the
nonverbal approach was the vnly recourse. The question centered on
the "gray zone" of examinees who had perhaps lour to six years of
primary school education, and whose language skills (in English or
French) were far below those of their counterparts in the industrialized
countries. Berause this group included the examinees at the critical
secondary school entrance level, the resolution of these issues was

deemed highly important,

The design of the African research did not permit the controlled
experimentation that would firmly and finally lay this issue to rest,
But, for a variety of logical and empirical reasons, it was eventnally
concluded that the initial investment for partially educated examinees
should always be in verbal tests, and that in most practical situations
effective varbal tests can in fact be constructed. The nonverbal
approach to "intelligence” testing, at least in the context of percil-
and-paper tests, is likely to be much lc- 5 effective.

The basic reason for this probably inherent in the rationales
of the two approaches. In virtually every learning situation, language
is the essential medium whereby new ini-imation is acjuired, and a
verbal test replicates this proceg: uwerC clssely than will ever be
possible with a nonverbal procedure. Even when the language skills
of the examinees are rudimentary, a closer match to the critical
requirements of the criterion performance can be achieved. Verbal
items also are grounded more firmly in skills the examinees have
practiced befere than are the ¢s: - atially artificial tasks that com-
prise most of the nonverbhal approaches. A test that is fair to all
cultures by being equaliy irrelevant tothe important activities to every
culture is not likely to yield a meaningful ability measure.
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A second, more practical reason for chosing verbal tests is
that the substitution of pictures or symbois for words frequently in-
creases rather than eases the problems of test adaptation. None of
the abstract reasoning tests tried in Africa survived even the early
trials, and the one nonverbal test that eventually was developed (i.e.,
the Similarities Test) has been only partly effective, Probably as a
function of the education methois and materials to which these exam-
inees had been exposed, words were a generally more effective
medium for testing than were symbols or pictures.

And a third reason is that the adapted verbal ability tests did
turn out to he highly accurate selection procedures. Although the
development costs were in each case substantial, the cost-effective-
ness of the Verbal Analogi2s and Reading Comprehension tests are
perhaps the highest of the I-D test series.

The nature of the adaptations required for examinees with limited
language skills is best itlustrated by the Reading Cumprehension Test,
described more 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, hut that despite this simplicity permit
snme 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 examinecs who have had only a few
years of English instruction, and whizh of these clues were too subtle
to be applied. An extensive series of tryouts and item analyses was
required and, as will 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 itent into one that
is fully effective.

For applications in other languages and other countries, it will
almost certainly be necessary to repeat this entire developmental
procedure. Because the subsequent studies in Brazil, Thailand, and
Korea were limited to examinees who were native spcakers of the
languages used, general guidelines for sccond-language could not be
developed. And, indeed, cross-cultural principles for the construction
of these types of tesls may not even exist. The one important and
hopefully generalizable conclusion of the AID, AIR research on verbal
ability tests is that they can be adaptea for use with marginally
qualified groups and that such adaptations should be attempted in a
much broader range of situations than had been suspected.
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The Languase Content of Other
Ability Measures

The other types of ability tests that have a significant language
component are those in which the nature of the operation the examinee
is to perform changes 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
Int. rmation Test, for example, the 56 problems are in effect 56
separate ‘ests, and as the examinee reaches each one, he must be
asked the appropriate question. A sizable language compenent, en-
compassing at least 56 separate sentences, has to be introduced.

The danger is that so large a verbal component will dilute the
accuracy of the test by turning it into a measure of language skills
as well as of the strictly mechanical aptitude that was intended. The
examinees who have somewhat greater or lesser skills in language
comprehension mipght 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 the
point of view o1 examinee understanding, and to rephirase or replace
them as necessary to achieve uniformly high levels of comprehension.
And, in the advanced countries, this can almost always be done. Bat
when a second language has to be used with examinees who have ounly
a primary school edvcation, such editing typically is not enough, The
individual differences in language skills are so large that a sizable
verbal factor enntinues to confound the ability the test is to measure.

The I-D soiution is to change the medium of communication
from printed to oral questions, so that skills in reading (which had
Deen found to be the largest source of inter-examinee variation) are
not involved. The test paper contains only the problems, represented
in the case of the Mechanical Information Test by appropriate sketches;
and the associated questions are presented by the examiner, who reads
them out loud, The normal precaution of pre-testing the questions is
still necessary because the specific words used remain highly impor-
tant; but it is the basic change from a written to an oral approach
that is the key to obtaining the high levels of comprehension required.

As a hy-product of this technique, it provided also a vehicle
for explaining the sketches and for pacing the test, as will later be
noted. It was one of the most useful of the I-D testing approaches;
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and, though designed mainly for use in second-languape contexts, inay
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 verkal loading, even
though the examinees' first language was the mediur 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 problems, such as those of a mathematical
reasoning test, because the examinees cannot absorb the pertinent
information from an oral presentation alone. 7o reduce the huge verhal
loading of this type of test, an entirely new kind of item that does not
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 conipares any tangible object with a faithful sketch of the
same object on paper, he will be able to find dozens ot 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 tiis, 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 represeniations to
which he has been exposed have so conditioned his responses that he
not only looks at the cketch and "'sees" the object, but is actually
hard-pressed to identifv 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 iz actually there rather than what is intended.

A sphere will look flat; a mouse in the foreground of a drawing will

seem larger than an elephant on the horizon; a column of smoke wil)
be a meaningless blur., Wherever visual represeniations are rarve,

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 lo 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 juestion, 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 exawminee can work the items without
- recognizing 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 ¢f 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 carly African studies, the fact that many examinees did not
recognize even simple objects from the drawings used in standard
aptitude tests was one of the first major hurdles encountered.

One possible approach to this problem was to try to develop a
core set of dravings that nearly everyone could interpret correctly,
and that could then be used and reused for al! pictorial tests, And to
this end, a large set of trial sketches was assembled, and shown one
at a ‘ime to two classes of sixth-grade students whose task was to
identify the objects portrayed. Each student was interviewed 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 index of the
relative suitability of these drawings for use in a test.

As a result of this study, some pregress wis made. It was
founq, first—as one so many other occasions —that the apparent cul -
tural relevance of an object is a poor basis for predicting the inter-
pretability of a sketch. All of the examinees recognized the sketch
of the airplane, for example, but very few recognized the banana,
probably because of the former's much more distinctive character-
isdes. And it was found also that certain objects which are not
recognized from one type of visual representation can some'imes be
made recognizable by simply chianging the sketch, such as replacing
a head-on view of an elephant with 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, lighwing,
or fire. None of these very common and therefore very desirable
phenomena could be used in a straightforward piciorial 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 guestion;
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, suzh as those of the
Similarities Test, but also for iteris that show more complex scenes
or actions, as 2 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 u test is tn be presented orally in any event, this
technique may still be a worthwhile addition, as an economical fail-
safe procedure.

Size, Shape, and Spatial Orientation

In 2 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 geometric identity or congruence 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 exam:nees
could not solve standard items of this type at all. And most of those
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who did grasp the concept had to spend much more time than could be
allowed for the entire test to solve even a few of the problems.

To adapt this type of test, it seemed clear that the basic approach
of relating the items more closely to the prior experiences of the exam-
inees (which is the indicated adaptation procedure for most of the less
abstract aptitude tests) could not be applied. Apparently, the exam-
inees had few if any prior encounters with geometric congruence, and
one type of item would be as novel and therefore as difficult as any
other. The only feasible apprcach was to try to teach this skill to the
examinees as part of the testing process, hoping that they could fairly
quickly reach at least the ininimum level of proficiency that is neces-
sary for reliable test sccres.

The steps that were necessary to develop an effective teaching
approach are described in detail in the discussion of the Figures Test
in Chapter 6. Basically, they consisted of the following:

1, Eliminating a number of the complexities of the standard
test problems, to reduce the task to be learned to essentials;

2. Developing an instructional sequence to teach this task as
part of the testing session; and

3, Providing the examinees with opportunities to practice these
skills, and to obtain feedback on their performance,.

To obtain adequate reliability on this novel perceptual task, all three
of these steps were essential.

As will be seen in the following chapters, the same technique
is applicable to a wide variety of other tests and is in fact used in all
of the I-D tests to teach the basic mechanics. Whenever one or more
of the skills involved in a test is strange to the examinees, this
approach of "testing by teaching" is an exceptionally powerful tech-
nique of test adaptation.

Three-Dimensional Visualization

Drawings that show depth relationships are especially difficult
for examinees who have had only limited experienc.. with visual
representations. Any test item that depends on the perception of
what is at the front and what is to the rear of a drawing will generally
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-dimensional 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-dimensicnal 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 ir anything can
be done. If the test constructor cannot devise an alteraative way of
framing the question, the item will probably have to e 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 ip 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, In 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 elakorate 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 cf an important skill is adequate for
purposes of the test, but will not prepare him for the more complex
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 iilustration. As suggested
in an earlier chapter, the need for test adaptation usually is sympto-
matic of a need for comparable revisions in the standard training
procedures.

FORMAT OF THE TEST PAPER

The single mos¢ important difference betwzen examinees in the
advanced and ihe developing countries lies not in their relative
sophistication about the specific content of any one aptitude test, as
in the cases described zbove, but in their relative familiarity with
the testing ritual as a whole. The ease of administering tests in the
United States tends to nbscure how complex a skill effective testman-
ship has become and how much highly specialized.training the standard
process of testing requires. In Africa it quickly became apparent that
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
essential part of the testing procedure. And since such teaching takes
time, it is clearly desirable to simplify these mechanics as much as
possible in the design of the test's physical characteristics. Opera-
tions extraneous to the effective use of the test should be avoided.

The probiem lies in deciding which steps are extraneous and
which are essential, For most of the steps of the standard process
were introduced as a meaus of recucing the costs of testing, and this
cost factor cannot be ignored. Appropriate compromises hetween
simplicity and elficiency must be developed.

The format of the I-D test papers reflects the coupromises that
seemed, on balance, to be the most cost-effective. They were intro-
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-
tional levels.

The Use of Reusuable Booklets

A aumber of the standard aptitude tests which were tricd
experimentally at the beginning of the research are published in the
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form of reusable booklets which contain the test questions and the
alternative answers. ‘f'he 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 bouklet and one answer sheet will accommodate several tests,
extremely low material and data processing costs are 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 the booklet to
the separate answer paper. Tin.e limits were nearly impossible to
enforce; attempts at proctoring were ineffe:tual; and so preoccupied
were examiner and examinee with the niechanics that the substance of
the test was reduced to an incidental. A iightly structured test-taking
process that the examiner could control in step-by-step fashion
clearly was essential.

To obtain such control, it scemed reasonable to pay any price
except that of giving up the 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
the examineces 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 the session. At no time would the
examinee be working with more than a single sheei of raper, and the
preblems of starting and stopping, turning pages, ard coding responses
should be eliminatea completely.

Coupled with the administrative procedures describe in the fol-
lowing chapter, this format proved fully effective, It i illustrated
in Figure 1, which shows the {irst half of the I-D Figures Test, The
second half is printed on the reverse side of the same sheet, so that
all of the items (for this and all of the other I-D tests) require no more
than one piece of paper. For manual scoring, two overlay stencils are
used; for automatic scoring, the 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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FIGURE 1 Continued
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Printed Instructions

Arother feature of the I-D test format that will be neted 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" cirections. The word that indicates where the exuminee
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 verhal 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 "Sto;"' or "Go on" divections are not used because these were
found to be generally :neffective. Instead, the tests are designed so
that the examinee 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
irclinations), 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 211 examinees begin the
test at the same time, which had been found to require an excessive
number of proctors when the practice problems and test problams
are printed on the same piece of paper. Similarly, the printing of
Pact 1 on the front and Part IT on the reverse side of the sheet
simplifies the enforcement of the lime 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 reusabile 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
rejuire the examinee to relate the answer spaces that are laheled
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only with capital letters to the key at the top of the page, and this
extra step does require ndditicnal explanations. 1n most of the other
tests, each of the five answer spaces is printed below the actual
answer to which it refers (rather than below a capital letter), and the
task is reduced 1o one of simply underlining the answer,

Such flexibility in positioning answer spaces virtually anywhere
on the sheet to fit the format of a particular pictorial, symbolic, or
verbal test problem was not possible a few years ago, The sensors
of the mark-sensing machines formerly used would not have been
able to trace the many different patterns of answer spaces the I-D
tests require. But with optical scanners (such as the IBM 1230 or
1231, used in the later African studies) the tolerance limits are
broad, and each of the multiple-choice tests of the 1-D series could
be cast into a format that these machines aze able to score. Tne only
important requirement was that a special type of ink had to be used in
printing the questions, so that only the marks the examinee makes
would register on the machine,

The one desired response that the examinees were not able to
make corvectly was to code their ten-digit identification numbers into
the answer space format at the top of the page, which is necessary
whenever the test is to be scored by machine. One problem was that
too many errors were made, even after detailed explanations, A
second was that coding had to be done on both sides of the paper, which
disrupted the examiner's control over the time limits when the exam-
inees ended Part I and beyrin Part 11, Accordingly, this operation was
verformed by the center's clerical staff before the papers were fed
through the machine: or, when rosters of the examinees’ names were
available in advance of the lesting session, the computer was used to
preprint the appropriate number on the test papers cach examinee
would be given,

Uniformity o1 Separate Tests

Since an examinee usually is given four or five separate tests
during the course of a ‘lesting session, it is highly desirable to follow
the same standard format for every test of the series. Making tests
of different abilities identical in appearance is, of course, not teasible
in many cases, but inconsistencies in the mechanics common to all
tests can and should be avoided. The placement of the answer spaces,
for exomple, should consistently be beneath the answer, or in front
of the answer, or after the answer, and not vary from one test to the
other. The examinces can learn any rwi2 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 format of an
aptitude test were discussed in this chapter, They may be summarized
briefly as follows:

Knewledge Factors

1. The residuc 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 'mdertaking such adaptativ s, hcwever, the inappro-
priateness of the original content should be verified by empirical
studies, Considerable savings can be effected by deferring purely
cosmetic cnanges until the initial tryouts have been completed.

Language Factors

3. As an index of gencral learning ability, verbal tests are
generally superior te culture-fair methods, even for second-language
e¥aminees. 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 examinzar 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 te the
examinees, these skills must be taught as the first step of the testing
procedure. This can be done by simplifying the task, developing an
appropriate instructional sequence, and providing the examinees with
feedback on thejr performance during a practice session,

Design of the Test Paper

7. When the examinees ure not highly experienced in taking
tests, the standard format must be revised to reduce the numker of
mechanical operations they will have to master. Printing the questions
direcily on a machine-scorable answer sheet will provide most of these
necessary mechanical simplifications.

8. Euch of the separate tests of the series should be designed
to fit (front and back) on 2 single sheet of paper, so that the examinees
will have to manipulate no more than one sheet at a time. This can be
done for virtually any type of aptitude test.

As important as the design of the actual test paper is the development
of effective administrative procedures. This is the topic of Chapter 5,



CHAPTER

5

THE DESIGN
OF
EFFECTIVE
TESTING
PROCEDURES

The instructions that accompany the standard aptitude tests were
painstakingly developed, and it would be unfair to characterize them
as anything but detailed and complete. The examiner is told cxactly
wiiat he should do from the time the examinees enter the room; exactly
what he should say before, during, and after each test; and exactly
how he should respond to the various mishaps that sometimes arise,
The examinee is told when, where, and how to enter his name and
other biographical data; how to work the problems and inark his
responses; and even how (o obtain a maximum score. For most groups,
the procedure is much more complete than it actually needs to be—g
comfortable margin of safety has been provided,

Yet, as was earlier noted, the effectiveness of this process
depends on two important characteristics of the examinees for which
the standard tests are intended. The first is the examinees' familiarity
with the general ritual of modern testing. Except for certain minor
differences, the test they are taking today is "like all of the others"
they have been given on so many prior occasions, And the second is
theis facility in understanding and following printed instructions, for
the power of the printed word to elicit a desired response has been
the key to the efficiency of packaging that has made the testing of
many millions of individuals per year routine in the American culture,

For examinees who have neither of these two characteristics,
procedvres that are still more complete and <till more detailed must
be develeped. The first step is to revise the format of the test so that
it can be administered, as described in the preceding chapter. The
second 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 barest
essentials, it will still require the examinee to perform a fairly large
number of skilled operations. Some will be substantive, inherent in
the process of solving the probiem; sore will be strictly mechanical,
imposed by the logistic demands of group testing and economical
scoring. Both sets of skills must be taught as an integral part of the
pretest instructions.

The I-D teaching procedures rely mainly on demonstration,
visual aids, and supervised practice sessions. For inexperienced
examinees with limited language skills, all three proved essential,

The Demonstration Procedure

The substantive and mechanical operations the examinees must
master are best explained by means of a detailed demonstration that
encompasses svery step of the procedure. Using a large mock-up of
the actual test vaper, the examiner works a humber of sample problems
exactly as the examinees are to work them, showing by his actions
(and explaining by the oral commentary that acconpanies these actions)
just what it is that they are to do. As the demonstraiion proceeds,
the examinees are asked o participate more and mors actively in the
solution; by the time the final sample problem is reached, ihey are
in actuality solving it on their own {or, that at lcast is the goal at
which the develonment of (he demonstration procedure must be
directed),

Achieving this goal may require a lengthy trial-and-error
process, in which many alternative approaches are tried and discarded;
for, in addition io the general guidelines applicable to ull demonstra-
lions, most tests present one or more unique explanation problems
for which ad hoc solutjons must be developed. A number of these
spec’l cases will be illustrated in the following review of the principles
gene. ully applicable to the pretest demonstration,

Topographical Qrientation

The first step of the demonstration should consist of a "'guided
tour" of the test paper (i.c., the sheet of sample and practice 2blems)
that the examinees have been given. Using the large mock-up of this
paper, the examiner should identify each of its major components,
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distinguishing the ""sample problems we shall work now" from the
"practice probiems we shall work later,” and naming all of the test's
unique features, such as ""the graph that will help us to find the answer."
Before the examinees' attention can be focused on a~; one part of the
test, their natural curiosity about its many strange features must be
dispelled, and even the briefest of orientations will significantly in-
crease the attentiveness of the group to the subsequent more detailed
explanations,

In addition to its utility as a general familiarization device,
this initial orientation also serves the highly important function of
showing the examinee just what is meant by a "iest problem' in this
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
nex: is a major source of confusion for an inexperienced examinee,
In the I-D tests, for example, a "problem" sometimes consists of five
drawings, sometimes of two small squares, sometimes of a path that
covers half of the page. If the examinee is not shown explicitly the
nature of the units into which each of these tests is divided, the
demonstrations will not be fully effective. In this first step of the
procedure, defining the problem units is the key teaching objective,

Sequence of Instruction

The sample problems that follow this general orientation should
be designed to teach the task in logical chunks, b rinning with the
essential concept and then adding the others more slowly. The first
sample problem is especially impertant since many examinees will
“tune out" if it seems too complex or chscure, For tasks that inherently
are complex, ways of reducing this complexity for purposes of the
first sanple 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 Test, 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 ccmmon to four of the
five objects shown in ecach 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 the common
characteristic of the similar four, and—because each of the {ive objects
invariably had at least one unique characteristic—would become
hopelessly confused. The difference between the operation required
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to solve the problen: (to find the four) and the operativn 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 i~ur drawings that
are not only similar but identical, and the concept taught js that "four
are the same." Then, the second sample extends this concept to the
one that is actually desired by showing four pieces of [ruit 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 u chunk to be effective.

For complex tasks that are not readily split irto discrete com-
ponents, a more general training session in advance of even the first
sample problem is often a useful precaution. In the I-I» luxes 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 vecause 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 ar2 based on tables and
graphs, a general explanation of these kinds of data displays also
proved to . 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 turden 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 vossible, the instruciional sequence should rely on
physical demonstrations—~i.e., on visible actions of the examiner —
ratiier than verbal explanations. If the examinees are able to see wnat
they are to do, the instructions will be considerably more effective;
the test constructor should try to find ways in which even "inental"
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 onc tiiat can be demonstrated concretely. The I-D Dexterity
Tests, which arz pbased strictly on the physical action of tracing a
path with a pencil are ore 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 reqguire primarily mental cperations.
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 selu~m achieved. Certain
aspects of a mental ability test simply cannot ve shown, and the
teaching burden tor these aspects must be carried by an cral explana-
tion aione. When this is the case, even more trial-znd-error than is
necessary for the development of the demonstration techniques typi-
cally wili be required.

One problem is that the uze of a single word or phrase in the
course of the commentary can mean the difference between success
and failure, especially for seccnd-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 bridge that is used to link the concept to ideas 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 [or 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 demenstratiuns, 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 cach testing location, and durable enough to withstand frequent
transport and use under unfavorable elimatic conditions, They must
be reusable, even though the 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 depree of reusabilily 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 regulur 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 stusdy,
and the marks that the examiner makes on its surface during the
administration of the test can be rubbed off with a cloth after the
session. In quantity, the cost 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 popular use. The display
board (which doubles as a carrying case for the visual aids) is covered
with the “loop" tape, and to the back of each visual a few strips of the
"hook™ tape are =ifixed. 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 the board.

The use of this tape was first suggested by the requirements of
the Boxes Test, in which the examiner must te able to reniove 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 the Figures Test are illustrated in
Figure 2,
The Supervised Praciice fession
The practice session that follows the demonstration is another

essential element of the teaching procedure. It should be designed to
serve three major functions.



FIGLE 2
Examiner's Instruciions 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 Timer with bell
Fie Display Sections for t* Figures Test
Five yellow cut-outs
One Display Board
Two black or red marking pencils (china marker)

PROCEDURE

Set up tns display board.

Students turn to the green paper number 10.

Examiner explains the four sample problems.

Group does the four practice problems in one minute,
Examiner puts problems 5, G, 7, and 8 on the display board,
Examiner explains and demnstrates the practice problems.
Group puts away their green books.

Test papers are distributed.

Each examinee writes his number on the test paper.

10. Part One is administered in five minutes.

11. Part Two is administered in five minutes.

12. Test papers are collected.

Examiner's Instruvctions FIGURES TEST

1. DISPLAY BOARD

Set up the display board exactly as shown
at the right. Be sure that the display
board is placed high enough for everyone
to see,

2. INSTRUCTIONS

Everybody take your green book. (Pause)
Find paper number 10. 1t looks like this
naper in my hand (Hold up a copy of page
10 for ull to see). The front of your paper
looks like this (Point to visual).
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At the top of the paper are five pictures, A, B, C, D, and E (Point to
each). Under the pictures are problems ., . . Problem one, Problem
two, Problem three, and Problem four (Point to cach). These are
pictures (Point) and these are the privlems (Point),

3. SAMPLE PROBLEMS

Now, look at problem one, (Pause) Inside probtem one . . , some-
where inside here (Puint) ., , | there is hidden . . . there is hidden . . .
one of these five pictures (Point to the pietuses). Only one. 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 luoks exactly the same inside problem
one (Point}), as it looks up here (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 superimpose o C.) It fits exactly inside
vroblem one (Superinipose on problem one). It is exactly the same
(Keep moving cut-nut fron: one to the other while talking). It is
exactly the same size, exactly the same shape, it has not been
turned in any way (Turn figure). Not turned in any way. The ansver
is C. (Put down cut-oct,)
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and 1t s not turned in ny way. It fits exactly inside problem one.

To show that C is the right answer. I take my pencil and mark under
C. Fill in the two lines under C. (Mark visual,) Everybody, take
your pencil and mark under C. (Give proctors time to cheek.)

Now louk at prublem two. Look at problem two, The question is the
same. Which picture is hidden inside problem two? (Pausc) Who
can tell me which one?  (Get respouse.) That's right, it iz E.

(Pick up cut-out and demonstrate.) Remember it must he exactly
the same size. Exactly the same shape, 1t cannot be turned in any
way. It must fit exactly. The answer is E. Everybody mark E for
number two. {Mark visual.)

Problem three. Which picture is hidden? (Get group response,)
That's right, it is picture B. (Demonstrate with cut-out.) Itis
exactly the same size. Exuactly the 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 proup response,)
That's right, it is picture D. (Denicnstrate with: cut-out.) It is
exactly the same size. Exactly the same hape. It has not been
turned in any way. It fits exactly, Everybody mark D for number
four. (Mark visual.)

Put your pencils down!

5y
4. PR)ACTICE PROBLEMS : i
Co
Pl
On the bottom of your pepers are pro- )
blems 5, 6, 7, and 8. You will do these \
problems for practice. You will do o
these four problens in one minute, SRR

Pencils up! Everybody begin! (Start
clock.) (While students are working
replace the four proolems on the
visual board with problems 5, 6, 7, and
8.} Allow cxaetly one minute,

Stop! Put your pencils down!

Let us check on the answers.

aR
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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. € will
not fit (Demonstrate).

Problem 6. Which picture is hidden? (Get group response.) That's
correct, it is C. (Demonstrate with cut-out.) It is not E, E will
not fit (Demanstrate),

Problem 7, Wrich 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,)

Everybody take your green books and put them under your seat.,
(Proctors check.)

5. TEST PAPERS

Proctors distribute the correct number of test papers to *he first
examinee in each row. The first examinee walks down the zisle
and gives one paper to each person in his row. Check that papers
are being passed quickly.

Does everyhody have a test paper that looks like this? (Hold up a
copy of the Figures Test for the class to see.)

6. NUMBFR

At the top of your paper is tne ord number (Point). Everybody
find the word number, Now take your pencil and write your number
on the line next to the word number, (Proctors check) Everybody
write your number, T

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 L

the time is up, put your pencils 4
down and wait. You are to do these ’ ‘/ 1 6

20 problems (Point) and no more, o ";“\L"”J‘
Pencils up! Everybody begin! ! L Ya~"
(Start clock.) l—%

Allow exactly five minutes, Check
that no one turns his paper over.
Pencils up! Everybudy stop!
(Insure all stop and keep peneils
up.) Part I is finished.
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8. PARTII

We will new do Part II which has 20 prublems 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, 1
Pencils up! Everybody stop! s‘ /
Help proctors collect papers quickly. , of
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The first is to give the proctors an opportunity to check cach
examinee's performance as he works on the practice items and to
provide any aaditional 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 scldom effective. Looking at an actual sample
of each examinee's work—which an experienced proctor can learn to
do at a glunce while "patrolling" the aisles during the practice session—
is the only realistic way of verifying that the instructions have been
anderstood.

The second is to provide the examinees with feedback on their
individual efforts in solving the problems, as a basis for more meaning-
ful follow-up explanations. After the examinees have completed the
practice exercises, the examiner . hould go over these items and
expiain the answers intended, so that each examinee can identify (and
hopefully profit from) the errors that he has nade. 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 which 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 the 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 five
minutes for thirty problems" is a quite meaningless form of puidance
for examinees not accustomed to aptitude tests, and so is the standard
caution to "work as fast as you can without making misiakes." 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 standard aptitude
tests. One or two practice problems aie seldom enough, And, as a
result of this extended practice session (and of the detailed demonstra-
tion that precedes it), the 1-D approach does require more time than
the standard testing procedures. But the twenty-four minutes of total
testing time that the average 1-D test requires is thought to be entirely
reasonable for measuring novel skills in bopulations 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 procedure
concerns the criteria by which the effectiveness of a trial procedure
can be assessed, In all of the approaches that have been suggested,
the test constructor has eventually to put his ideas to the test by trying
them in a live testing session and by determimng the degree to which
they actually communicated the essential concepts and Operations to
the examinees, The question is: How cap e tell? How can he differen-
tiate the examinee errors that are attributakle to a faulty teaching pro-
cedure from those that reflect deficiencies in the content of the test
or in its forrant or in any of the other Structural features considered
in Chapter 4? Iy the standard analyses of the results of » test, the
effects of al] of these different kinds of shortcomings are intermingled,

In the AID/AIR studies it was found that three Separate types
of criteria could generally be applied, They are increasingly expensive
but provide increasingly sharper results,

At the simplest level, the examiner can rely on the observations
that the proctors make during the bractice sessions, By noting the
frequency of pProcedural errors, the number of €xaminees who need
Special assistance, the amount of hesitation when the starting signal
is given, and other symptoms of uncertainty or confusion, experienced
procters can usually make fairly astute judgments about the "readiness"
of a procedure and can often pick out the Specific elements of the
Sequence that require further attention, During the early tryouts,
when the procedure is still in the preliminary development stages,
such proctoyr Judgments are generally sufficient.

As the procedure is developed further, however, additional
indexes wili be required, for the observations of the proctors are
necessarily limited to a small sample of examinee performan e and
are sensitive mainly to the grosser kinds of mistakes, And, however
accurate they may be in identifying deficiencies at the early develop-

the procedure—has or has not been attained is Something that a
proctor cannot be expected to assess during the course of a live

Somewhat better for this purpose is g check of the examinees'
test scores, using not measures of central tendency but the raw score
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distribution. When the procedures have not been adequately understood
by a part of the group, the shape of the distribution will generally have
two humps rather than the one normally expected, for the scores will
pile up not only around the mean but also at the chance level at which
those 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 nature
of the examinees' answers to the individual test question—i.e., on the
kinds of mistakes that they made. Two examples of such indexes are
given in Chapter 6 in the discussions of the Boxes and the Verbal
Analogies Tests. The former is based on a certain subset of items
that 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 net understa=d the basic idea. These kinds of indexes are useful
not only during the developmental stages but also in an operational
testing program, to monritor the quality of administration at the various
field locations,

CONTROLLING PERFORMANCE

Another essential requirement of effective testing is that the
conditions under which the various examinees take the test be suffi-
ciently 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 an
unfair constraint, In the jargon of test construction, reasonably
standardized testing conditions must be maintained. ‘

The unique problems of standardization that arise in the develop-
ing countries lie not in ensuring that the examiner and proctors will
make the same inputs to all groups at all testing locations. This is a
universal problem in al] countries, and the same types of precautions
(i.e., adequate training, detailed manuals, and statistical checks of the
scores) should be applied. Rather, the unique problems lie in adequately
"programming' the behavior of the examinees to ensure that all of
them 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 reasonable
uniformity in individual performance, a variety of specific controls
usually must be applied,
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The Explicit Test Regulations

In all aptitude tests, tiiere 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 strictly as possible throughout the session.

The problems in enforcing these basic rules derive mainly from
the naiveté 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 v 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—
will dizappear.

One way of helping the inexperienced examince is to use obvious
and unambiguous signals at the beginning and ead 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 practired 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 are 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 II 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.
To 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 tesiing procedures. Many ideas for improved controls
will occur to the examiner who actively looks for deviations during
each testing session, and then asks "How cin 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 con and should do, however, is to
ensure that the tactics which are aught as the "normal" test-taking
proceduze 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 to adopt them as the >ormal test-takirg
procedure; for, even though this will not guarantee uniformity, the
number of examinees who will deviate from the optimum tacties 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 trvouts
the proctors noted that many examinees skipped the harder problems
and worked the problems based on the easier operations first rather
than fellowing 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 tais
Jarge 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
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third, and division 1ast was foilowed in subsequent versions; and the
large differences in examinee tactics that were initially noted no
longer occur,

To a considerable extent, of ccurse, this difficulty can be attri-
buted to the test constructors for adopting an unnatural sequence for
less than compelling reasons. Herein lies perhaps the key principle
in controlling these kinds of variations in test-taking kehavior. 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 nalve.

For a second major source of tactical variations, so simple a
remedy cannot be prescribed. Indiviiual differances in the manage-
ment of time limjts—which are substantial even in groups of highly
experienced examinees—are magnified many times over in the develop-
ing countries; a number of special measures must be introduced to
obtain comparable scores. If one exaininee 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 particulay tes. requires.
Speed tests, power tests, and time-limit tests are the three major
categories to be considered.

Speed Tests

Strictly speaking, a speed test is one in which every examinee
would 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 bi oadly 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 incjude 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 maximum score on these types of tests
is to use a greatly exagperated pace during the demonstrations, If the
examiner works the sumple 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 censiderably also in
easing the tensionc that typically inhibit all-ovt performance. From
the point of view of uniform tast-taking behavior, speed tesis 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 2 more tightly controlled test provides to prepare them
for high-speed perforinance.

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 facster, 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 certain 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 remirders 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 Le 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
saved because of the woy 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 incorporaies an
automatic pacing prc.edure. 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 Tesis

Most aptitude tesis 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, 2< in the speed test, accomplishment per vnil
time:; 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 estabiish hard and fast rules that the entire group is
to follow. Each examinee must develop the particular strategy that
is riost consistent with the strengths and weaknesses of his own
performance; this, of course, is extremely difficult for examinees
Wwho have had at best limited exposure to testing.

Two useful techniques for assisting the examinees in this task
have already been notec. One is to use tne 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 wi. n the test begins,
many of them will continue to adjust their performance throughout

the test, and not only interexaminee but also intraexaminree differences
in tactics may be encountered.

As a further remedy, therefore, experimental studies were made
also of the value of statistical corrections that mizht help to equate the
performance of the more conservative and the iuore 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 thy 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 chould 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 constraiat 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 natiorn-wide 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 feur or five pructice 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
extraci them, one at a time, when the approvriate signal is piven,
To the maximum extent practicable, all sortiny and arranging of the
test papers for fast distribution should be done in advance of the
session by personnel less costiy than the examiner and proctors,

The most feasible way of reducing the number of adminjstrative
personnel that are required is to utilize the 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 instructions, vie,—could be reintro-
duced for groups more advaiaced than the examinees for which the
I-D techniques were originally developed. And some preliminary
evidenee suggests that in cerfain situations this can be done with little
or no loss in the accuracy of the results. But the more careful research
that would be necessary to determine the level of examinee sophistics.-
tion at which the 1-D approaches can in fact be replaced with standard
methods has not vet been carried out in any developing country, and
ad hoc determinations will have to be made for each situation in
which such simplifieations 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 be 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 wiil 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-unit to which they
are to respond.
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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 slowly, This type of sequential approaczh should also
be used in acciding which tests should be given near the beginning and
end of each session, so that the examinees can learn the compiex
tasks more readily by building on what they learned before,

4. To the maximum extent practicable, cach operation 2
exaninees are to perform should be reduced to a physical action that
the examiner can aetuzlly show. Visual aids are especially helpful
in reducing "mental" tasks to obser -able operations,

5. The development of the oral commentary that accompanies
the demonstration may require extensive trial and error. In eertain
tests, the choice of a single word car. be critical to the effectiveness
of the procedure.

6. The final step of the instruetional sequence should be a
supervised practice session in which cach examinee gets feedback on
his performanee. The time limit for the practice exercises should
be proportional to that used during the actual test,

7. To evaluate the effectiveness of the teaching procedure the
test constructor may rely on the proctors’ cvaiuations, on analyses
of the distribution of scores, or on special.indexes based on the nature
of the examinees’ mistakes. The last of these will usually provide
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-
cedure so that it is physically inypossible for them to make a mistake.
Unambi.ruous and consistent signals and the effective use of proctors
arce also important,

9. The major source of interexaminece differences in test-taking
behavior is the variability in individual tactics that time limits permit,
To obtain comparable performance samples from the more conserva-
tive and the more reckless examinees, special controls, training, and
statistical corrections may de required.

10. The cfficiency of the I-D testing procedures-—with respect
to capacity, time, and personnel requirements—can be increased by
making appropriate ar sangements 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 examiner's instructions
for the Figores 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, s0 as to promote uniform testing pro-
cedures at all locations, should also be noted,
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Each of the techniques described in the preceding chapter was
applied in the development of one or more of the tests in the [-D
Aptitude Series. This chapter deseribes nineteen of these tests, ooth
as an illustration of the adaptation techniques and as an introduction
to the following chapter on practical test applications.

Each description begins with a summary of the special features
of the test, as it was originally developed for use in West Africa, and
then notes the wayvs in which this original version had to be modified
for use in other countries. It will be seen that relatively few modifi-
cations had to be made in either the test content or the :asting mechan-
ics, and that the approaci to test adaptation suggested in the preceding
chapter appears to be safely generalizable to a variety of cultural
settings. This was the major finding of the "generalizability phase"
of the AID/AIR research,

REASONING TESS

Five of the I-D tests measure skills in working with concepts
and logical relations, and are in this way similar to the instruments
popularly called “intelligence' tests, They are based on three different
types of test items, and arc intended for use with examinees at different
levels of education.

The Similarities Test is entirely pictorial and is intended for
use with illiterate or scemiliterate groups, or with examinecs who
are functionally illiterate in the second language in which the testing
program must be conducted. The Verbal Analogics Test (Low) and
the Verbal Analogices Test (digh) use printed words rather than
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pictures, and the Reading Conmiprehension Test (Low) and the Reading
Comprehension Test (High) are based on paragraph-long descriptions
and explanaticns. The Low iorms of these tests are of approximately
equal difficulty and are intended for examinees who have the equivalent
of a primary school education. The High form of the Verbal Analogies
Test is of intermediate difficulty and is intended for examinees with

a few years of postprimary education or training. The High form of
the Reading Comprehension Test is more difficult still and extends

the range to the university level,

I-D Test 1: Similarvities

Most of the developmental work on the Similarities Test was
done in the very early days of the research, when the identification
of talent in semiliterate groups was regarded as an important proiect
objective. But as the rapid expansion of primary education throughout
most African countries began to produce an ever-larger surplus of
job seekers with at least minimal literacy qualifications, the need
for this type of test was reduced; its development thus was not fully
completed. Accordingly, the Similarities Test is useful chiefly as a
model of the methods of adaptation that can be used in testing indivi-
duals with little or no education. In its present form, it is considered
suitable for only limited practical use.

General Description

The Similarities Test contains two types of items, as shown in
Figure 3. All but eight of the 30 test items are o the "four of these
are in one way the same" type, however. The administration time
is approximately 35 minutes, including the fairly lengthy explanation
and demonstration procedure. Answers are marked directly on the
test paper, so that seoring could be done by machine; but a2 machine-
scorable version has not been prepared.

The Adaptation Procedure

The major problem in developing this kind of test is that it is
virtually impossible to devise a test item that has only one logical
solution. Invariably there are a number of concepts that can be
applied, and the trick is to try to develop items in which one concept
is clearly "more logical” than all the rest, but yet not so obviously
logical that every ex: minee will solve the problem correctly,

Thus, in the first sample item in Figure 3, the intended answer
8 "trunk" because all of the other objects are open rather than shut,



THE I-D APTITUDE TESTS 115

FIGURE 3

Sample Items of the I-D Similarities Test

s g | TF

When the examinees reach this item, the examiner says: 'Number Five: Tin-Trunk-
Book-Lock-Chest of Drawers, Four of these are in one way the same, Mark the
ONE that is different.*

W | ee @ | 4 | S

When the examinees reach this item, the examiner says: "Number Twenty-two: Dog-
Bicycle-Roof-Umbrella-Spoon. Two of these things are in one way the same. Mark
the TWO that are the same and be sure to mark TWO, "

Gt

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 second
item, 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 than
the 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; if the
statistical findings are poor, it must be revised or rejected. The
opinien of the test constructor is not pariicularly important.

Where the test constructor's insights do matter, however, is
in 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 for
effective 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 s'ructure. 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 reasoii, extensive use was made of the - “nique of
asking examinees to explain their answers, as was earlier suggested,
and of repeated item analysis studies. But even this was not sufficient.
The present version of the Simiiarities Test is the product oi seven
cycles of item analysis ang 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, and 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. The pacing
of the later practice items is at the sanle 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 the
pretest instructions and explanations.

All of the features of the Similarities Test but one are thought
tn be 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 eifected. 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-
ted was to replace the drawings that are peculiar to the African scene.
Sonie of these changes were sirictly stylistic, such as replacing the
typically Afiican roof in the second sample item with the type of roof
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 hetter known in a country
such as Korea. In making these latter chunges it was necessary to
find substitutes that had all of the characteristics »f the original
important to the concept underlying the item but that did not have
additional properiies which would introduce a second "right" answer
as logical as the one desired.

Culture-tied changes in the concepts themseives did not seem
to be required, at least to match the effertivencss of the original
version. In Brazil and Thailand, the original concepts were used with
no modification whatever, and the statistical findings were essentially
the same as those obtained in the African countries. Whereas a num-
ber of changes were made in Korea after the ilem analysis of the
original version, these were strr shtforward technical improvements
that had no cultural connotatjons.

These findings suggest that the concepts which survived the
many tryvouis that were carried out in West Africa during the initial
development of the test are reasonably generalizeable across different
cultures. But it is virtually certain that further research would
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
Thailand, since this sample is most nearly representative of the
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 or so additional items would raise these
figures to more acceptable levels.



118 ABILITY TESTING IN DEVELOPING COUNTRIES

TABLE 1

Typical Reliability Estimates of the 1-D Similarities Test

Country Group Education Number rx
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 ezaminer, and can identily 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.

1-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 oune 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 e tested. The High form is used
less often because individuals with nine to 1en years of education are
"in hetween" the major selecvion decisiors made in most countries;
above this level the High form of the Reading Comprehension Test
has been found moie effective,

General Description

Each form of the Verbal Analogies Test contains forty items of
the type shown in Figure 4. There are twenty items of approximately
equal difficulty on each side of the test paper, and these two sets of
problems are administered as two separate parts. Nearly all of the
examinees complete the test in the allotted time, whicl is ten minutes
and seven-and-a-half minutes per part, respectively, for the Low and
the High forms. The total administration time is approximately 30
minutes, and the test can be scored by machine.

The Adaptation Procedure

The major problem encountered in the development of this test
was that the concept of an "analogy™ proved to be extremely difficult
to explain. All of the initial attempts—such as "these two things are
alike in a certain way, and these two are alike in the same way" —led
mainly to mass confusion; the research never did produce a satisfac-
tory 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
boy and_?
foot ride girl road father

(High Form)

9, scale and pound

clock and___ 7

hancls hour run watch measure
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The approach that did prove effective was the simple one of not
trying to explain the concept at all. The examiner merely points out
that the last word is missing in the first demonstration item, and
reads this item aloud to the examinees: "Mother and daughter, father
and. . .." He asks for the missing word, and most of the group in
unison 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 examinees
work individually on their own practice papers. At the end of this
session, the group understands what is required, even though none of
them may be able to explain the analogy concept in the abstract, The
test itself can then be given.

Al each stage of the development of this brocedure, the effective-
ness of tha instructions was judged not by the numbers of test problems
that the examinees answered correctTy_, but by the nature of their
mistakes, In the first sample problem of Figure 4, for example, an
examinee who does not understand the analygy concept will tend to
ignore the top line of the problem comgletely and select "girl" as
the answei, because "boy-girl" is a more logical pair than "boy-foot,"
"boy-ride," or the other possible combinations. By counting the num-
ber of examinees who consistently chose such logical pairs, it was
possible to estimate the number who did not understand the instructions.
The revision and rephrasing of the instructions was continued until
these error counts showed that the goal of 95 percent comprehension
had been achieved.

The content of the test evolved through a series of straightfor-
ward item analysis studies, in which no unusual problems were noted,
Nor were there any difficulties with the testing mechanics, which
follow the standard 1-p procedures,

Intercountry Modifications

The Low form of the Verbal Analogies Test was translated into
Portuguese and Thaj, the High form into Thai only. In translating
the Low form it proved possible to retain all forty of the original
problems in both countries, with only such minor modifications as
the change from "pound" to "kilogram" in the second sample item
of Figure 5. In the Thai translation of the High form, a number of
the original items had to be replaced; and eight new items were
added to the lest (as was done in Thailand in the case of the Low
form as well) to produce a 48-item version.

The basic reason for the replacement of a number of the original
concepts 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 usad 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 'vas decided not to attempt to translate the original
version, and & totaily new 48-item test was developed. As a result, the
generalizability data from the Korean studies show only that the
analogy format is snitable irn also this country; they provide no infor-
mation about the transferability of the original items.

In Thailand, administrations of the Verbal Analogies Test with
printed rather than oral instructions were also attempted, and they
gave 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 the 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 since 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 seen that the
estimates for the Low form are virtually identical at all iocations,
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 the1efore are not representative of
the unselected applicant 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 follcw -up studies based on grades in secondary school courses.
For planning purposes, a figure of approximately .50 is a veasonable
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
lo obtain evidence of the candidate's reading proficiency as a by-pro-
duct of the measurement cf his overall ability level. The second has
been as an initial screening device for secondary school appiicants,
to reduce the 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 S 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 Jears 282 0.75

High (48 items) Thailand Secondary
students 10 yeairs 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-
mercial training institutions, and, to a limited extent, for postuniversity
professional courses. Its range of difficulty appears to be adequate
to accommodate this variety of practical applications.

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
word that has been omitted. The Low and the High forms include 40
and 42 items. respectively, and most of the examinees finish in the
95 minutes allotted. Because the task is an especially easy one to
explain, the total administration time seldom exceeds 30 minutes,
and the one-page paper test can be scored by machine.

The Adaptation Procedure

The major problem in the development of the Low form of this
test was that the standurd technique for measuring reasoning ability
FIGURE 5

Sample Items of the I-D Reading Comprehension Test

21. weapons boorr}evangs types Australians curv

A boomerang 15 a curved club which has been

used for hundreds of yeais in Australis - Although 22, it over dropped  time thrown
in the past it serdelrmly as a weapon, there are s B A R e
now two k.nds of 2. A small one, used only 23, targer faster powerful  curved metal

for sport, will return to the thrower when it is<€.
by a skilled person.The23 war hoomerang
does not 24 when thrown.

24 in return k_lﬂ miss break

llock(".:gémd jet motors are very similar mthat 36, S propel  transmit - quide operate
both =2.. the vehicles in which they are 3 by 37 mounted controlled  maving loaded guided
expelling particles at a very high velocity. Such oo o s i

particles must have not only 38 they olso 38, Power fuet enerqy force
must have weight to provide the necessary reac. v s R it
tive force. A torch hght does expel particles 3g, heat weight torce
at the speed of hght, but the particles lack 39 T = s
so that the reactive force 1s annost 222 . The 40, comstant negh exnay
primary difference between rocket and jet motors o ”
15 that, whereas jets must hurn oxygen from the 4], bawer oxdant
air, rockets carry their, AL with them so that o
42. enemy jets wgv.!d

they can fly above the =% . ERS RaH
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within the format of a reading exercise—whicl is lo write items that
require the examinee (o draw logical inferences from the information
presented—is difficult to apply with examinces who have only minimal
skills in the language in which they are being tested, It way difficult
to find paragraphs that were simple enough for the exaniinees to read
and understand and Yel meaty enough to permit reasonable test items
to be written, And, given suitable paragraphs, it was difficult also

o devise items (hat required sonie clement of reasoning without
exceeding the capabilities of students with only a primary school
education,

The first sample item in Figure 6 illustrates the kinds of issues
that are eacountered. The last two sentences of this paragraph con-
trast twa types of boomerangs, and the test construction objectives
were the following;

1. To leave enougrh of the original content of these sentencesg
intact to enable the examinee to see that the features of the two
boomemngs that are different are heing compared: and

2. To measure whether the examince is able to infer that any
feature of one of the boomerangs that has been replaced by a blank
must be just the opposite of the other boomerang's characteristics,

The features that are contrasted are sport-war, small-large, and
return-not return, angd the question was which meniber of each pair
to delete from the origsinal paragraph in writing the items,

To answer this question, severa] tryouts were needed. It wis
found that in the Sport-war pzir neither word could be deleted hecause
this contrast was (oo difficult for the examinees, and that in both of
the other pairs it was the second rather than the first feature men-
tioned that should he deleted, Apparently, the tagk of answering a
question on the basis of information presented later in the paragraph

s also too complex for the examinees T

In the development of (he Low form, then, a fairly lengthy series
of tryouts and jtem analyses was required. For the High forin, this
was much less of g problem, since more complex paragraphs and
associations could safely be used, ag illustrated in the second sample
item of Figure ¢, In reviewing this item, incidentally, it should be
noted that all of the questions can be answered without any advance
knowledge of rocketry whatever, even though the paragraph gives a
fairly teehnical 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

1-D visual aid was fully effective in explaining the marking procedure,

Intercountry Modifications

Because the contextuil clues on which these items depend would
seem to have limited generalizability from one language to another, it
had been thought that direct translations of this test would probably not
be effective. But the results of the two translations that were attempted
turned out to be as good as those obtained from the original version,
and suggest that this type of test is much less dependent on language
idiosyneracies than had been suspected.

The Low form was translated only into Portuguese, and the High
farm only into Korean. No changes were made in either country; and,
as will be seen presently, the estimates of reliability and validity that
were obtained were entirely adequate to warrant the operational use
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-
imately the same level for both forms and across all three locations.

TABLE 3

Typical Reliability Estimates of the 1-D Reading
Camprehension 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 yeurs 295 0.74
High Korea Telecommo trainees Mixed 138  0.77

*All are KR-20 coefficients except the Brazil estimate, which
is an odd-even coelficient of correlation,
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In West Africa, the validity of the Low form zagainst 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
Brazijl 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 exgectation.

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 sample 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 the I-D information tests is to measure
the examinee's interests in and aptitudes for certain broad categories
of occupations. The rationale underlying these tests is that every
individual accumulates a fairly large amount of "incidentai” 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 his 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 keer
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-school-gaduate level. They are designed for selection into
the science and the arts curricula, respectively, of universities or
other postsecondary institutions.
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1-D Test 7: Mechanical Information

The I-D Mechanical Information Test has proved to be the most
consistently effective of the I-D tests for vocational selection at the
postprimary level, Because of its essential simplicity, however, its
range of applicability does not extend to examinees who have had more
than two or three years of postprimary education, and it cannot ner-
mally 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

TN 3 .
42 G g e "'l‘ﬁ‘ When the examinees

vy ~, e 1 reach this item, the ex-

! T 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."

44 O /}("s /f/‘: C‘,}f (f’ < When the examinecs
"E’i DA ¥ LY 2 Y reach this item, the ex-
> - aminer says, "If you re~
move the top of a bicycle

bell and look inside, which picture best shows vhat you would see in-
side a bicycle bell? Mark one."
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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 think
of that are sufficiemly universal to serve as topics for technical items,
irrespective of the degree of local modernization. This list included
natural phenomena, such as weather; common household procedures,
such as the uses of fire; and basic commadities, such as candles or
mirrors, which vere known to be found inall parts of the country.
The second step was to visit a large sample of villages, and to look
for other common amenities that could safely be added to the initial
list., This sugeested such additional topies as bicycles, blacksmith
shops, sewing machines, and even trucks, which (thnugh perhaps not
observable everywhere) were prevalent in at least those locations
that were likely (o wenerate applicants for vocational courses, And
the third step was to prepare the trial test items, and to carry out
the numerous item analysis studies that eventually produced the final
version.

In accordance with the basic rationale of this test, the approach
insofar as possible was to try to devise items of the type illustrated
in Figure 6. In the first example, the notion is that all youngsters
have an opportunity to wateh the local blacksmith at work, but that
not all of them will he sufficiently interested in this kind of activity
to note and recall what he actually does. In the second, the intent is
to identify those youngsters who are sulficiently curious about the
gadgets they use to try to find out what is inside. Both answers
depend on observations of phenomena quite different from those
studied in school.

The procedures used for administering this test were patterned
alter those used with the Similarities Test, and are highly effective.
Having the examiner read each question aloud ensures that the exam-
inees will be able to interpret the drawings correctly and yet does
not confound the skills tkat this test is intended to measuce with the
reading skills that would be introduced by printed instructions. This
approach also paces the test, so that all of the examinees attempt
every item,

In all other ‘espects, the characteristics of the test and the
methods for administering it follow the standard I-D procedures,

Intercountry Modifications

The Mechanical Information Test was administered in all three
countries without substantive modifications. The instructions were
translated into the local language, and in two of the countries (Korea
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and Thailand) certain of the line drawings were changed to equivalents
- nmore familiar to the examinees.

Whether these kinds of changes are sufficient to permit the use
of this testina ditferent culture, or whether the content also must be
adapted cannot be determined from the limited data so far assembled.
The results to date show that the original Mechanical Information
Test was a reliable measure of vsomething" in these three countries,
but have noi yet confirmed that this vgomething” is in fact related to
performance in vocational courses. Pending further validity studies,
little can be said about the genera‘.izability of the specific items
developed in West Africa for use in other cultural settings.

There is some evidence, however, that the use of printed
instructions, as was tried in Thailand, does change the character
of the test and should probably be avoided. When scores on the
original version of the test were compared with the grades of ten
classes of seventh-grade students in their major academic courses,
an average correlation coefficient of approximalely .95 was obtained.
But when the same comparison was made for ten classes which had
been given the test with printed instructions, this coefficient jumped
to .43, indicating that more scholastic ability (and perhaps less
mechanical aptitude) was being measured. This suggests that the
oral administration procedure should be used for vocationat applica-
tion, even when the test can be given in th2 first language of the
examinees.

Typical Results

The reliability estimates typically obtained for the Mechauical
Information Test are shown in Table 4. They are reasonably uniform
and show that at least the reliability of the instrument was not affected
by transplanting the items to a new cultural setting.

The validity of the test in West Africa has been in the range of
.45-.55 for trainees in a variey of skilled trades, as determined
through both concurrent and foitow-up studies of grades in practical
courses. In the subsequent study at the Malawi Polytechnic which
was discussed at sonie length in Chapter 2, a coefficient of .59 was
obtained. Bul in Brazil a validity of only .28 was obtained in a study
of 127 technical trainees rated for purposes of the research by their
insiructors. To what extent this more modest result was attributable
to the criterion problems that were encountered, and to what extent
it indicates needs for item modifications has not been determined.
The Brazil study, moreover, was the only application nf this test
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TABLE 4

Typical Reliability Estimates of the 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 .16
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 helow or
above the level of the skilled trades was demonstrated in both Thailand
and in Korea. The tryouts carried oul in these two rountries with
students in the eleventh and twelfth grades and the additignal tryouts
carried out in Korea with semiskilled workers gave uniformly poor
results, confirming the Wast 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 . 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, ‘1 Information for
such fields as ecconomics or public administra r they may be
used jointly, to constitute a "general informatio. * of the type

often found useful for admission to the general pt  ~u of higher-
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. tichter, flexible.

15, The chief ingredient in window glass is

nylon. amber. cellulose. quartz. sand.

76. The main concern of UNICEF is

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 minimize
the effects of the science courses the examinee had taken in school
50 as to measure how much "incidental” infarmation 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 tavght in school and any examinee could have learned the
answer to any question that a test might include in 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
coveriiig a much broader range of topics than any of them was likely
to have encountered in school alone, thereby requiring incidental
information 1n addition to formally acquired knowledge for the
achievement of a high test score. A miscellany of items concerning
anatomy, astronomy, nredicine, biology, chemistry, physics, and
mathematics was included in the test: and, as will be seen trom the
sample items in Figure 7, an effort was made 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 Lo 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 [ocus on events, places, people, and organizations that
are discussed regularly in ihe local newspapers because of their
importance in national and international affairs; this approach was
found to be reasonably 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 Africus 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
versions of this test had to be updated in advance of virtually everv
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 exaninees. 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 bz required for South Ameiica, and one or
two still-different forms for the Asian countries.

The Science Information Test would seem to be less dependent
on cultural factors, and a translation of this test was prepared for
use in Korea. It appeared to be reasanably satisiactory in the one
study in which it was applied, but considerably niore data 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 alnjost
certainly the heterogeneity of the examinee group, which ranged in
education from the elementary to the university level. An gverall
estimate of .70-.75 for university-level students seems appropriate
for both of these tests.

Validity estimates 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 Admimstration courses and against overall grades
in the undergraduate level, The estimate in the Korean study of
telecommunications trainees was .44 against erades in practical
courses, but this result was probably inflated for the reason noied
above. For planning purposes, an estimate of approximately .35
seems appropriate for this type of test.

NUMERICAL TESTS

The 1-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.
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TABLE 5

Typical Reliability Estimates of the I-D Science and World Information Tests

Test Country Group Education Number r*
World Wesl Africa Secondary 11-12 years 188 .73
World Wesl Africa Postsecondary 12-14 years 105 14
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 vears of secondary school, and is sufficiently difficult to be used
up to and 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 mathematical 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 uses 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 parte of 75 prablems each; the time limit of
five minutes per part is designed to be 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 tiniz 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 made to keep them at the simplest possible level—two-digit
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FIGURE 8.

Sanmple Items of the I-D Arithmetic Test

o+ = 85 125 55 120 121
o+ 3= 86 25 o1 75 8T
8 - % = 18 13 3 15 23
% - % = 39 16 38 36 48
64 x T = 568 450 448 442 508
9 x5 = 344 355 345 346 335
08+ 8 = 50 68 88 5141
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. Bec:use of
the large differences in the quality of education provided by the many
primary schools throughout the country, it seemed important to restrict
the content to exercises that all of the examinees would have practiced
for years, irrespective of the merits or deficiencies of he particular
school 2ach had attended. And more difficult problems were not really
necessary to salisfy the requirements of the above rationale.

Explaining these very familiar exercises to the examinees
naturally presented no difficulties whatever. But encouraging them to
work these exercises rapidly required more careful prsgramming in
the 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 had
been 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 of
chanting computations in a fixed rhythmic pattern is one example of
the approaches incompatible with the rationale of the Arithmetic Test
that was encountered.
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Teaching the desired approach required a tusee-step procedure.
The first was to administer the Arithmetic Test as one of the last
tests of each session, when the concept of titae limits was already
well understood. The second was to stress speed throughout the
exaniiner's pretest instructions. And the third (and most effective)
was to let the examinees attempt to solve twelse praclice 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 [or 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 the mere conservative of the exominees.

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 attemptew..

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
lowe: iigure 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
Brazi! and the estimate of .62 obtained in Thailand are widely divergent,
probably a result of dilferences 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 4

Typical Reliability Estimates of the I-D Arithmetic Test

Country Group Education Number r*
West Africa  Primary students 6-7 years 3,684 .88
Brazil Primary students S years 135 .85
West Africa  Secondary 11-12 years 138 .88
Thailand Commercial students 11 years 61 3
Korea Technical students 12 years 228 .86
Korea Telecommo 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 commercial courses, results
comparable lo 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 tosts 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 io be reasonably
effective.
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General Description

The Graphs Test consists of thirty problems related to the
graph illustrated in Figure 9 and of a second part of 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 cnrresponding value of the other variable as quickly
as he can by ccrrectly 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
paper and can be scored by machine.

FIGURE 9

Sample Items of the I-D Graphs Test
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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. Ii will be seen that the ordinate dimension of the
graph is scaled by units of five, while the abscissa is scaled hy units
of one; that sometimes the examinee is to find the ordinate value cor-
responding to a given abscissa value, and 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 repreducing the test paper at locations at which
suitable duplicating equipment could not be provided. Becavse 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 changze. In both countries the original ver-
sion wis found to be fully effective.

In a recent study in Micronesia, an attempt was made to reduce
the vomplexity of this test so that it can be administered to examinees
at a lower educational level, The same scale was used for both dimen-
sions, the size of the grid was enlarged, and no interpolation problems
were given. These changes made it possible to administer the test
to eighth-grade students, but their effects on the test's predictive
properties have not yet been determined.

Typical Results

The estimates of reliability typically obtained for the Graphs
Test are summarized in Table 7. As in the car~ of the Arithmetic
Test, the low figure obtaied in Thailand is provably attributable to
the nature of the coefficient, and to tha use of arinted rather than oral
instructions.

The validity of the Graphs Test against academic course grades
at the upper secondary school levels was in the range of .35-.40 in
West Africa and in the range of .30-.35 in Thailand. In Korea the
validity against grades in telecommunications 1 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-
pectively, were obtained at these two locations; an estimate of .40 is
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 reauire. One is
designed for use at the semiskilled level; two are designed for selection



142 ABILITY TESTING IN DEVELOPING COUNTRIES

TABLE 7

T'ypical 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

*The 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 postprimary 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, used
jointly 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 because
its use was extremely limited in al} 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 sixty items of the type illustrated
in Figure 10. Four of the five drawings in each item are identical,
and the examinee is to gro 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 I-D Checking Test
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The test is divided into two parts that have time limits of only two
ininutes each, and the total administration time seldom exceeds ten

minutes, including the poetest instructions. The one-page test paper
can be scored by machine,

The Adapluliou Procedure

The development of this test illustrated the hazards of jumping
to conclusions about "obvious™ cultural modifications, as was earlier
roted. It had been assumed that objects familiar in the West African
setting would have to be used as the basis for the drawings in these
test items, and a variety of more familiai 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 provlem in explaining the task to the exam-
inees. The concepts of "same" and "different” were readily under-
stood, and cnly 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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vitwally flawless printing is an essential. Since most of the drawings
are not interpreted as representations of real objects by the examinees,
any imperfection in the reproduction of one of the drawings will niake
it as "different” from the others as will the defect intended; if an
examinee's score on an item depends on whether he notices the
deliberate or the inadvertent difference first, the test results will be
uistorted. Thus, in the first sampie 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 problems may be difficult
to ensure in some developing countries,

Intercountry Modificutions

The only other country the Checking Test was tried in was
Korea. No changes were made in the content of the items or in the
testing procedure.

Typical Results

The reliability estimates obtained in West Africa and Korea
are shown in Table 8. No comparable estimates have been made for
groups below the primary schocl level.

In Wesl Africa, validity estimates of the Checking Test were
not attempted. In the Korean study of textile workers, zero validity
was obtained aguainst the criterion of proficiency evaluations made by
the foremen of the 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 Checkir; Test

Country Group Education Number r*
West Africa  Primary students 6-7 years 2,920 72
Korea Texlile workers Elementary 144 .81

*Both coefficients are based on the correlations between the
separately timed halves of the lest.
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1-D Test 9: Boxes

The Boxes Test is a measure of three-dimensional visualizittion,
which is one of the basic abilities necessary {or most technical occupa-
ticrs. From a methodological point of view, its development was per-
haps the 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 demands it makes of the examiner, wio
must be given special training and practice in the fairly con:plex
demonstration procedure that the effective administration of this test
requires.

General Description

The Boxes Test consists of 48 items ol uie 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 totai of 40 to 45
minutes overall is required. The one-page test paper can be scered
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
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1-D Test 9: Boxes

The Boxes Test is a nieasure of three-dimensional visualization,
which is one of the basic abilities necessary for msst technical occupa-
tions., From a methodological point of view, its development was per-
haps the 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 demands it makes of the examiner, who
must be given special training and practice in the fairiy complex
demonstration procedure that the effective administration of this test
requires.

General Dasceription

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 i3 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 minuies each; but
because of the lengthy demonstration procedure, a total of 49 to 45
minutes overall is required. The one-page test paper can be scored
by machine.

The Adaptation Procedure

The major problem in measurirg spatial skills with a pencil-
and-~paper device is that the representation of {hiree dimeusions on a
two-dimensional surface is a special convention that has to be

FIGURE 11

Saniple Items of the 1-D Boxes Test
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especially learned. An examinee who has grown up surrounded by
drawings is thoroughly familiar with this convention, and will interpret
the test problems correctly. But an examinee unaccustomed to drawings
will see them the way they actually are—i.e., as "flat" two-dimensional
reépresentations. And because prior research had shown that uneducated
African examinees generally do interpret such drawings as having no
depth, 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-paper
lest, it was assumed that the correct interpretacion ef three-dimen-
sional drawings would have to be taught as an integral part of the
testing procedure. And since it was clear that teaching the examinees
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 ene, as illustrated in
Figure 11,

The next task was to devise an effective teaching procedure.
This was done largely through trial and ervor, by testing small groups
and noting which aspects of the procedure were not understood.
Eventually, the complex sequence now used emerged. It includes
giving each examince 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, lo relate the faces on the solid
model to the faces drawn on a blane; relating these sketches to the
mock-ug of the test paper that is used 25 a visual aid; relating this
mock-up to the exercises on the examinree'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 sample
items and for each of the practice exercises after the examinees have
tried to solve these items alone. This procedure was longer than
that used in any of the other I-D tescs, but was riecessary to ensure
comprehension with many of the groups that were tested.

The test items themselves are arranged in increasing order of
difficulty with respect to the degree of visualization required. The
early problems (such as Item 6 in Figure 11) require no visualization
whatever; an examinee who understands the basic idea can pick out
the correct answer without "mentally” folding the pattern at all, The
intermediate exercises (such as Item 14) can be done with a Singie
fold, 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. A3ut, 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
the research effort was soon shifted to standard tests of visualization.
In Brazil a standard cube-completion test gave gnod results with
groups at higher educational levels; in Thailand, a standard block-
counting test was found to be a poor predictor of performance in
eleventh-grade shopwork courses. But the data so far compiled are
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 @ That higher estimates were obtained
for groups of heterogeneous educaticnal backgrounds is normal for
most types of tests.

Estimates of the «alidity of the Boxes Test against performance
in practical shop covrses 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
.29 for trainees in four skilled trades in Brazil. In general, a figure
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
Brazil Craft trainees Mixed 231 .84
Korea Comimo trainees Mixed 138 .83

*All coefficients are based on the correlation batween the
separately timed halvas of this test.

I-D Test 10: Figures

The Figures Test is imended for the same types of applications
as the Boxes Test and is also a perceptual measure. But because it
is limited to two-dimensional representations, it does not require
nearly so complex an administrative procedure. The cerrelation
between the two tests is generatly lcw, and they are normally used
together,

General Description

The Figures Test consists of foi ty items of the type shown in
Figure 12, In each of the drawings, one of the five shapes at the top
may be found amid other lines that tend o 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 admin-
istration 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 difficul -
ties encountered with Boxes, the use of drawings in any form generally
required some adaptation of the standard test items, and Figures was
nho 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
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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 ber 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
develo;-ed, as illustrated in Figure 12.

The second was to eliminate the complexity of thz standard
"rule” that permits shapes to be hidden by turning tiem sideways or
upside 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 "same
shape" 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
hape B as the one hidden in Item 7, probably because they are not
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accusiomad to precision in matching sizes and forms exactly. To
tearch this, concept, a visual aid was developed that permits the exam-
iner to remove the shapes [rom Lhe key and to superimpose them or
the sample and practice items, lo demonstrate the precise fit that is
required.

With these modifications, the test could be administered efiec~
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 i,zg2 .72
Brazil Craft trainees Mixed . 239 .84
Korea Telecommo trainees Mixed 138 .85
Thailand Primary students 7 years 30 .54

*A1l 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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the low Thailand estimate, to the use of a different type of coefficient
and of written rather than oral instructions.

The estimates of the validity of the Figures Test against perfor-
mance in shopwork courses were in the range of .30-.40 in West
Africa; the estimate of .38 subsequently obtained in the study at the
Malawi Polytechnic was consistent with this result. In the other
countries, the estimates were 94 for the telecommunications trainees
in Korea, .32 for automotive trainees in Thailand, and .32 for trainees
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-
tions. Although of somewhat different levels of difficulty, all three
can be used at the postprimary level, and they sre normally used
jointly for such applications.

The I-D Coding Test is the most elementary of the three, and is
normally dropped for the more advanced groups, who are apt to be
bored by the strictly repetitive operations required. The I-D Names
Test and the I-D Tables Reading Test can both be used up to and
including the university level. In combination with Verbal Analogies
and Arithmetic, these three tests comprise the I-D clerical aptitude
series.

I-D Test 12: Coding

The Coding Test is primarily a measure of clerical speed,
although some elements of accuracy and of memory are also required,
Historically, this type of test has sometimes been used as a nonverbal
"intelligence" measure, but in these studies it was neither intended
nor evaluated for such applications. It was included in the I-D series
purely as a job element test that attempts to replicate the clerical
task of rapidly copying data from source documents, to prepare a
new listing or tabulation.

General Description

The test consists of 150 items of the type illustrated in Figure
13. In the biank spaces under the symbols, the examinee is to write
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the corresponding symbols as rapidly as he can, using the key at the

top of the page. The time limit is two minutes for each half of the

test, and the 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 the development of this test
was to find the right words to explain the association between the
symbols on the top 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 ("symbol” or "mark"” or "thing") to refer
to entries both above and below the line, blurring the distinction be-
tween those that are the stimuli and those that are the responses,
Accordingly, the revised instructions begin with the explanation that
the pictures above are ealled "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 maris are missing, and told that they are to
fill them in with their pencils sc that the richt 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 problenis are used to show the examinees that they are

FIGURE 13

Sample Items of the I-D Coding Test
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not to step and wait alter 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 comnion mis-
understandings that an expanded practice session corrected.

Intercountry Madifications

The Coding Test was administered in 2 different way in each of
the three countries. In Korea the original version was used without
modification. In Brazil the original item form was retained, but
administered with printed rather than oral instructions. In Thailand,
certain of the symbols were changed, and a multiple-choice version
was also developed to pave the way for machina-scoring. On the
basis of the data so far assembled, the effectiveness of these various
approaches seemed Lo be approximately the same.

Typical Results

The estimates of reliability typically ebtained for tiie Coding
Test are summarized in Table 11, All of the estimates are reasonably
high, as is usual for tests that depend largely on speed.

The validity estimates against grades in business and commercial
courses and against ratings supplied by the supervisors of clerical
workers were in the range of .30-.35 in the West African studies.

In commercial and secretarial courses in Malawi an estimate of 32
was obtained. In Thailand an average estimate of .28 was obtained
for students in commercial courses. In Brazil and Korea, criterion
data on clerical performance were not collected. In general, a figure
near .30 can usually be expected for trainees or students, and some-
what better resuits for clerks already employed.

1-D Test 13: Names

The Names Test differs in intent from the Coding Test in that
it is entirely perceptual, and in that the primary emphasis is on
accuracy rather than on speed, Like Coding, it isa job-element
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 GO items of the type illustrated
in Figure 14. The examinee is to scan the list as quickly as he can



154 ABILITY TESTING IN DEVELOPING COUNTRIES
TABLE 11

Typical Reliability Estimates of the I-p Coding Test

Country Group Education Number r+
West Africa Mixed 6-7 years 3,710 .87
West Africa Mixed 8-9 years 895 .86
Brazijl Commercial trainees Mixed 230 .81
Korea Telecommo trainees Mixed 138 .86
Thailand Commercial students 11 years 61 .89

*All of these coefficients were based on the correlation between
the separately timed halves of this test, except the Thailand estimate,
which is a test-retest coefficient.

and indicate whether oy not the two spellings of each name are exactly
the same. (The words "correct” and "different" were used so that

a separate form would not have to be printed for tryouts in the French-
speaking African countries.) The test is divided into two parts with

a time limit of two minutes each, and the tota] administration time

is 15 minutes, including instructions, The one-page test paper can

be scored by machine.

The Adaptation Procedure

No difficuliies were encountered at any point in the development
of this test. The names were selected from newspapers, telephone
books, and other African sources; errors were introduced by changing
a letter, deleting a letter, inserting an extra letter, or transposing
two letters of the originat version. The initial list developed was
found to be s.: ‘isfactory, and further improvements were not attempted,

The concept of same-different was thoroughly understood by all
of the groups that were lested, and only a brief explanation of the
task was therefore required. To demonstrate the correct marking
procedure and to emphasize the importance of speed, the standard
I-D techniques are applied,

Intercountry Madifications

Because of the emphasis on African and European names, the
original version of this test was considereq unsuitable for use in the
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FIGURE 14

Sample Items of the I-D Names Test

Abeni 0. Olukoya Abeni O. Olakoya CORRECT DIFFERENT
Albert Fowode Albert Fowonde CORRECT DIFFERENT
Donald Strickler Donald Strickler CORRECT DIFFERENT
H. G. Biyoque H. G. Biyoque CORRECT DIiFFERENT
Jean Reynaua Jean Reynaud CORRECT DIFFERENT

A.S. A.Gbajabiamila A.S. A. Gbajabiamila CORRECT DIFFERENT

Ziado Dabbagh Ziadu Dabbagh CORRECT DIFFERENT

other countries. Modified forms, based on local names, were developed
in Brazil and Thailand; in Korea, a test of this type was not tried.

The Brzzilian version gave results comparable to the West
African firdings., However, the Thai version was ineffectual and was
replaced with a similar test based on comparisons of numerals rather
than names, Tt would 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 sclected or of the examinee
rroup 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 coefficiewn of .83 was obtained.

The estiinates 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-.40 in West Africa;
for students in commereial 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 Test

Country Group Education  Number r¥
West Africa Mixed 6-7 years 3,675 .13
West Africa Mixed 8-9 years 976 .16
Brazil Commercial trainees Mixed 230 .81

*All of these cocfficients are based on the correlation between
the separately timed halves of this test.

courses: in Brazil, criterion data on clerical performance 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 countrios that use other alphabets, the potential of this type of
test is unknown,

I-D Test 15: Table Reading

The 1-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-ievel I-D commercial test series, Table Reading has replaced
the Graphs Test, which was used before this test was developed.

General Description

The Table Reading 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
machine,

The Adaptation Procedure

After an initial false start, few difficulties were encountered
in completing this test, The initial problem was that numerals had
heen used hoth as the tabular headings and within the body 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 ’
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TUE. i 84! 255 152 358 . 869 437,154 "458 104 1637 1229 191 358 425 : 695 1
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| : ‘ ' :
WED. ! 127: 208 559 546 : 796 716 143 286 173 :327 ©306 255 273 573 . 509 !
pem e e AJ’ s . ‘. . ‘- . B , . 1 [T ey
THU. l 340, 598 191 273 ‘52]‘ 682 410,509 1521816 - 381 318 255 ' 694 (417
e R S S S P S
FRI. 1170'127 530° 410 476 311 237 764 183 ‘417 ;573,410 208 796 1306 f
S R A T TS E R S -
SAT. 255‘ 122i 306 851 ;634 152 2931229&56‘52] ;764’546" 153 1 819 i 509 I
e .<J SRS T R TR Tt J..-_J_-.AL-.. 1o U J___]__]
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DAY scHooL NUMBER OF TESTS
S BRI SRS
| FRL ; ! {183 764 156 509 152
! WED. N {509 417 694 273 573
! TUE. E | 682 437 869 796 318
{ SAT. ] I 229 237 203 152 3
i 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 icast some of the examinees had never seen a table
before, and to explain the concept as though this were true of the
entire group. The fastesl 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 translated 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 Tahle 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 elerical and
secretarial trainiug. 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
Brazii 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 requirad 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 skille¢ eye-hand coordination and are intended
for vocational selection at the nostprimary level,

The 1-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 lcarned requires.

I-D Test 21: Marking
The Marking Test is part of the 1-D semiskilled series that
also includes the Similarities 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 of 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 posgible, 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 1o work, and this is
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FIGURE 16

Sample Items of the I-D Marking Tesl

Oooooooood
oOooooooood

accomplished by a brief demonstration, in which the examiner himself
fills in the squares on 2 large visual aid, working at frantic speed.
Also, the entire test is in effect administered twice, the firsl time for
practice, to teach the examinees how quickly a two-minute time limit
elapses. No adeptation preblems of any kind were encountered.

Intercountry Modifications

In the other countries, the Marking Test was administered in
only Korea, No modifications had to be made,

Typical Results

The typical estimates of reliability obtained for the Marking
Test are summarized in Table 14, They are high, as is to he expected
of a test that depends mainly on speed.

The validity estimate obtained in the Korean study of textile
workers was low: in West Africa, validity studies were not undertaken,
No projection of validity for the screening of semiskilled workers can
be attempted.

I-D Tests 19 and 20: Manual and Finger Dexterity

Both of these tests are attempts to measure dexterity with a
pencil-and-paper device rather than with special apparatus of the
type more commonly used, In general, the results in these countries
were comparable to these obtained from similar pencil-and-paper
tests in the United States. The Manual Dexterity Test has proved to
be the more effective of the two for selection into general vocational
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 Guoup Education_ Number r*
West Africa Primary (girls) 6-7 yeer's 44 .87
Korea Textile workers Elementary 144 .92

*Both coeilicients are based on the correlation between the
separately tinied halves of this .est.

applications. The latter is most effective for trades such as that of
electrician, in which precise finger movements are particulariy
important.

General Description

Sample items of both tests are illustrated in Figure 17. The
Manual Dexterity Test consists of two exercises, eath 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 rear to
the numeral 100 as he can within the time limit of two minutes per
part. His score is the value of the nunmeral he reaches minus the
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
time limit of two minutes each, and the examinee's score is the num-
ber of exercises completed correctly. The totul admir’stration time
for each test is fifteen minutes; neither can be scored >y machine.

The ..daptation Procedure

The major problem in the development of tie instructions for
these tests was to wach the examinees the appropriate blend of care
and speed that is likely to result in a maximuin 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
problems he works on the large visual board. A more effective
approach was to let each examinee "discover" this blend for himself
by giving the entire test first for practice and letting him eval....2
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FIGURE 17

Sample Items of the I-D Dexlerity Tests
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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 crraminer
tells all those who finished before time was up to count the many
mistakes that they made, and cautions them to work more slowly;
similarly, he tells those who did not reach the numeral 80 that they
must work more quickly to obtain a top scorc. 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, however, was the development of an efficient technigues 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 paper, 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. Another 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
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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 Lo 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 administered 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 Xorea Textile workers Illementary 144 .85
Finger West Africa Mixed 6-7 years 2,335 .89
Finger Korea Textile workers Elementary 144 91

*All of these coetficients 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.

Examinees in the skilled trades were tested only in the African
studies., Validity estimates for the Manual Dexterity Test against
grades in shop courses and against foreman evaluations were in the
range of .35-.40 for a variety of trades (except that of electrician),
and in the subsequent study ai 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
general, figures near .40 c¢ .n be projected.



CHAPTER

7

DEVELOPMENT
OF
OPERATIONAL
TESTING
PROCEDURES

The design of an operational testing program involves two
further developmental procedures. The first is to determine which
of the available tests should be used for this particular application to
obtain the highest possible accuracy within the practical constraints
on time and eost that usually limit the total number of tests the appli-
cants can be given. The second is to formulate an appropriate pro-
cedure for combining the separate test scores that will be obtained
into o single index of the applicants' respective potential, Both raise
issues and problems that require attention as careful as that paid to
development of the actual testing procedures.

This chapter begins with a brief overview of these issues and
of the approaches that were adopted for resolving them n the AID,AIR
research. Then this developmental procedure will be illustrated for
scholastic, technical, and clerical selection programs, drawing on the
actual applications of the 1-D tests lor all of the statistical data re-
quired.

BASIC DEVELOPMENTAL PROCEDURES

Once the individual tests have been developed, the methods used
in designing an operational testing program are entirely independent
of cultural variations. The programs that are produced by these
methods may vary [rom country to country, as a result of culture-tied
differences in the tests' measurement characteristics, But the meth-
odology itself need not be adapted.

Thus, the techniques described in this chapter are all standard
approaches. They are included partly for purposes of continuity, and
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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 test will compensate for poor performance on
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
implieit assumption,

But this assumption is usually false for the raw scores that the
applicants earn on two or morve separate tests., And the practice of
tdding the "marks® obtained on a set of different examinations, com-
mon in many developing countries, almost always introduces distor-
tion.* Before test scores 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 nicthods for converting scores to a uniform scale have
been developed. The method used in the AID - AIR studies was the
“stanine” approach, which affords 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: cach score in the highest “egment to a score of 9: and
each score in the intervening segments to the corresponding integer
between these extremes. The middle interval straddles the mean, so
that there are four and one-half intervals both above and below the
midpoint of the overall distribution,

*1f the 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 the sceres ara widely
dispersed, a ten-point jump r.;.resents a much lesser gain in per-
formance than when the scores are bunched fairly closely together.
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If the distributicn of raw scores is perfectly normal, the resuli-
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
the 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 the 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 obtained, ever for samples of only
100 examinees.

rIGURE 18

Stanine Conversion of a Perfectly
Normal Distribution

N
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DISTRIBUTION OF RAW SCORES
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Mechanically, the conversion to stanine scores is best accom-
plished by using not the standard deviaticn values of Figure 18 (i.c.,
giving the examinees who score from .25-.75¢"'s above the mean a
converted score of Stanine 6), bui the percentage values of examinees
wiinin each segment, as follows: Array the raw scores in order, from
hizhest to lowest, and identity 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 score at the point of division), use a percentage
somewhat 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 cach, balancing insofar as possible the number of
Stanine 9 scores with ihe number of Stanine 1 scores, the Stanine 8's
with the Stanine 2's. and the Stanine 7's with the Stanine 3 s, at the
same time trying to geep the ranges of raw scores included in these
intervals most nearly the same. Finally, inspect the results and make
any further adjustments in the points of division that will achieve a
closer fit to the theoretical model in Figure 18, This can be done as
part of the standardization studies, il test norms are developed, or
separately for cach applicani group after they have been tested.

The stanine scores on two o1 more tests can be added together
to ubtain a meaningful compesite score. But this sum should not then
be divided by the number of tests to obtain an "average" stanine score.
Rather, the distribution of the summed 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 index
of the applicant's overall performance on the various tests he was
given,

The loss ol precision that results from grouping applicants who
in fuct have somewhat different raw sceres 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 developing country, where
there may be limited access to high-speed computers, and much of
the data processing may 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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pecause the abilities that the tests are intended to measure may tend

to oceur together in human performance, and partly as the result of
similarities in the {esting procedures (such as the requirement for
speed, for example), most pairs of test scores are positively correlated
{o a certain extent. If this correlation is high, the two tests will provide
so much overiapping information that the use vi both will give results
only slightly more accurate than can Le obtaiped (rom using the more
valid one only.

For this reason, the intercorrelation ol the available tests is
an important consideration in the selection of those that should be
applied. After the one or two most valid tests have been solected, the
next most uselul test witl frequently turn out to be not the vne with the
next highest validity, but a somewhat less valid test that also has less
overlap with the instruments already selected, To design an efficient
testing prograni, knowledee of the test intercorrelations is almost
always essential.

Many techniques for reducing the information pruvided by the
correlations among {ests into a form more readily interpreted have
been developed. Of these, the techniques ol factor analysis ecarlier
mentioned have been the most wicely used. A more recently developed
statistic is @ coelficient of the Tuniqueness’ of each of the tests ina
series that will be used logolher.’- Such data reduction can he help-
ful, but in the AID AIR studies it was found adequate in desiening &
practical testing progran simply 0 ¢xd mine the raw correlational
data, especially when there was no ready access to @ high-smed con-
puter. The kinds of conclusions that can be drawn from these data
are described in the illustrative applications that follow this background
discussion.

Differential Test Weights

Because of the differences in the validity and overlap of the
various test scores, the accuracy of a testing program is generally
increased by combining the scores with different weights, so as lo
obtain an overall index that is maximally predictive.* Mechanically,
such weighting is accomplished simply by multiplying each of the

*Tests can be differentially weighted in accordance with their
respective reliabilities Lo improve the accuracy of the composite index
obtained, But when the lests to be used vary greatly in reliability,
it is usually more effective to improve the tests thal are less reliable
than to adjust for this with a weighting procedure.
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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 compuling the
weights that are most consistent with the available vaiidity 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.nt groups, for regression analysis cannot differentiate
between the "true" characteristics of the tests and the many chance
fluctuations that also affect any set of correlational data; it generates
weights that will be optimal also for the next set of applic2ats 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 first 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 2 "multiple" correlation coefficient can cusily 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 fluctuations, 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 resulis 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 weights was as
follows:

1. To compute all estimates of validity without the 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.
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Thus, the validity estimates cited in the illustrative applications will
uniformly be minimum estimates, improvable to some extent by
appropriate weighting procedures.

Reliability of a Test Combination

he 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 estiinates of tne ability common to both and
thereby increase the overall accuracy of its appraisal. Even tests of
only nioderate 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 studenrts 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

SCl WLD RHD
SCI (.54) .34 .36
WLD .34 (.73 .49

RHD .36 49 (.76)
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estimates are shown in the diagonal in parentheses; each intercorrela-
tion is written twice,

The second step is to add these nine values together. A sum of
4.41 is obtained.

The third step is to replace each of the three reliability figures
with the value 1.00, and to sum the matrix again.* A result of 5.38 is
obtained,

The last step is to divide the first sum by the second larger
result. The quotient of .82 is the esiimated reliability of the com-
posite.

For composites of four or more tests, the same procedure is
followed, using a correspondingly larger matrix of coefficients,

Thus, another important characteristic of tests in combination
is that modest reliability should not preclude the inclusion of a test
that has proved to be a reasonably effective predictor, When the
selection decision wil] he based on an overall index, it is the reliability
of this score and not of the individual tests that shoulqd be the primary
consideration,

Validity of a Test Combination

The most difficut task in the design of a validity study is to
find or develop a criterion measure that will provide an adequate
index of performance in the course or job for which the applicants
are being selected. This is a more complex problem of test construc-
tion than is the development of ability measures because the uniformity
of instruction, supervision, and evaluation that 2an be built into a
testing session cannot be achieved in a live classroom or job situation,
And rare indeed 15 the test constructor who is satisfied with the crite-
rion measures at his disposal.

*The value 1.00 is appropriate only when the test scores have
been converted to stanines or other scores that result in uniform
standard deviations. When the standard déviations of the tests vary,
or when differential weights are to be applied, these and all of the
other values must be adjusted,
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Nevertheless, there are a number of practical guidelines for
the 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 specifically 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
desigr: 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 Lo pass the course clearly is sell-defeating. Until the existing
standirds are changed (perhaps as a recull 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 coun-
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

*The 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.



174 ABILITY TESTING IN DEVELOPING COUNTRIES

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 parficular 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 suitablz because the graduates of the course would be assigned
to standard types 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 trigonometsy would 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 criticai 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 criterion measure is not prescribed, an zppropriate
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
avaluaied 30 systematingzliy as is that of trainees »r students in for-
mal courses.

In these situztions, the test constructor has considerably rmore
flexibility in designing the study but is still limitec 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-
tion that is afforded by these more flexible situations is seldom
exploited. Most specially developed criterion measures consist of
indexes based on grades or ratings or other subjective evaluations.

The AID, AIR studies did not venture beyond these basic kinds
of subjective measures. But it was found that certain of these ap-
proaches were more effective than others, and eventually all validity
studies were carried out with one of three data collection approaches.
They provide successively better results, and are successively more
expensive.

The first of these was the use of course grades converted to a
comparable scale. Grades were used only when considerations of
distance or time made expediency essential, or when a comparison of
this type was specifically requested. Depending on the curriculum,
grades in four to seven separate courses were obtained for each of
the examinees, and then combined into a single index of overall class-
room performance.

When the grades were expressed in the form of percentages or
similar units, they were converted to stanine scores before they were
added, for the reasons earlier noted. When the stanine approach was
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
represents a segment of an underlying normal distribution. On the
basis of this assumption, the position of each segment along the normal
curve can then be determined by consulting a table to the normal pro-
bability distribution,

In Figure 20, for example, the tabulation at the left shows the
distribution of grades that a group of 200 examinees obtained in one
of their courses. By consulting a table of the normal curve, it can be
determined that the 10 percent who obtained A's represent an interval
beginning 1.28 standard deviations above the mean, because this is the
interval that contains the top ten percent of a normal distribution,
Similarly, it can be determined that the interval that contains the next
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

No. of Percentof Normal Curve  Height of Curve

Grade Students  Studenis Segment at Segment Ends
A 20 r 10 1.28 =——d- .17% and .000
8 60 30 2510 1.28 .386 and 175
Cc 90 45 ~104t0 25| .233and .386
D 20 10 ~1,6410 -1.04 | .103and .233

BRITY: B DO 02% 128
E 10 5 «—— -1.64 | 000 and .103

To convert the grades to normalized scores, the ordinate of the
curve at each of the division points must also be found, again by con-
sulting the table. As shown in both the chart and picture, the height
of the curve is .175 at 1,28, .386 at .25, and so on for the feur points
of division,

With this information, the average value of each segment can be
computed. (Because there is a different number of examinees at each
point of the interval, its mean will not be at the exact center,) The
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.
Thus, the average score of the A students is .175-.000 divided by .10,
or 1.75 standard deviation above the mean. The average score of the
B students is .386-.175 divided by .30, or .70: the average score of the
C students is .233-.386 divided by .45, or -.34: etc.

The five quotients obtained are the average normal scores cor-
responding to the five letter grades, and can legitimately be added to
similar scores for other courses. The compnsite scores obtained for
the examinees can then be converted to simpler numbers by using the
stanine approach.

This procedure is considerably more cumbersome than the com-
putation of grade-point averages, but avoids the generally false
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assumplion that the difference between an A and a B is equal to the
difference between a C and a D, within the same course and across
different courses. In the illustrative applications that will be pre-
sented, the above approuch was used for all validity studies based on
these types of criterion measures.

A second and generally more satisfactory procedure was to obtain
teacher or supervisor evaluations especially for purposes of the re-
search, using an alternate ranking procedure, Rankings are usually
preferable to ratings because the evaluators are forced to make
decisions that provide reasonable distribution of scores, and cannot
give the majority of the group an average or somewhat above average
score, which is the most common outcome of rating procedures. When-
ever practicable, it was ranking data that were collected.

The alternation procedure is a mechanical device Jdor simplifying
the complexity of arraying 20 to 30 examinees in descending ordet,
Each of the evaluators is given a roster of the examinees he knov's
well enough 1o compare, up to 4 maximum of 30 or 35overall, Heis
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 e

Next Most Able -

W
— T

Next Least Able

Least Able

The first step is to pick out the most able of the N individuals
listed, to write his name on the top line of the ranking form, and then
to draw a line through his name on the roster. The sccond step is to
pick out the least able of the N-1 individuals whose names remain on
the roster, fo write his name at the bottom of the ranking form, and
then to cross him off the list, Then, the mest able of the N-2 individ-
uals stil! to be ranked is selected, followed by the leust able of the
remaining N-3, and so on until the entire roster has been completed,
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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, A
second 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, although 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 taugnt 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 disiribution of composite scores will consist of a number
of distinct clusters that can be treated like letter grades as indicative
of successively higher performance levels,

Whenever practicable, this was the data collection procedure
used for optivnal-criterion validity studies.

The most common situation in which this approach is not applic-
able is in studies of employees who work in a number of different
departments and sections, so that any one supervisor is familiar with
the vork of only one or a few, and cannot rank a sigmficant percentage
of the 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 ensure the
comparability of the avsessmentls made by the many separate judges.

Ratings are obtained m individual interviews of up to one hour
each. The evaluator is asked first to rank the examinees whom he
supervises with respect to rach other, and then to compare them with
his other employees, with the individuzls who held these jobs in the
past, and with employees ol other sections he happens to know; and in
this way to try to approximate their relative standing in the entire
force of employees throughout the organization. If he considers an
employce exceptionally able or espeeiilly 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 coiicetor,

After each employee has been fully discussed in this manner,
the rating form is introduced and comnpleted jointly. Because a single
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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 eriterion situations, the aptimal
design of the validity study is as follows:

1. To administer the experimental tests to the group of applicants
from 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 criierion data in a follow-up study, after suf-
ficient time has elapsed to assess the relative proficiency of the indi-
viduals whn were selected,

From the correlation between the test scores and demonstrated pro-
ficiency, the improvements that would have resulted from the use of

the tests can then be estimated with reasonable precision. Had the
tests been used as par® of the actual selection process, only applicants
above a certain cutoff score would hitve been admitted; and the differ-
ence between the proficiency of students at these scores and the pro-
ficiency of the students in fact selected 1s the magnitude of the improve-
ment that would probably have been effected. Whenever pussible, this
is the design that should b applied to validity studies.

In many situations, however, waiting for the results of 4 follow-
up study is unrealistic. This is generally the casc 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 or
longer between successive revisions. This is also the case in any
subsequent application in which the results 1re to be used for an
immediate decision, as in a feasibility study to assess the payolf of
a proposal alrcady pending. In these situations the estimate must be
based 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 crite-
rion data on the examinees' demonstrated proficiency can be collected
at once,
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This approach is also indicated when the test constructor is
prepared to wait for fullow-up data but the institution that wil] apply
the tests is not. When there are strong pressures for inumediate
improvements, many organizations wiil want from e firs! to use the
scores for selection decisions; this spoils the design because no
applicants with the lower test scores will be inciuded in the follow-up
group, Some estimates can be madc, but it is usually safer to rely
instead on a concurrent validity study, carried out by testing not only
applicants hut also a sample of present students or workersz,

The estimates obtained from concurrent studies are generally
less accurate than follow-up findings fer two major reasons, The
first is that there is no entirely satisfactory group of students or
workers for use in this type of research, If relatively new entrants
are tested, they will be maximally similar to the applicants for whom
the tests are intended, but will not have been in the course or job long
enough to be evaluated adequately on the criterion measure, If more
senior groups are uced, their proficiency can be gauged more pre-
cisely, but their test scores may not be representative of the pertorm-
ance of applicants who have not had nearly the same amount of experi-
ence and training, Ejther wiay, some loss of accuracy cannot be
avoided. In the AID, AIR studies, the option usually selected was to
lest the more junior samples, compromising the quality of the crite-
rion data for the sake of representative scores,

The second proklem is that a group tested after it has been in
a course for one or more years will generally not inelude individuals
at the very lowest ability levels, because these would either have been
rejected by the current selection pocedure or have failed or dropped
out as their lack of ability became apparent. The validity estimate
obtainad from such studies therefore is ;v wer than would be obtained
from an unselected applicunt group, which would typically include a
larger number of less able performers, There are statistical adjust-
ments that can be made to extrapolate the estimate that is obtaisied to
the more heterogeneous applicant group, But in the AID/AIR studies
it was decided o avoid such more hypothetical measurcs because of
the complicated explanations that would be required, Instead, the
findings reported ignored the effects of dropouts and failures, and
showed the result actually obtained as a minimum estimate of the
validity 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 the
validity obtained from the composite is identical to the procedure used
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for a single test, since it is in fact only the single index of overall
potential obtained after the scores have been combined that is com-
pared with the criterion measure. But when the probable validity is

to be estimated in advarce, on the basis of the validitics typically
obtained from the individual tests, a semewhat more complex approach
is required,

The approach that is vsed is highly similar to that earlior de-
scribed for estimating the overall reliability of a test combination, It
is illustrated below using the same three tests that were used in this
earlier example, The [irst step again is to prepare a matrix, as
illustrated in Figure 22, This time it is the validity rather than the
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 cntivo matrix, using the value 1.00
in place of each validity coefficient, The result of 5.38 is the same
as that obtained from the corresponding step in the reliability example,
But in the validity computation, it is necessary to use the square root
of this sum rather than the total itself. A ficure of 2.32 is obtained,

The last step is to divide the sum of the validities (1.16) by this
square root. The quotient of .50 is the estimated validity of the com-
posite.

In this illustration, the gain in validity attributable to the use
of the two information tests in addition to the Reading Comprehension
Test is neghigible, as a result of the fairly high intertest correlations,
The reliability of the overall score will be improved however, as
earlier noted,

FIGURE 22

Hlustrative Validity and Interest
Correlation Coefficients

SCI WLD RDH
SCI .36, .34 .36
WLD 234 31 49

RDH .36 49 49
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Converting Validity Coefficients to
Operational Measiires

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-
bability that the average entrant will attain or exceed a fixed minimum
proficiency level. There are numerous other related approaches.

The procedure used in the AID/AIR studies was to use the pro-
ficiency of the trainece at the midpoint of the present prot.ciency dis-
tribution as the baseline statistic, and fo compute the percentage of
the 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 exanmple, 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 Than

Minimum Requirement Present Averape 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 68 70 72 74 77
Present requirement and

Staninc 7 74 77 80 83 85
Present requirement and

Stanine 8 80 83 86 89 92
Present requirement and

Stanine 9 86 89 92 94 96

Secondary School Admission Procedures

For school admission decisions, scores on scholastic aptitude
tests should normally be used in conjunction with two other measures.
The first is an index of the applicants' prior academic performance,
as shown by tests of achievement 1n the core primary school cources,
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 personal
problems are unlikely to be successiul, 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 of
4 scquential process in which the various measures serve as succes-
sive hurcdles, 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 1 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 consideravons 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 achievement test
to aptitude test to interview, in accordance with the relative costs of
these measures and their requirements for epecially trained bersonael,

2. As many of the applicants as can be accomodated at the apti-
tude testing stage should be permitted to pass the achievement cest
hurdle, so as to take account of the limitations of achievement tests
at this level, as described in Chapter 1,

3. The use of the interview should be limited to the rejection
ol applicants who appear to be obviously unfit, because this type of
assessment is generally a poor basis for the identification of appli-
cants with outsianding potential,

In addition, these three conditions will generally have to be met, as
well as is practicable, within this further constraint-

4. Two separate lesting sessions are the most that can be
justified, un administrative and logistic grounds, for a secondary
school admission procedure,

Asking the applicants to appear for testing on three separate occasions
is usually too time-consuming and costly, particularly when consider-~
able travel would be required,

The Three-Stage Selection Procedure

In practice, these conditions mean that a three-stage process is
feasible only when the first stage has already been carried out as
part of the regular primary school cycle—i.e., when a national achieve-
ment examination is administered at the end of the primary course as
the basis for certifying successful completion. In this case, the scores
of those who decide to apply for the secondary <chools can be obtained
from the records without extra lesting, and can be used as the first
screening hurdle. Only two ex(ra sessions, one for the aptitude tests
and one for the interviews, need be conducted,

The percentage of the total applicant pool that is invited on the
basis of the primary school exit examination to appear for aptitude
testing will depend mainly on the capacity of the facilities that can
be provided. From a techinical point of view, it is appropriate to invite
three 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 need be admitted. The higher the validity of the
aptitude test, the more this ratio can be shaved to meet udministra-
tive constraints—the result of testing three times the number to be
admitted when the validity coefficient is ,60 will be approximately the
same as that obtained from testing five times this number when the
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. The relative merits of these approaches
depend on the timing of the 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. Withir the limit of two testing sessions, this
means that two of the three measures must be used jointly at either
the 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
censtitute 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 the aptitude tests bzcause 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 entire
series 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 reacting unmanageable
proportions, It is the approach that was generally followed in the AID/
AIR studies when exit examinations were not used at the primary leve),

Selecting the Aptitude Tests

Once the overall plan has been developed, the aptitude tests that
best fit the technical and practical requirerients can be selected, In
the case of the I-D series, there are three basic tests related to per~
formance in secondary school academic cuurses, as will be recalled
from the deccriptions in Chapter 6. These are the Verbal Analogies
(Low), Reading Comprehension (Low), and Arithmetic Tests. Their
essential statistical properties are Ssummarized in Table 17, based
on the West African data,

If a three-stuge selection procedure is 1o be used, all three of
these tests can usually be applied at the second stage, The tota)
administration time is approximately one-¢ad-a-half hours for the
entire set, so that each examiner can conveniently test two hupdred
Or more students per day. The reliability of the series is approxi-
mately .90, and the expected validity .58, when all three tests are
equally weighted,

In administering the tests, the Reading Conprehension Test
should be given first, since it is a convenient vehicle for teaching the
marking procedure, and involves no other operations unfamiliar to
the examinees. The Verba] Analogies Test is second: and the Arith-
metic Test, because of its requirement of speed, is the last, Special
atiention must be given to the teaching of the speed concept in this
particular test series, because it includes no tests of intermudiate
speed to prepare the examinees for the rapidity that the Arithmetie
Test requires.

If the testing is to be accomplished in only two stages, the most
practicable approach is to administer the Reading Comprehension
Test in conjunction with the achievement tests for the initia: screen-
ing, and then to apply the: Verbal Analogies and Arithmetic Tests when
the interviews are conducted, Using no more than a single aptitude
test at the first stage is usually dictated by the amount of time the
achievement tests wil} require—they generally should include essay
tests as well as objective measures, for the reasons earlier noted.
And the Reading Comprchension Test is the logical candidate for
administration 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 technicul 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 these procedures and because it requires virlually no
examiner training, This will increase the administration time to
approximately two hours, but improved validity against overall schonl
performance can be expected.

In general, then, inclusinns of three or four aptitude tests in the
secondary school selection process ¢an be expected to provide validi-
ties of .55-.60 or more, apart irom the contributions of the other
adnmission procedures, Translated into operational terms, these gains
are shown in Figure 23 fer 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 1s
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 oxamination
results are almost always available for use as the first screening
hurdle, and can be applied as predictors much more contidently than
can similar measures at the postprimary level. And beczuse the
absolute number of applicants also is considerably smaller at these
higher levels, compromises in the design of the admis..on procedure
are not required. On the basis of the available achievenient 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 Present Average Student

Present standards only

50%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 cither one
or two further stages, whichever is more convenient in light of the
numbers invelved.

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
halanced series of verbal and quantitative measure should be applied,
since the field of specialization ecach candidute will eventually enter
is unknown. If all five tests are used, a composite reliability coef-
ficient of .87 and a composite validity cocfficient 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. On
technical grounds, the Arithmetic Test is somewhat Ssuperior, because
of its lower intertest correlations; but the Graphs Test tends to be
more acceptable to more advanced examinee grouns. as earlier noted,
Which one should be applied, therefore. depends mainlv on local
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conditions. Either wav. 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, resulling 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 sume 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 when
differential test weights consistently effective for the intended applica-
tion have been developed,

SELECTION FOR POSTPRIMARY TECHNICAL COURSES

Technical selection programs in the developing countries,
whether in the context of vocational schools or in-Fouse industrial
training courses must take account not only of the related measurement
issues, but also of the social status of blue-collar oceupatiens, Typi-
cally, these are considered far less desirable than jobs in offices or
in government service; and many individuals who apply for te zhnical
training do so only because nothing else is available, or because they

TABLE 18

The I-D Postsecondary Scholustic Aplitude Tests*

GPH RTH SCi  WLD Reliability Validity
RDH .34 .14 .36 .49 .76 .52
GPH .08 .18 14 .79 .39
RTH 0 -.03 .88 37
SCI .34 .04 .36
WLD .73 .31

*Detuils on the numbers of examinees, criterion instruments,
ete,, may be found in the I-D Technical Manual.
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think they may be able to barlay this experience into a more Suitable
job later. Unless special care is taken to assess the applicants' inter-
est as well as potential, a sizable proportion may wander to other
pursuits as soon as the opportunity arises.

Cre appropriate precaution is alforded by the preseclection inter-
view, which can and should be directed mainly toward the applicant' s
actual aspirations, Interviews for technical training should generally
be longer than those used for academic admission prog sams, and it
should be expected that a larger percentage of applicants will be re-
jected at this stage of the selection procedures,

A second, perhiaps less apparent implication is that school achieve-
ment tests should not be used as an initial screening hurdle, Even
though success in technical training programs will depend in part on
the same kinds of characterictics that high academic performance re-
quires, the applicants who were successful in school and yet could not
continue their education are api Lo be those least satisfied with hlue-
collar work, and therefore pirticularly poar risks, To ensure that the
trainees selected can cope with the theoretical as well as practical
courses, the use of a scholastic aptitude test is a saier procedure,

Thus, selection programs for pestprimary technical training in-
clnde two major components. One is a set of aptitude tests designed
to measure scholastic ability as well as technical skills more specifi-
cally related to job performance; and the other is a staff interview orij-
ented toward the applicant' s long-range aspirations. They may be ad-
ministeced jointly, or separated into a two-stage sequential procedure,

For selection into the skilled trades, the 1-D series provides
seven relevant tesws, as listed in Table 19, Only five of these tests
are used for any one applicaticn, however, Either Similarities or
Verbal Analogies is used as a measure of reasoning skill: and either
Manual Dexterity or Finger Dexterity is used as the dexterity neasure,

In the choice between Similarities and Verbal Analogies, it is
almost always the latter that should be applied. As noted in Chapter 6,
the Similarities Test cannot yet be regarded as fully developed; and
even an improved form of this test is likely to be less valid for most
technical courses than a more Jarthodox scholastic ability measure.
Only when the currieulum contains an exceptionally low proportion of
theory courses (as might be the case, for example, in the training of
welders) should a less verbal test be considered,

The selection of the appropriate dexterity test for a given applica-
tion should be hased on the kinds of manual skills that this particular
job will require, In most of the trades studied to date, the Manua)
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TABLE 19

The I-D Skilled Trade Selection Tests**

VAL MEC FIG BOX MAN FIN Reliability Validity*

SIM ? 47 23 .24 .13 Jdo .56 .30
VAL .36 19 .28 A7 .03 .87 45
MEC .36 .28 .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 Verbal Analogies Test is a pre-
liminary estimate, based on data from other locations. The validity
of the Finger Dex‘erity Test is for electrician trainees, that of Manual
Dexterity for other trade courses,

**Details on the numbers of examinees, criterion instruments,
etc., may be found in the I-D Technical Manual.

Dexterity Test has secmed 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 Dexterity Test should be applied,

The most commonly used combination of tests, therefore, has
been Verbal Analogies, Mechanical Informaticn, Figures, Boxes, and
Manual Dexterity, administered in that order. The total time required
to pive all five is approximately two and a half hours, and specially
traired 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
pains in trainee proficiency are charted in Figure 24,

If a two-stage selection process is used, the most appropriate
tests for initial sereening 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 Fis0% B

Present standards and
I1-D Stanine 6

Present standards and
I-D Stanine 7

Present standards and
I-D Stanine 8

Present standards and
I-D Stanine 9

I 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 usefu] substitute is the
Arithnsetic Test, especially when some of the trainees may later have
opporturities for move advanced technical courses. From this revised
series, composite validities near .60 czn be expected.

Combinations of scores that would permit ditferential predictions

amony 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, ete.: and a procedure
for weighting the tests differently for each trade so as to obtain
separate indexes of potentia; would be most helpful. But consistent
patterns 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 he equally unpro-
ductive.

Applications beyond the postprimary level converge to the pro-
grams already described for academic admission of curricula with a
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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 achievement
test returns to the ranks of usetul screening procedures. Because
the language and numerical skills emphasized in the regular school
curriculum are directly pertinent to the typical clerical functions,
and because the above problems of social stigma do not arise, appli-
ants who were successiul in school are generally vood prospects for
training as office workers. And although it would not be economical
to 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 appropriate
aptitude tests and an interview directed at such personal requirements
(diction, neatness, appearance, etc.) as may be considered important
to the positions that the applicants will be expected to fill. At the nmore
advanced levels, proficiency tests in typing, shorthand, and other skills
presumably acquired in ecarlier courses also may have to be added to
the selection procedure, But this boses no serious developmental
problems, since proficiency tests do not require “cultural' modifica-
tions, and standard techniques ean be applied.

If the numbers are large, it is appropriate to administer the
aptitude tests and the interviews {(plus proficiency measures) in
separate 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 technicnl skills, and it is
simpler to administer the entire series than to set up for two sej:arate
sessions,

The I-D tests used for these applications include the Verbal
Analogies, Coding, Names, Table Reading, and Arithmetic Tests,
administered in that crder. Either tl.e Low form or High form of
the Verbal Analogies Test mmay be used, in accordance with the appli-
cants' educational level: and, since the instructions for these two
tests are identical, groups of mixed educatijonal backgrounds can be
tested at the same time by giving each examince the appropi iate
test paper once the explanations have been completed. Approximately
onc-and-a-half hours is required for the five-test series,
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The statistical properties of these tests are summarized in
Table 20. From tese data, a composite reliability above 92 and @
compusite validity of approximately 62 can be projected, The equiv-
alenl wiin in trainee performance is charted in Figure 2h,

TABLE 20

The I1-L Clerical Selection Series®*

TTTCOD . NAM TAB . RTH Reliability  Validity*

VAL 20 .30 .35 .34 87 .95
VAH .20 12 .22 18 18 .54
con A2 43 31 .87 .34
NAN 45 .30 J3 .39
TADR L 91 44
RTH .88 .40

*Averave coefficients for sumples at varying educational levels,

“*Details on the numbers of examinees, criterion instruments,
ete., may be found in the 1-D Technical Nanual,

FIGURE 25

Validity of the I-D Clerical Selection Tests

Minimum Requiremeits Percentage Selected Likely to Perform
for Admission Above Level of Present Averapge Student
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For vocational schools that offer both technical and business
tourses, some differential placement is poussible on the basis of thege
tests and corresponding tests of the technical aptitude series, Largely
45 a result of the high internal vonsistency of the ¢lerical series, the
correlation between a camposite of Coding, Names, and Table Reading
and a composite of Boxes, Figures, and Manual Dexterity 1s below .45,
which affords sufficient uniqueness for placement decisions, In these
applications, the applicants can be screened injtially on the Verbal
Analogies and Arithmelic Tests, and then given the six-test technical
clerical series as part of the final selection procedure,

NOTE
1. This coefficient of uniqueness is explained in J, C. Flanagan,

Technical Report, Flanagan Aptitude Cla: sification Tests (Chicago:
Science Rescarch Associates, 1959),
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In many developing countries, testing reform requires not only
the test-related investments considered in Chapter 2 but also a
substantial expansion of the professional and logistic infrastructure,
Additional specialists must he trained, adequate facilities must be
pProvided, and new bureaueraeies must be created. The basic mecha-
nisms for cffective testing do not exist, and the priority need is for
the requisite capabilities and institwtions,

In these situations the cost of testing reform is so hj th that it
can normally be undertaken only at the central government level,
with a sizable investment of publie funds and substantial external
assistance. Given these much higher stakes, the cost-effectiveness
questions first raised in Chapter 2 must be explored even more tho-
roughly 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. These
include the improvements that should result from the specific testing
services that will be brovided, and such additional benefits as can be
expected from the availability of expanded professional resources,

Improvements in Testing
Proposals for testing reform or requests for technical ussist-

ance to testing are usually the result of certain specific pressures,
Something has gone wrong, and someone reasonably important wants

199
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it corrected, The first AID/AIR project, as earlier noted, grew out
of the problems of the technical training institutes that the U.S.
government was supporting; each subsequent effort has also heen
triggered by one major need. "We must solve Problem A" has been
the normal beginning.

If institution-building is notl required, such a proposal can reason-
ably be evaluated on the basis of the payoff of having better tests to
aprly to Problem A, and of the cost of developing these better tests,
as already outlined in Chapter 2. No other issues need be considered.
But if institution-building also must be undertaker, the analysis cannot
be ‘his simple; the institution-building componet will add an "overhead"
figure of perhaps 2,000 or 12,000 percent to the basic cost of the
testing program, and the payoff of Probiem A will seldom justify so
large an investment. A feasibility study based on a single problem
will almost always result in negative recommendations.

But countries that have Problem A lypically have also a Problem
C, a Problem F, etc., and the sum of the payoffs for a combination
of these could make instit:tion-building a prudent investment. And it
is therefore supgested that the appropriate response to an invitation
_ to help solve Problem A is to offer instead to examine the full range
of problems reluted to testing. A feasibility study of lesser scope
will usually turn out to have been itself cost-ineffective.

Thus, the assessment should properly begin with a comprehensive
inventory of the testing problems that a professional center might
help to resolve in this country. And the procedures of Chapter 2
should then be appiied to each of these problems, using the appropriate
one of the three methods of payoff projection sugpested, AS before,
improvements in heth accuracy and logistics should he considered,
and a reasonalle degree of quantification should be attempted.

Since the objective at this stage is to obtain a maximum possible
payoff projection, virtually all types of testing problems should be
included in the assessment. But care should also be taken to ensure
that each of the needs that can be evaluated at only the lowest level
of payoff projection—i.e., in terms of the magnitude of the problem
rather than the probable gain—is in fact a "'possible” application,

For, in so broad a survey, a number of inappropriate test applications
will frequently be suggested.

One class of inappropriate applications consists of expressed
needs that, on closer examination, are found not to be problems at all
in this particular country. Tests for career guidance are the prime



THE FEASIBILITY OF A CENTRALIZED INSTITUTION 201

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 to
different pursuis, 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 likcly to be
made in the foreseeable future, Including improved guidance procedures
among the outcomes expec'~d would have distorted the payoff pro-
jections,

Similarly, there may he considerable interest in the identification
of exceptionally able youngsters in "disadvantaged’ rural areas, so
that their talents wili not be wasted, as seems now to be the case in
many locations. In an earlier discussion, it was noted that tests for
this purpose can in fact be constructaed, 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 i school, they will probably
need special financial assistance—is government vrepared to grant
such support? Unless the results of the new tests ean actuully 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
yet 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 oi possibility for the proposed
project to achieve the methodologica! breakthroughs required, this is
scarcely the most likely result. The selection of agricultural extension
trainees who will be content to work in the rural areas rather tha= 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 inven-
tory initially compiied will reduce the list, but even this reduced
inventory will generally result in an impressive profile of payoff
potential. At a minimwum, it will normally include the improvements
attributable to more aceurate selection for secondary schools, trade
centers, technical institutes, universities, and a wide variety of
industrial, civil service, and miiitary training courses; the improve-
ments attributable to more reliable proficiency and certification exans;
and the savings attributable to the logistic improvements that would
be made in cach of these separate operations., The totai payoff poten-
tial is normally high in any country that has reached the stage at
which an investment in modern ltesting is seriously being considered,

That this estimate is a maximum projection that will probably
not be attained is, of course, understood. Establishing a ecenter that
can serve both university and military needs may not be administra-
tively feasible, for example; and the above gross projection will have
to be further refined in the light of such nontechnical limitutions, But
it is important 1o establish the maxinwm nevertheless, because many
of these apparent eonstraints may in faet be negotiable, as will be
pointed out in a Leter discussion. The most useful feasibility study
often is one that does not aim for a flat "yes or no” appraisal, but
that instead tries to define the minimum scope the proposed institution
must have to make a local mvestment or external assistance worth-
while,

Impact on Social Change

In addition to the total payoff expected from the vurious testing
services the proposed unit could provide, the very existence of a pro-
fessional institution in this field can huve important by-product effects.,
And, from a hroader perspective than that of the testing specialist,
certain of these by-products may well be judged to reprosent 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 ba encountered is in countries that use national or external exami-
nations rather than grades as the basis for awarding graduation
diplomas. In these countries, an individual's opportunities for advanced
training, his chances for attractive employment, and even the salary
that he 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 natreally oriented toward these examinations as the de facto goal
of all education,

In theory, this is fully as workable a system as the quality-
point grading methods that American educators tend to prefer. If the
examination accurately reflects the skills and values that the country's
youth should be developing as a result of their schooling, it is in fact
the superior procedure, since the school-to-school variations in
grading standards inherent in the Anlerican system are automatically
avoided. Dut in practice, the actual examinations are typically found
to be very much out of date. Their content may emphasize the skills
that are appropriate for the liny minority of the population that will
eventually reach the highest educational levels—a carryover from
colonialist ur elitist days. Their Jormat may encourage the rote
learning of assorted faciual information—a remnant of former pedago-
gic approaches.  And, where this is the case, the examinations can be
lezitimately regarded as a sericus societal problem that retards
perhaps more than any other factor the push for rapid modernization,

Yet, serapping the examination system, as visiting specialists
often supuest, is no: a realistic solution, For the examination does
help to maintain a unitormity of standards that, given the shortage of
qualified teachers, no system of classroom grading could possibly at-
tain. It does serve as a cheek on the sometimes large proportion of
schools that are vperated for profit by entrepreneurs. It does provide
negotiable credentials for the nmany students who must obtain higher
education abroad, It is the approach that the peaple themselves
understand, aceept, and would he reluctant to surrender. And it is in
actuality not the examination but the cducational ubjectives on which
it is based that are the root of the problem,

A more productive solution, therefore, is to build on the one
outstanding advantage of the examination system, which the deficiencies
in its implementation sometimes obscure. A rigid examination sysiem
iz probably the best of all vehicles—betler by far than any available
in the American systen; —for making the changes in the edueational
process that modernizaiion requires. When the national examination
is changed, the curricalum and teaching practices throughout the
country 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 contruls the most effective
of all pussible levers to sweeping reform,

Thus, the existence of such an examination system provides an
opportunity for payoff far beyond the technical improvement of the
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examination procedures. A professional testing establishment, more
than any other education-related agency or organization, can take the
lead in bringing about the needed reforms in objectives, curricula,

and instructional methods; and therey have a significant impact on
the full spectrum of national development programs. This outcome
cannot be taken for granted, of course, since the professionals' coir .ol
over the content of the examination is by no means absolute. But the
probability of educational reform is so mueh higher where there is

an adequate measurement capability than when there is not that a high
payoff potential can and should be nrojenrted,

This capability for long-range reform, moreover, can also have
important short-term effects. In countries that are making substantial
investments in educational innovation—by experimenting with compre-
hensive schools or schools with a technical bias or other new insti-
tutions —changes i1 the cui riculum must be accompanied by corre-
sponding changes in the tradit.onal examinations to be effective. The
students in these new streams will insist on socially acceptable gradua-
tion credentials; and only the inclusion of these courses amoeng the
"official" examination papers can serve this legitimatizing function,
Twice during the course of the Nigeria project, a major U.S.-supported
educational 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 on institution that was
capable of taking these actions—and that was sufficiently sympathetic
to innovation to actually take them—had the highly significant payoff
of safeguarding two large developmental investments,

The magmitude of the gains that might be realized from this
impetus for educational reform and innovation depends on the degree
to which the present product of education is out of line with the country's
needs; such discrepancies cannot be pinpointed precisely. Perhaps
the best approach in a preliniinary survey is to try to identify the
problems that leaders in both the public and private sectors have
experienced 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 might
stimulate also should be considered, such as its impact on the problem
of nepotism, for example, In many cultures the granting of favors to
kinsmen and neighbors is a long-standing tradition that is not regarded
as 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 parvtial
solution., A senior official in one country claimed that since the
establishment 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 center ~onfirmed that
he had indeed written mary letters of "personal recommendation' for
testing, effecting an immediate social change without violating tradition,

Again, these and similai 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 preblems as well, This was the expectation of the
University of Malawi, which saw the establishment of a testing center
as a vehicle for developing skills applicable to many national needs
beyond those tests 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 aspect of life in many
develeping countries; an institution that begins with a testing mission
can count on 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 carn 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 preiected,

Cverall, the three categorias of payoff that have been suggested
include the following:

1. The ecmbined payoffs of the improvements that could he
made in ongoing test operations;

2. The additional benefits available from the existence of a
professional testing resource in stimulating educational reform or
other sucietal change; and

3. The further contributions that would be made if the testing
center envolves into a multipurpose behavioral rescarch institution.

Dependinyr on the degree of quantification decired (which, in turn,
usually depends on the magnitude of the necessary investment), a
feasibility study of one week 1o one month in leneth should be sufficient
to assemble adequate information on these poussibilities in a developing
country,

THE LIKELIHOOD OF SUCCESS

Which of the many payoffs that have been identified would actually
be achieved as the resull of the projeet cannot be predieted with con-
fidence at the time of the survey. Inevitably, certain important factors
will have been overlaoked, certain situations will change, and certain
seemingly foolproofl arrangeiments will manage somehow to go astray,
In testing as in all development projeets, there are no advance gua-
rantees,

Still, the maximum estimate that has been projected can be
refined by considering also the likelihood of each outcome in the light
of specilic local conditions. And ‘his should be the second step of the
survey. The objectives are first, to provide the decision-maker with
further evaluative information and second, tu identify weaknesses in
the proposed method of project implementation that should be re-
hegotiated to inerease 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 be particularly important, I( can offer also a rule of
thumb for evaluating the answers obtained. If the present situittion
must change in order to achieve the desired payoff, the finding on this
aspeet is a negative indication that reduces the project's potential.,

If the payoff will be achieved l_J_(!l_g'_.iil_lj_t‘.J)_l;gﬁgil_ll4_S_i_'._lﬂl.:}vl.i(__)l_l_ly]p._\_’_]l(“_cj_(_.’_(ﬂl
changes, the finding is a plus that confirms the above pProjection,  And,
although there is no mathematicus! procedure for adding up these
pluses and minuses, such additinnal feasibility data will naty ally
permit a more realistie deeision.,

Three of the questions pertain to the feasibility of actually
developing and putting into effeet the specific testing serviees that
have been projeeted, and should he applied to cach of the potential
test applications, The other fonr are addrosed to the even more
basic 1ssue of the likelihood of <uecess in developing o viable profes-
sioral institution in this country at this varticular time, and under the
speciflic arrancements propused,

Feasibility of the Proposed
Test Applications

The focus af this stage of the survey is not on the technieal
feasibility of the pProposed applications, since thege issues were con-
sidered in compiling the list and a] unrealistic suggestions were at
that puint deleted. Rather, it is on (he political and pragmatic factors
that determine whether or not a technieally sound idea is likely to be
implemented in the actual operational setting. From this point of
view, the following three questions are especeially importants

1. Who is it that regards this problem as a serivus “hurt” for
which a rg_nlgg_l_\'_1§y_y1-_~ko_n_ljuggdg(_i ? In compiling the list of testing
needs, a wide vaviety of sources Was no doubt consulted, The relatjve
eredibility of these sources was presumably checked as part of the
survey. Now these sources should be reviewed again, from a more
bragmatic perspective, Given the political realities in this country,
how much leve “ee can cach of these sources exert in enlisting the
needed cooperation to do the rescarch, and in ensuring that the result-
ing procedures will in et be adopted?  The ureater the leverage of
the prospective client, the higher the chance of operational implemen-
tation,

Lowest on this criterion is any test applieation that the survey
team itself suggested on the basis of its own observations. No matter
how serious this need may he in the abstraet, it is not until it is
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perceived as such by the responsible officials that the support neces-
sary 1o solve it can realistically be expected. The present situation
has to be changed by selling the importance of the probleni to the
people in charge, and suceess in effecting this change should not be
taken for granted, Applications propused by the team itself should he
treated as long-shot payoff projections.

Somewhat more pronising are the needs identified by the pro-
fessional community, such as university staff, since these individuals
can be effeetive partners in gaining support at the deeision-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 diffieulty in getting a
hearing 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 suguested by the responsible officials themselves
should be assigned a fairly high level of expectation, especially when
these officials are in & position to provide the support that will be
required. Sowe eaution is indicated whenever the enthusiasm for
testing reform in a prospective client organization is limited to one
top official, since there is considerable mobility at these senior levels
in muny developing countries. But even in this instance the above rule
sugpests an optimistic appraisal inasmuch as the prospects 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 minisiry faced
with a rise in the candidates who would sit for an examination from
30,000 to 70,000 students is one such situation in which support is
virtually assured, It is difficult o visualize any situational change
that would climinate the need for positive action.

The findings on this feasibility question are useful mainly in
discounting the magnitude of the payoff that was carlier projected.
For the availability of excellent tests will have little value if there
1S ho eager or cven willing consumer,

2. Do the administrative linkapes between the professional unit
that would develop these tests and the operating unit that wouid apply
them already exist or must these be ereated? Normally, the planning
of the project and the conduct of the feasibility study will be carried
out under the auspices of a certain government agency, such as the
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Ministry of Education, And unless other arr angements are made, the
proposed professional unit would naturalle be established as part of
that organization, A sccond important feasibility issue is the extent
to which it will be possible to cross buceaueratic lines of authority
and actually implement those wst applications that are not part of
this siune organizational structure,

The possibilities in this resard appear to vary greatly from
country to country, In some countries it is entirely feasible to inelude
even military testing within the planned scope of an education-based
testing center. In others, programs sponsored by the Ministry of
Education ipso l.u-l() vule vut the possibility of university par ticipation,
and vice versa, Fueh of the proposed applications should be cheeked
from this purely |.".ll‘(f:lll(,‘l‘:lli(' point of view, and confirmed or discounted
in accordance with local conditions.

The besi guide to this assessment, of course, is the history of
interactions among the organizations coneerned, If, as inone country,
the ministry and the university share staff, so that many of the senior
pcrsunuo' hold duai positions, scrviees for hoth organizations can

alistically be projected. If, as in many other countries , these organ-
Mdtmns have set up separate units to carry out paralle! lunctluns
such a projection would he unduly optimistic, for, even though these
cocperative relationships may subscquently d(.'\(.‘l()])—dll(l in fact
did in the case of two of the projects—this is not be most pmlnl)lc
expectation,

The greatese utitity of this appraisal is in rencgotiating the
proposed project arrangements. Often it can be shown that the projcet
will be a viable one only if U is carried out as a multi; weney effort;
sometimes this denonstration will prove persuasive, Avrcemoent
may be obtained to establish the center under the supervision of a
governing board representative of the virious organizations; this is
agenerally effectuve vehicle for ensuring o lnmd scope of services
as will be further discussed in the following chapicr,

J. To what_extent does the logistic JAnfrastrueture neeessary 1o
m_]_lemont cach of the propusec Uons already exist,_and to what
extent must it e created? Carrving out a large testing program,
especially on a nationwide level, requires a wide 1 range of administra-
tive mechanisms and arranpements. Beeause the cmpl\ sment of full-
time persomnel to conduet a few tosting sessions per yvear is totally
unrealistie, a large corps of field supervisors and proctors avatlable
on an as-needed basis must be rocruited and trained, Beeause there

will generally be only a limited number of facilitios throughout the
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country that can accommodate large testing sessions, foolproof pro-
visions for the use of these faeilities must be made. Because the
security of the tests is always a major concern, tightly controlled
transmittal and distribution procedures must be deveioped. The
starting-up cousts of a new testing program, and the time that lthese
arrangements require, ean be substantial,

Accordingly, cach of the proposed applications should also be
checked from the point of view of logistie provisions, If the task is
simply to introduce ucew instruments and streamlined proezedures into
an existing testg program that has heen carried out for some years,
fairly rapid progress and carly pavoff ean be expected, H the task
is to greatly expand or totally reengineer an established program,
progress is likelv 1o be much slower. If the task is to introduce testing
into a situation in which testing has not buen the practice hefore, a
considecanle Luy to actual payotf should be prujeceted  The separate
applieations that have been listed can vary widely in this regard.

The main utility of this further appraisal is that 1t adds a time
perspective to the pavoff projections, And this should be useful both
for the feasibility evaluation and the subsequent scheduling of the
aclivitues to be undertaken.

Viability of the Proposed Iistutation

The other four questions pertiin to the likelihood that the insti-
tution to he developed—as distinet from the services it will provide—
will be suecessful, The institutions to which AID/AIR assistance has
been provided have ranged from dynamie establishmems that have
inercased their scope and professional reputation to perenially strup-
gling establishnients that have survived only in the technical sense of
not emptyving the building and locking the doors. And it is clearly
useful totry to assess in advance the status of the situational factors
that facilitate or obstruet the development of a viable istitution,

Trying to specify all of these factors was, of course, far beyond
the scope of the research.l But the factors raised in the following
questions did scem, at least in retrospect, to explain the differences
in institutional development that were observed;

1. Who would serve as the proposed institution's director?
The single most important requirement, all of these past studies
sugeest, is the immediate availability of a competent and preferably
charismatic director, Usually, it is during the first two years of an




THE FEASIBILITY OF A CENTRALIZED INSTITUTION 211

institution-building cffort that its eventual viability is cffectively
predetermined; the erueial factor in this carly stage has consistently
seemed to be the quality of the direetor. He has the most significant
direct effeet on the program because many of the crueial steps are
ones that he personally must aceomplish, and a perbaps cqually impor-
tant indirect effect in that outside avencies and officials respond (o

an organization that has not vet developed its own "institutional
character” mainly on the basis of who is in charge.

If one of the country's top professionals will he assivned, and
if he s prepared o give the projeet enough of his time, fairly rapid
progress can he expeeted. If an expatriate specialist with equivalent
qualifications must assume these functions while the local specialists
are being trained, the results ean be equally effective, but a lower
expectancy should be projected at the time of the survey, If it is
necessary to begin with a divector (loeal or expatriate) of lesser
stature, the outcome should be judged problematic, Clearly, this is
another aspecet of the proposed arrangements on which rencgotiation
sometimes must be attempted.

2. Is the proposed institution likely to attract and retain top
professional talent? That there will be enough trained personnel to
staff the projeet when it hegins cannot be expected, and is not neces-
sary for the program's suecess. So long as adequate time and funds
are budocted—and this is, of course, essentinl—the present shortave
of trained specialists need not in itself be regarded as 1 major deter-
rent,

But there are two other aspeets of the local personnel picture
that should be checked explicitly in the survey, for problems in eitlier
of these can reduce the likelihood of success irrespeetive of the may-
nitude of the training provisions,

The first is the availability of qualified trainees to enter the
special programs that will be established, Is there a sufficient pool
of individuals with undereradunte deerees in related ficlds (c.n.,
educatiom) who can be released from their present duties 1o begin a
career intesting?  Are there at least a few individuals with higher
qualifications (c.e., 0 master's degree in psyehology or statisties)
who can enter advanced measurement courses? If there are not, the
country must he prepaved either to invest in an exceptionally long
b siod of institutional development, or to admit that it is not vet
ready for a major etfort in testing,

In collecting information on these points, it is best to work not
with statisties on high-level manpower, but with the names of the
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actual individuals who are being conrsidered, and to interview a sample
of these individuals as part of the survey. Using this approach, it
was found in one 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 large pool of 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 eould 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 sane 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 carcers;
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 arc 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. [f 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 mission 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 {esting 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 ahove 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 testiny is that these can benefit least from the irew
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, on 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 io change this affiliation as the
prorram 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 these
points of view, and the same may have to be the case in future etforts
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 springboard 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/ATR
experience does not confirm this popular view, The West Africa
project, which has shown the greatest professional growth, began as
a unilateral Americun effort, was lzter 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 1s an integral part of a traditional
burcaucracy have vel 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 Le 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 (truvel, supplies, etc.) can be approximated
from the scope of activities that has been projected. For this latter
component, the puidelines 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 orgenization is more difficult, especially with
respect to the external assistance component, There is no easy way
to predict how long the process of "professionalization" 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,
they must be specially provided. No ore 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 puide, the following pro-
cedure may be suggested. Identify the three positicns in ihe proposed
institution that will require the highest level of professional skill,
Evaluate the backgrounds 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 numbver 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 staffing 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 th:e 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 tc the present qualifications of the
candidates and the formnal 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 assignment 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 same 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 beth 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
supervisory level, EBut 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, does
not require a specialized pliysical plant. The centers associated with
the AID/AIR research have been sited in residential dwellings, on a
college 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 re-
quired is adequate duplicating machinery for producing test forms
with a minimum of delay, Although the final test forms would normally
be printed at a professional rrinting house, the need for rapid reproduc~
tion of trial tests (and perhaps namerous revisions) makes an ade-
quate in-house duplication feasibility esse:cial, Basic multilith equip-
ment or other processes that can accommodate drawings as well as
text 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 until
the scope of activities justify the expense but, in light of the long
delivery 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 provision
of services to otner organizations, should be explored. Because it
is generally advisable to rent rather than purchase this type of equip-
ment, its cost will cventually have to be subsumed under the center's
recurrent expenses, but it can be considered a reasonable capital
investment throughout the developmental stages.

Another cost to be projected is that of stocking an adequate
professional libra,y, including if possible microfilm readers and
records 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 relatively
modest, 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 described 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 couniries 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 forins of the majeor tests, many of the current
costly precauiions 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
potential 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 proposed institution have from the first the services
of a capable and ¢ 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 suffi-
ciently 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! cutside specialist services will be required ?

10. What mix of formal education, work-study programs, and
short courses should be projectad? 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 provided 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),




CHAPTER

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
limijtations. 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 STA'TUS

The decision that is made about the orgarizational 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.
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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 grouped into four general types of insti-
tutions that may be regarded as fundamentally different models for
institution-building. The AID/AIR experience with cach type will be
reviewed from the points of view 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 Acency or Department

The simplest organizational approach is to establish the testing
unit as an integral part of one of the operating departments of the
central government structure, This was the model used in both the
Liberia and the Thailand projects: in both instances with the National
Department (or Ministry) of Education. The Liberia Testing Center
was established as part of the Student Personnel Services Unit of the
Departnmient of Education. the Thailand Selection Research Project
as part of the Teacher Training Department of the Ministrv of Edu-
cation, Technical assistance to the former was provided for a period
of nearly four vears, to the latter for 21 months,

Ease of Establishment

In hoth 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 tie 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 the staff, and of pro-
viding them with the full vange of henefits 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 the
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 the center belongs. In Thailard, the huge reservoir of
professional talent that is part of the Teacher Training Department
could be (and was) tapped to staff the center—a number of career
civil scrvants with special interests in this field were identified and
simply assigned to these positions. Recruitment and retention both
were facilitated by the center's status as an integral agency function,
But in Liberia, the three-man Student Personnel Services Unit had
not comparable in-house rescurces, and individuals who were not
already part of the civil service had to be recruited specifically for
these positions. And, here, the inability of the center to offer extra
rewards for the extra training required posed recruitment difficulties
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 are superior to positions in
less stable organizations, as will be noted in the later discussion of
the Nigerian Aptitude Testing Unit. Bul they may be less attractive
than positions in permanent establishments that are devoted exclu-
sively or primarily to testing, and that have the flexibility to reflect
this orientation in the conditions of service,

Research Opportunilies

Both centers proved to be excellent humes for research, and at
both an impressive number of studies has been completed, Part of
the reason, perhaps, is that no ageney has easier access to large
samples of tryvout groups than the agency that operates the educational
system, and virtually any type of research is readily arranged by a
unit integral to this operation. Also, an “official” gpovernment center
can generally enlist such outside cooperation as may be necessary
whenever samples or data not available within its own establishment
are required,

The main limitation on the research activities of a unit that is
part of an agperating branch of government is that some of the staff
time that is available for research will periodically be taken up with
operational agency functions, In Thailand, for example, the main
task of the Teacher Training Department is implicit in its title: i
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 stalf are currently being encour-
aged to take on extracurricular teaching 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, as noted in
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 services to a number of indastrial and
commercial crganizations. Virtually every major test application
feasible in a country the size of Liberia has been subsumed within
the center's program of operations: and it seems reasonable to con-
clude that no ziternative charter could have provided greater freedom
or scope for a Liberian Testing Center.

In Thaiiand, such = broad range of services was not developed,
partly beause the introduction of operational applications was not
one of the initial project objectives and partly because the 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 program 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 not 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 measurcment personnel, Nor does this imply
that a series of Separate homes o serve the needs of the various
branches of government should be developed. Thailand cannot afford
the costly duplication of effort that this would require, It seems ag
clear now as it dig at the beginning of the project that the need is for
A centralized testing service that ¢an serve many sectors. But the
project did not show how such a center could or should be developed,

Evaluation

The tentative conclusions that can be drawn from this limited
experience are that the main strengths of this firs model lie in the
following:

1. The administrative simplicity of establishing and chartering
a new testing center: and

2. The ease of arranging and implementing the extensive de-
velopmental research that test construction requires,

Its main weaknesses lie in the following:

1. The potential difficulty of recruiting able staff into the regu-
lar civil service structure: and

2. The potential difficulty of extending services to other autono-
mous organizations,

Resolving both of these weaknesses within the context of this
single-agency organizational model may be unrealistic, moreover,
The fact that serious recruitment problems but no bureaucratie prob-
lems were encountered in Liberia, while in Thailand the situation was
just the reverse, may be a function simply of the enormous difference
in the sizes of these countries. Small countries that have the profes-
sional assets of g Thailand and large countries that afford the bureau-
cratic congeniality of a Liberia probably are the exception,

Still, some steps can be taken to mitigate these effects, When
adequate professionalization within a small country's limited resources
remains a coniinuing problem, the establishment of 5 multinationa]
base can be considered, such as the links that the Liberia Testing
Center has developed with the West African Examinations Council,
in which it is now an asscciate member, When formal interconnec-
tions among the independent agencies that use tests are not feasible,
an informal advisory pane] 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-Governniental 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 ahove.

Two of the AID’AIR projects have had links with these types of
organizations. Bul 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 goveriment 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 perraanent institutional base that had been envisioned,

In Brazil, the project has been permanently institutionalized
within the Getilio Vargas Foundation, which is a large independent
organization supported almost entirely by government grants, It
operates a number of cducational and 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 this 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 rescarch could be
carried forward throughout the administrative negotiations. As in
the above model, cnly a few individuals had to participate in the de-
cisions: and this greatly simplifies the problems of obtaining authori-
zation to proceed.

1t should be noted, however, that in Loth of these instances testing
research was already part of the parent organization's ongoing op-
erations, so that a basic policy decision was not required. Had the
proposed arrangement required these orpanizations to expand into a
new field (as would have been the case, for example, with such insti-
tutions as the Korean Institute of Science and Technology or with the
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-
izations are thought to be highly attractive, this proposition was not
pat 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 wis easy to obtain staff who would
take on these functions in addition to their other appointments. There
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 thesc 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 more
readily obtain staff on a loan basis from other agencies than can an
official government unit, In both Brazil and Korea a number of the
initial staff needs were met by the "secondment’ of personnel from
out-side organizations, and this is an especially helpful device for
stretching the modest budget with which new testing centers typically
begin,

Research Opportunities

Arrangements for developmental research naturally require
more effort in this model than in the above because a quasi-govern-
mental organization does not itself control any of the tryout samples
required. Each study has to be “sold" individually to the operating
agencies concerned: whereas this is seldom a problem when these
agencies have already petitioned for assistance with ongoing test
operations, it does tend to limit more basic research, such as the
methodological studies described in the earlier chapters. A preater
number of compromises in the design of the research also may be
required.

To a considerable extent, these difficulties can be overcome by
drawing on the prestige and personal credits of the senior specialists
assigned to the center, and in hoth Brazil and Korea this was an im-
portant avenue to research. But the possibility that the research
program developed within this organizational model will hgve to be
more opportunistic than comprehensive camnot be discounted, Al-
though other factors were also involved, neither the Brazil or the
Korea project generated as much experimental data as did the "offi-
cial” Thailand and Liberia centers,

Practical Applications

With respect to the opportunities for practical test applications,
the status of the center as a quasi-governmental organization can
have both negative and positive effects. The negative aspect, as in the
case of the opportunities for research, is that this type of center can-
not count on the guaranteed ninimum of in-house applications that
an official government center has from the beginning, and must de-
velop its entire program itself. The positive feature is that there
will generally be no limit on the scope of the program that it can at
least theoretically develop, since the interagency tensicns that might
close doors to an official center should not affect a strictly neutral
outside organization, If the center can take full advantage of this
theoretically unlimited scope, this second model could easily be the
one 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 bcan 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 organizations
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 agenzies, 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 develuping 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 similarly split among a variety
of small units that cach controlled a portion of the total professional
talent on which a national center would have to draw to ke 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 recruitment, 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 heen no probiems in recruiting highly qualificd
staff,

In the Nigerian Ap:itude 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 staff 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 theoretically
high becauze 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 practicul 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 rescarch,
because it is planned to attract contract research furds as one of the
primary sources of outside suppert. 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 kegun, they
can easily become activities that are carried on nominally, year after
year, without reaching completion,
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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, aud 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 purcuits, '

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 31l 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 poard, 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)
Federal Ministry of Education Permanent secretary (1)
Regional Ministiics of Education Permanent secretary of
each (4
Federal Ministry of Lahor Permanent secretary (1)
National Manpower Board Secretary (1)
West African Examinations Council Delegates (4)
Universities One delegate each (5)
Employers' Consultative Assoc-
iation Delegates (4)
Chamber of Commerce Delegate (1n
Any Chairman of board (n
Nigerian Aptitude Testing Unit Director (1)

individuals throughout the country, and seems to have been instru-
mental in developing the present strength and influence of the council,
Any center that will have responsibility for certification tests should
find this a highly useful model to follow,

Evaluation

The main advantages of a largely autonomous national center
appear to lie in the following:

1. The degree to which it can meet local testing needs of all
types in all sectors; and

2. The attractive employment opportunities it car offer to
career professional staff,

Its major weaknesses are the following:

1. The limitations that its pattern of operations imposes on a
continuing 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 vears, as a continuation of the earlier Nigerian prugram,
More recently, additional AID/AIR projects have been begun with two
newly established regional centers in East Africa, which also are
patterned to a considerable degree on the West African organization,

Ease of Establishment

As would be expected, the development of a multinational insti-
tution is even more complex than that of an avtonomous national
center, All of the difficulties of organizing at thie national level re-
main, and the further difficulties of accommodating the interests of
sovereign stares compound the organizational problems that will be
encountered. An even longer period ¢f planning and negotiation will
almost certainly be required.

Still, this model does afford an opportunity for smaller countries
to pool their resources, and ¢ain 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 when 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 carlier 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 cach country in accurdance with the decisions
of the local committees; in this way it has provided a maximum of
benefits with a minimum of contrcl. And such flexibility may generally
be essential for the long-term viability of a regional organization,

Recruitment of Staff

Regional organizations are generally in a highly favorakle
position with respect to the recruitment of staff: they can draw from
a large pool of potential candidates and typically offer conditions of
service more generous than those in the member countries. This
has been the experience also of the West African Examinations Coun-
cil, which has tonsistently been able to attract outstanding staff, In
this respect, the regional model is probably superior to all of the
others.

Research Cpportunities

The basic conflict between the needs for research and the de-
mands of ongoing operations that was described above in the context
of the national center applies equally to regional organizations, For,
even though the larger size of a regional institution does give it greater
flexibility in the assignment of staff, the proportionately increased
demands cf its far-flung testing services may similarly constrain
the amount of time that can be devoted io innovative research,

Thus, the establishment within the council of an Office for Test
Development and Research that would be freed of all operational re-
sponsibilities was probably 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 ob-
jective 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 objective
versions. If research is to receive continuing emphasis—and this,
of course, is a policy decision—special provisions may have to be
made in the regional just as in the national center,

Practical Applications

That a regional organization can provide a wide variety of testing
services to its member countries has been clearly shown in the recent
history of the West African Examinations Council, The many services
initially available only in Nigeria are now being extended also to the
other 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, sug-
gest that a regional framework may even accelerate the growth of
testing services in the countries it serves, The council's initial plan
had been to defer the introduction of aptitude measures unti] it had
accomplished its highest priority task of taking over all of the certi-
fication tests that were still being set and marked in the United King-
dom—a demanding and long-term effort that has not been completed
even today, But as Nigeria's rapid development increased the de-
mand for aptitude tests, and as this demand led to the creation of the
Nigerian Aptitude Testing Unit, and as this unit began to serve an
ever larger clientele in the council's largest member country, it had
to revise its initial position, Organizationally, it could not ignore
the growth of a second testing establishment that in certain fields,
notably secondary school admission testing, was being asked to take
over services that the council formerly had provided, But legally
it could not fully integrate such apparently competitive operations
under its regional charter without extending the services available
in Higeria to also the other countries. And in this indirect manner,
aptitude testing was introduced in these countries well in advance of
the original plan,

The specifics of this experience are probably not generalizable
to other organizations ir other countries. But the implicit proposition
that a regional center must be responsive to the needs of all member
countries, and that a necd stressed in one will result in the availability
of new services in also the others may well be applicable to all multi-
national service organizations. If S0, the regional model could be an
especially potent approach to rapid testing reform,

Evaluation
~randuon

The main advantages of the independent regional organization,
therefore, appear to be the following:

I. It can make possible the development of professional testing
services in countries that have not the resources to establish sepa-
rate national centers,

2. Even in larger countries it may offer additional benefits
with respect to the expansion of test applications and the recruitment
of capable staff,
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The main limitations of this approach are the following:

1. “ic establishment of a regional center is likely to entail a
lengthy delay while the necessary arrangements and negotiations are
being completed.

9. In many locations the realities of geographic, linguistic, or
political factors may make a regional testing service entirely un-
realistic.

On balance, the two-stage process of beginning with an interim local
arrangement and then transitioning to an independent national or
regional center may be the generally most productive model for in-
stitution-building.

FINANCIAL SUPPORT

Patterns of financial support will, of course, vary as a function
of the basic model of organization that is adopted. But the three basic
sources of funds for all models are government grants, center earn-
ings, and externai assistance. Each will be discussed briefly from
the point of view of the perhaps generalizable ideas that were de-
veloped at the various project locations.

Government Grants

The mechanics of government subsidy can take many forms.
At the simplest level, when the center is part of a larger pareni or-
ganization, the latter can simply add the center staff to its rolls as
regular employees and authorize the center director to charge other
expenditures to its accounts (in accordance with established requisi-
tioning and accounting procedures), This was essentially the approach
used in financing the Liberia Testing Center. A somewhat nmore
complex pattern within the same model is to finance a portion of the
costs in this manner and to provide the remainder by drawing on the
special funds that may be available in a separate government account
for the support of externally assisted programs. This was done in
both Brazil and Thailand. To subsidize a largely autonomous center
the government can provide a fixed sum per annum, as in the case
of the Nigerian Aptitude Testing Unit: or it can contribute a variable
sum on the hasis of a proposed budget the center prepares and sub-
mits for review, as is being done in Korea. Or the government can
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agree to pay the amount of the deficit the center incurs, as the mem-
ber countries of the West Africun Examinations Council do to meet

the costs of the natioral programs. To finance the non-national over-
head costs of the regional superstructure, thess countries also con-
tribute an additional sum, onthe 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 of 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 carly phases, when the center is likely to be
operating at a bare subsistence level, even a modest surplus can serve
as a uscful 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 carned income of a testing center, 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, including those
that only two or three candidates may actually take, and whon the
papers consist mainly of essay questions, even high fees will typically
not 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 eniployers. Here
it is reasonabie to assess fees that will meet the total costs of the
program, and also contribute to the surplus fund of the center, The
Nigeria schedule of fees for such applications consisted of a modest
per capita fee (approximately U.S.53.00), an extra "set-up” charge
for testing small groups, and any related travel expense ..,

Income from services other than testing may also be availuble
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 he many other opportunities for services or consultation to
improve the center’s financial position,

In addition to such cash ecarnings, a testing center can sometimes
obtain also direct personnel and logistic support that will simiiarly
help tc meet its operating expenses, The utility of arranging for pro-
fessional staff on "secondment’” from other agencies has already been
notad, An expanded oppertunity 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 numiber of hours. In Korea an agency that could not transfer
funds to the center to pay '.r testing agreed instead to do the center’'s
printing in exchange for tnu 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.
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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 prcgrams; 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 capitai 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, Inthe 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,
the 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 fu'l 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 cocrdination 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 Testing 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 nit did not have internal test
scoring capabilities, but shared a ceniral test scoring section that
reported to the director, It was the resgonsibility 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 programmatiec 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 ‘Testing Unit
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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 rescarch,
and that it provides career opportunities for the talented professional
and the talented administrator that are equully attractive. Its main
disadvantages are that the administration of the testing programs does
not receive the close nrofessional supervision inherent in the program-
matic model, and that the technical requirements of standardized testing
may therefore not be egually 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
Examinations Council
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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; positicn descriptions;
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. Resporsibiiity; accountability; records, files, and
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;
reqr.ses for testing; staff assignments: advance preparations: check-
list uf materials needed for cach 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 und 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: a.d 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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