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Preface

The Committee on Ability Testing was established under the auspices of
the National Research Council to conduct a broad examination of the
role of testing in American life. The project was conceived at a time of
widespread public debate about the use of standardized tests in the schools,
for college admissions, and in the workplace. That debate has not been
stilled by time.

Advocates of testing consider it the best available means of impartial
selection based on ability; many are, in addition, enthusiastic about the
value of tests in revealing undiscovered talent and extol their contribution
to increased efficiency and accountability in a variety of educational and
employment settings. Critics of testing have found the negative effects of
testing more compelling. They claim that tests measure too little too
narrowly. And some spokesmen for minority interests have attacked
standardized tests as artificial barriers to social equality and economic
opportunity.

Both high expectations and serious complaints have focused public
attention on the underlying questions of what tests actually measure and
the meaning to be attached to test scores. The increasing interest of courts,
legislatures, and governmental agencies in the way tests are used in
selection systems has added a significant new dimension to these ques-
tions.

The complexity of the issues and the high emotion generated by testing
controversies convinced the sponsors of this project of the need for a
dispassionate investigation of testing by a multidisciplinary group of peo-

vii
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viii Preface

ple whose breadth of experience and training would provide the requisite
technical mastery, balance, and social understanding. The charge to the
Committee was, first, to describe as fully as possible the nature, inci-
dence, and impact of testing practices; second, to identify the funda-
mental policy questions presented by widespread use of standardized
tests; and third, to provide guidance on appropriate use and interpretation
of test results. This had led us to pay close attention not only to the status
of testing technology, buttothe legal, political, and social contexts within
which testing takes place.

Our report is not primarily an action document, though there are a
number of recommendations; nor is it a highly technical study of mental
measurement, written by and for psychometricians. It is, rather, a white
paper—a document intended to describe accurately the theory and prac-
tice of testing; to illuminate competing interests in a balanced fashion;
and, ultimately, to help those who make decisions with tests or about
testing to reach better-informed judgments than is now the case. It is to
those decision makers—judges, lawmakers and their staffs, educators,
employers, personnel administrators and the testing industry—that our
efforts have been aimed and to whom this report is addressed. Of course,
we also hope that the research community will find it useful.

The Committee was chosen with great care. A majority of the members
were drawn from areas unconnected with testing: law, history, anthro-
pology, sociology, economics, experimental psychology, mathematics,
and education. The variety of their learning and experiences brought to
our discussions of testing issues a constant interplay of different points of
view, different ways of asking questions. Among the psychometricians
and psychologists who completed the group are scholars who have made
important contributions to test theory, as well as practitioners with long
experience in test development and personnel selection. All of the mem-
bers gave freely of their time and their knowledge. Each has helped to
form the report, and although individual members may not agree with
every point in it, this report represents their consensus.

The content and format of this two-part study of ability testing reflect
our decisions about scope, purpose, and audience. Part |, the report of
the Committee, presents a wide-ranging discussion of testing issues. Be-
cause it is addressed to policy makers and test users, the text has been
kept largely free of the critical apparatus of scholarly literature. Chapters
1 through 3 provide an overview of the controversies surrounding testing,
an introduction to the concepts, methods, and terminology of ability
testing, a brief history of testing in the United States, and a discussion of
the proliferation of legal requirements that have come to surround the
use of tests. Chapters 4 through 6 describe test use for employment
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Preface ix

selection and educational purposes, point out common types of misuse,
and make recommendations about how tests might be better used to
preserve the integrity of the technology while at the same time responding
to legitimate social, institutional, and individual goals. Chapter 7 takes
a close look at the limitations of standardized tests and then attempts to
establish a sense of proportion by placing the controversy over testing
within the context of the larger social currents that influence the course
of national life. The text and recommendations in Part | are the respon-
sibility of the Committee.

Part Il is a set of 11 signed papers. Although the Committee has used
the papers liberally and major portions of the report reflect the consid-
erable labors of their authors, the Committee does not necessarily sub-
scribe to the views expressed or interpretations offered in them. But it is
here that the interested reader will find a rich introduction to the case
law, the research literature, and data sources.
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Qverview

The Committee on Ability Testing was convened at a time of widespread
controversy about the use of standardized tests to assess individual dif-
ferences and to evaluate programs. Because its mandate called for a study
of testing from a social perspective, the Committee has been especially
sensitive to the need to go beyond issues of technical adequacy and to
explore the implications of test use for individuals, minority groups, in-
stitutions, and the society at large. One of the criteria that influenced the
way the investigation was structured, therefore, was topicality—we worked
with an eye to the course of public debate and took careful notice of
state and federal legislative activities and the emerging case law. At the
same time, we tried to understand and presenttesting issues as expressions
of more fundamental social questions about productivity, equity, the
rights of individuals, and the allocation of resources.

The Committee was particularly concerned in its study to clarify the
issues at controversy; to explain some of the misunderstandings about
tests that fuel debate; to provide scientific answers when appropriate;
and to delineate with care the issues that are more a matter of policy
than science.

In the preface we discussed the nature of the report, the audience
addressed, and the relationship between Part | and Part Il. The following
pages provide a brief account of the organization of Part | and highlight
some of the major themes and findings.

Chapter 1 The first chapter presents an introduction to the origins and
attractions of quantitative assessment of human performance. It analyzes

1
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2 ABILITY TESTING—PART 1

the functions of testing in modern industrial society and introduces the
reader to the kinds of criticisms that have been levelled against tests as
assessment instruments. Moving beyond specific points of criticism, the
chapter surveys the social and policy questions that the use of tests brings
to the fore: questions of adverse impact, regulation of the testing industry,
the status of the individual in society, and the use of test results as the
basis of policy decisions.

Chapter 2 In order to understand the controversy about testing, one
must understand the basic concepts and the essential language of psy-
chometrics; one must, for example, have an idea of what ““validity’’ and
“reliability’” mean to testers. Chapter 2 provides for the lay reader a
discussion of what ability tests are like, how test scores are given meaning,
and the common research strategies used to determine how well a test
measures the abilities it is said to measure.

Because early testers did not discourage the popular but erroneous
belief that ability tests measure innate, unchanging intelligence, the report
is careful to emphasize that tests can only measure ability as it exists at
the moment of testing. Test results do not say anything about how a test
taker reached that level of performance, nor do they portray a fixed or
inherent characteristic of an individual. A related and equally important
point is that ability tests provide only indirect measures from which abilities
must be inferred. For these reasons, the Committee cautions that ““intel-
ligence test” can be a misleading label insofar as it encourages misun-
derstandings about the kind of measurement involved or false notions
about intelligence: that it is a tangible and well-defined entity like a heart
or even that it is a unitary ability.

{ The discussion of test validity stresses that validity is not a static char-
acteristic of a test. Rather, validity has to do with scientific judgment,
based on empirical data and logical analysis, about the adequacy of a
test at a particular time when used for a particular purpose; and it refers
to the inferences that can be drawn from a test whose validity is to be
examined, not to the test in the abstract. Thus, a single test may have
many validities corresponding to the various interpretations and uses
made of it and it may exhibit differing degrees of validity over time within
the same setting as other factors change. Viewed from this perspective,
validation is a continuing process of accumulating evidence to support
or refute particular interpretations and uses of test results.

The final sections of Chapter 2 summarize research findings on one of
the most debated issues concerning ability tests: differences in average
test results between groups in the U.S. population defined by gender,
socioeconomic status, and racial or ethnic identity. A sizable body of
empirical research supports a finding of rather large differences in average
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Overview 3

performance for some racial and ethnic groups, although there is also a
great overlap in the distributions of scores for all groups.(EmpiricaI evi-
dence also indicates that tests predict about as well for one group as for
another. That is, the frequently heard contention that ability tests tend to
underestimate the actual performance of minority group members on the
job or in educational settings has not thus far been borne out by research.
Because of the group differences in average test scores, strict reliance on
tests for selection can have severe adverse impact on particular minorities.
In some situations, the selection of individuals by order of rank on test
score would have the effect of excluding minority and majority candidates
who could perform well if given the opportunity.)

Chapter 3 There are historical antecedents, going back to the early
20th century development of standardized testing and to the application
of these techniques to group testing during World War |, that help to
illuminate current testing issues. More recently, there have been devel-
opments in the law that have had a tremendous influence on the way
tests are used. Chapter 3 examines the development and widespread
adoption of standardized ability testing in the light of two themes: the
search for order and the search for ability. The first impulse was partic-
ularly potent early in the century. Businessmen faced with high rates of
labor turnover and industrial accidents looked to such new devices as
character analysis, application blanks, and tests to make an appropriate
match between worker and job. At the same time, school officials, faced
with rapidly expanding school populations and the influx of children
whose native language was not English, were motivated by a similar
desire to increase educational efficiency and found standardized tests,
particularly the group-administered tests that became available after World
War |, useful for grouping and tracking students. In the period after World
War ll, standardized ability testing was popularly conceived as a liberating
tool. By identifying talent and intellectual ability wherever it may exist
in society, tests would, ‘it was felt, act as a democratizing force. It was
in this atmosphere that programs like the National Merit Scholarship
competition were established. Throughout the entire period, the chapter
notes, the federal government exercised an important influence on the
development and use of ability tests, particularly in military and civil
service testing programs.

Most recently, specifically since the passage of the Civil Rights Act of
1964, the use of tests by employers and school officials has been placed
under constraints and frequently challenged because of the federal pro-
hibition against discrimination in employment and educational practices.
The second half of Chapter 3 describes the development of federal civil
rights law and policy over the last 15 years and explains how tests, often
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4 ABILITY TESTING—PART |

the most visible part of a selection process, have been caught up in the
struggle. The Committee’s findings indicate that employment tests that
are challenged under Title VIl of the Civil Rights Act of 1964 rarely survive.
There are exceptions to this generalization, particularly where a test has
been challenged under the somewhat less demanding constitutional re-
quirements, e.g., Washington v. Davis.

The extension of federal authority to selection and placement practices
in the schools and the workplace has had important effects on test use.
For example, any employer who hopes to defend a selection process that
screens out larger proportions of minority or female applicants than white
male applicants must validate any tests that are part of the process. And
the validation strategies used will be judged according to professional
standards and the requirements of the Uniform Guidelines on Employee
Selection Procedures. Although the requirements of federal laws affecting
educational testing have not yet received as much explication by the
courts, recent decisions suggest that tests used for the placement of chil-
dren in special classes for the educable mentally retarded also have to
be shown valid (in a more or less formal sense of the word) for that use
when they effect minority children disproportionately.

The implications of the psychometric facts and the legal developments
discussed in the early chapters of the report are spelled out in Chapters
4-6, which are detailed examinations of test use in employment, in the
schools, and in college and professional school admissions. Conclusions
and recommendations will be found at the end of each chapter.

Chapter 4 This chapter concludes that employment selection is caught
up in a disruptive tension between employers’ interest in promoting work
force efficiency and the governmental effort to ensure equal employment
opportunity. Because of the undeniable adverse impact of most employ-
ment tests that measure cognitive abilities, they tend to succumb to ad-
ministrative or legal challenge. Even those tests that are reasonably well
developed and researched are vulnerable. The Committee recommends
that the validity of a testing process should not be compromised in an
effort to shape the distribution of the work force. We call upon federal
and state authorities to provide employers with a range of legally defen-
sible decision rules to guide their use of test results so that the effect of
differential performance can be mitigated without destroying the utility
of testing. In addition, we recommend to the attention of judges and other
compliance officers the need to distinguish far more carefully than has
yet been done between the technical psychometric standards that can
reasonably be imposed on ability tests and the legal and social policy
requirements (e.g., proportional selection) that more properly apply to
the rules for using test scores and other information in selecting employ-
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Overview 5

ees. We also suggest that government officials be more open to coop-
erative validation ventures as an aid to small employers.

Chapter 5 This chapter is organized around the three major functions
of testing in elementary and secondary schools: testing for classification
of students and instructional planning; testing to certify competence; and
the use of tests in policymaking and management. The basic principle
underlying the committee’s discussion of testing in the schools is that the
classification of pupils is warranted only when the decision rules—whether
based on tests or not—have instructional validity. No school child should
be relegated to a program of instruction that is not expected to enhance
his performance.

Chapter 5 makes the general recommendation that tests be used, but
rarely if ever used alone. The latter point is particularly important in
assessing bilingual children and in deciding about placement of students
outside the regular program of instruction. In particular, any local rule
or state law that sets a numerical cutoff score on a test or combinations
of tests as the basis for decisions about mental retardation or placement
in special education programs should be seriously questioned.

The Committee’s discussion of minimum competency testing programs
notes certain benefits that might result from this movement to revive
accountability in education. There are, however, troublesome social im-
plications in competency testing programs that tie high school graduation
to passing such a test. Insofar as diplomas are necessary to get jobs, the
impact of competency testing will be to reduce the marketability of a
group of young people largely characterized by low socioeconomic or
minority status. Therefore, equity demands and the Committee strongly
recommends that minimum competency testing be introduced early enough
in high school for students to have opportunities to retake the test and
that the program be accompanied by remedial instruction. In order for
the accountability for educational success is shared by all parties, the
schools should carry the burden of demonstrating that the remedial in-
struction offered has a positive effect on test performance.

Chapter 6 Some of the most vociferous debate over testing has con-
cerned admission to college and professional schools. This chapter de-
scribes typical admissions practices at various kinds of institutions and
explores such issues as test disclosure and coaching. One of the central
findings of the chapter is that most undergraduate institutions are not
selective enough for test results to be crucial to the selection decision.
Most applicants are admitted to the college or university of their choice.
Test scores are likely tobe abarrier only to the small number of applicants
who are marginal and the small number of applicants who want to attend
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6 ABILITY TESTING—PART |

the most selective institutions. As a consequence, the Committee rec-
ommends that undergraduate institutions that now require admissions
tests reexamine the wisdom of that requirement.

Test results are a far more important factor in admission to graduate
and professional schools. Yet the Committee found that few schools per-
form local validation studies and concluded that greater efforts to justify
the use of test scores for admission to the local program are warranted.
An important and often misunderstood point is that admissions tests are
useful to predict only academic performance, typically first-year grades;
the tests are not designed to predict who will be a good doctor or lawyer,
and there has been little effort to demonstrate a relationship between test
scores and performance in the profession which applicants want to enter.
It would, therefore, be foolish to allow test results to completely dominate
the decision process. Finally, the Committee counsels against the use of
rigid or mechanical decision rules either in the direction of ranking solely
on the basis of test scores or in the direction of fixed quotas to increase
minority representation. It recommends instead a flexible rule that bal-
ances likelihood of success in the program, recognition of academic
excellence, and support of demographic diversity.

Chapter 7 The final chapter of the report is a wide-ranging discussion
of themes and currents that have emerged from the investigations de-
scribed in the first six chapters. It begins with an extended discussion of
some of the important limitations of standardized ability testing. These
limitations range from the compromises required by standardization and
by group testing to the traditional emphasis on certain cognitive skills to
the exclusion of others and to the exclusion of other characteristics that
contribute to excellence. A more fundamental shortcoming lies in the
inadequate explanation of abilities that informs current testing. Since a
good deal of test misuse stems from the misconceptions of test users and
test takers, this discussion is particularly important in light of the popular
controversy about ability testing.

The remainder of the chapter represents the Committee’s attempt to
impart some perspective to the subject of testing by describing the social
conditions that have given prominence to testing issues in recent years.
The key point is that those conditions exist independent of testing and
would continue in the absence of testing. If all tests were eliminated, the
issues of fair process, equal opportunity, the right of privacy and other
important social concerns would continue to challenge American society.
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{
Ability Testing
iNn Modern Society

INTRODUCTION

Tests and testing are the subject of intense controversy in American so-
ciety. The signs of the controversy range from polite disagreements among
professionals about abstruse technical questions to heated public debates,
with strongly political overtones, about the social implications of testing.

When one remembers that only a few years ago tests were widely
perceived as impartial instruments of social differentiation, it is striking
that there should now be so much controversy. It is also striking that, at
a time when tests are subject to vigorous criticism, there has been a
continued pressure for additional testing, much of it coming from the
federal government. It thus becomes important to examine carefully the
functions and consequences of testing, good and bad, in order to rec-
ommend sensible policies.

The actions being urged by various parties are not compatible.(There
are critics who see tests and testing as an example of science and tech-
nology run amok, producing discrimination and unequal treatment. These
critics prescribe a prompt and radical remedy in the form of a complete
moratorium on tests and testing. There are proponents who argue that
tests and testing offer the best hope of assuring fairness and objectivity
in the treatment of all members of society; that tests are mistakenly crit-
icized as the cause of undesirable conditions that they in fact help to
define and could point the way to improving; and that any radical in-

7
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8 ABILITY TESTING—PART |

terference with further development and application of tests and testing
would only exacerbate the conditions about which the critics complair?
Between the severest critics and the strongest proponents are many dis-
cussants who believe that all is not well in the domain of tests and testing
and that some form of corrective action is probably in order.

It has been the purpose of the Committee on Ability Testing over the
past three years to examine testing practices and to analyze the contro-
versy about tests and testing with a view to suggesting actions appropriate
to the resolution of the controversy and consistent with the goals and
needs of our increasingly complex society.

Why Testing?

Quantitative assessment of human performance is a relatively recent phe-
nomenon. Its rapid development stems from certain intellectual devel-
opments of the nineteenth century. One commentator (Goslin 1963) has
identified the rise of the notion of individual differences, dissociated from
hereditary social status, and the application of that notion to the prediction
of an individual's performance as the crucial concept. New-found sta-

 tistical techniques provided the means of demonstrating difference. Thus,

((knowledge about the frequency distributions of human performance pro-
vided a way of relating the standing of one individual to that of a pop-
ulation of individuals, while probability theory enabled scientists to say
with a known degree of confidence whether the differences in measured
abilities of two individuals reflected real differences or only measurement
error. The notion of correlation was used in relating such measurements
to expectations of performance) As these intellectual strains coalesced in
what was called the science of mental measurement, a variety of methods,
which may be subsumed under the technical rubric ‘‘validation,” were
devised to lend evidentiary support to the interpretations given to test
scores (see Chapter 2).

These scientific innovations dovetailed with the concurrent social val-
ues and needs of Western countries. The growth of industrial economies
with diverse job demands, the rapid spread of formal education to new
social groups, the concentration of large populations in cities, and the
growth of governmental bureaucracies all contributed to a social milieu
in which streamlined methods of obtaining knowledge about human
performance would be of interest. This interplay of technological capa-
bility and social need set the stage for the development of a new tool of
measurement, the standardized ability test, as a criterion for making
selection decisions.

The ability test as we know it today originated in France with the Binet-
Simon scale of intelligence: it was based on the measurement of an ability
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by testing a sample of the ability. The idea was brought to America through
the work of Lewis Terman, who developed the Stanford-Binet test, the
first to be standardized, in that it provided definite instructions for ad-
ministering and scoring and established norms based on a sample of the
population. The early tests were individually administered. With the ad-
vent of World War | came the transition to testing large numbers of people
simultaneously. The resultant Army Alpha test, a group-administered,
pencil-and-paper test, was the prototype of virtually all “’scientific’’ testing
today.

Every society develops some sort of formalized criteria for making
selection decisions. Social characteristics, such as family, class, and the
like, in which assessments of ability related to performance play a minor
role, traditionally formed the basis of decision. Intuitive opinions based
on personal impressions or recommendations concerning assessments of
ability have often provided another, more individualized ground of judg-
ment. The claim for testing as a mode of selection was that it was more
directly related to performance and more objective. Nowhere did this
claim seem more attractive than in this country, for America was per-
ceived as the land of opportunity by the successive waves of immigrants
who came here to make a new life. They came from traditionalist societies
with the expectation that in America the future could be made—anybody
could succeed who tried hard enough and had ability, and nobody could
be prevented from trying. Given the great tide of immigrants seeking to
find a place in America and the expansiveness of the economy, ability
testing offered an ordering device that traditional institutions could no
longer provide and that accommodated the aspirations of the ambitious.
The convergence of these intellectual, economic, and social forces pro-
duced a climate conducive to the acceptance of tests and testing in
industrial, educational, and governmental settings during the first half of
this century.

In recent decades, however, many have begun to question whether
the goals of identifying merit and enhancing productivity are as well
served by testing as has been asserted—or whether they are sufficient
definitions of the social good. This is the heart of what this committee
has been investigating and what is presented in this report, starting in
this chapter with an overview of the functions of tests, the criticisms and
controversies that have arisen, the policy issues involved, and the im-
plications of these issues in a broader social context.

What is an Ability Test?

This report focuses chiefly on ability testing, defined as systematic ob-
servation of performance on a task. There are many kinds of ability tests,
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including group tests of the paper-and-pencil type, individual tests with
oral questions and answers, and tests involving physical activity. While
a distinction is often made between tests of aptitude and tests of achieve-
ment, this report is not much concerned such this differentiation, because
ability is always a combination of aptitude and achievement.

This report focuses more particularly on tests of knowledge, reasoning,
and special skills rather than on tests that measure vocational interest,
attitude, personality, motivation, or physical activity. It is important to
remember, however, that human performance is the product of a more
complicated set of factors than those described by tests of cognitive func-
tioning (see Chapter 7:204-240). Motivation, for example, may be an
important predictor of job performance.

THE FUNCTIONS OF TESTING

In examining the role and functions of ability testing, it is useful to define
the three direct participants in the testing process. They are the test pro-
ducer or developer; the test user, usually an institution that expects to
base decisions at least in part on test results; and the test taker, the
individual for whom the test establishes a particular performance score.
The roles played by the participants in the testing process are not always
distinct, as intended and unintended overlapping of function and benefit
occur, but it is helpful to consider the testing process from the viewpoint
of each of the participants.

The function of the test producer is relatively clear-cut. The producer
develops tests that sample performance, typically with a view either to
establishing a standard of a desired level of competence or to predicting
later performance in school oron the job. Some 500 testing organizations
are included in the survey of standardized test publishers conducted by
the Association of American Publishers, and there are many more op-
erating on a less formal scale. These organizations are chiefly commercial,
though two of the largest test producers are nonprofit organizations. Other
major test producers are government agencies and the armed forces.

The work of the producer is generally oriented to the needs of the test
user as the principal decision maker in the testing process. Many tests
are bought ready-made; others are developed by the producer for the
specific needs of a certain user.

The test user is, typically, an educational institution or an employer.
How the tests function may vary with the two types of institution, but in
broad outline, both use them as an objective measure of performance to
help make various sorting decisions. The most obvious function of ability
tests is to facilitate selection decisions. The hope is that sound selection
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will increase the institution’s or the employer’s productivity or social
efficiency and will give an opportunity to those who are, in some sense,
most deserving of it. An employer, faced with 50 applicants for 10 sec-
retarial positions, must select. A college, which has 2,000 applicants for
500 places in the entering class, must select. In all such cases, there are
more people available than there are places available, and choices must
be made. Drawing people by lot, by order of application, by unstructured
reports of past performance, or by family affiliation are possible criteria
for selection, but ability tests have gained broad acceptance because they
are perceived to be more objective and more predictive of later perform-
ance. It is believed that such predictions will help to find the most able
or the most suitable candidate for school or work positions and that
decisions based on this kind of selection will contribute to the overall
performance of the institution or employer.

Selection, as described above, might well be called “‘positive’ selec-
tion, since the goal of the process is to identify those who are most capable
of a particular activity. Some tests, however, are used for ‘‘negative’”’
selection, to exclude individuals from an activity. Driving tests, for ex-
ample, are designed, not to pick the best performers, but to exclude those
who do not meet minimum standards from participating in the activity.

Selection becomes classification when the desire is to match an indi-
vidual to one of several possible jobs or educational programs. Then it
is important to identify specific skills and abilities in order to compare
them to job or training requirements. Testing for classification and place-
ment can be found in large institutions, such as the armed forces, as well
as in small ones, such as schools.

In educational management, tests are used as a measure of individual
achievement in a variety of ways. They are often used to identify excel-
lence or to monitor a student’s progress through a course of study. Stan-
dardized achievement tests are also used to diagnose a student’s particular
learning difficulties in order to determine remediation needs and sub-
sequently to monitor progress during remedial training. A more recent,
and increasingly prevalent, function is to certify minimum competence
of high school students for graduation.

User institutions also frequently use tests to assess the effectiveness of
a training or educational program. The focus of such testing programs is
an evaluation of programs rather than people.

Although in some instances tests are intended to serve the needs of the
test taker (e.g., school testing with a diagnostic purpose) it is important
to keep in mind that selection, placement, and achievement measures
are primarily intended to serve the decision-making needs of the user
institution. But since testing does result in scores for individuals, there
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are some direct benefits to test takers. Some ability tests, placement tests
for example, focus on identifying specific skills—mechanical or scientific,
musical or artistic—of the individual test taker. Insofar as the test taker
has no accurate knowledge of how skillful he or she is, the function of
identifying these skills has potential consequences of value for the test
taker. Tests used as a tool in guidance or career counseling, for example,
are designed to help the taker make wiser decisions about training op-
portunities and career choices.

Furthermore, on the basis of his or her score, an individual test taker
may receive an educational or employment opportunity. Data in Chris-
topher Jencks’ (1979) Who Gets Ahead show that a completed college
education, for all ethnic groups, is associated with substantial improve-
ment in lifetime income. Although concomitant factors may contribute
to higher income, a test score as the first step in access to education is
not a trivial consideration. Whether the increase in life chances actually
results from further education or from improved employment, it stands
as the most likely benefit of the testing process to certain test takers.

While understanding testing from the point of view of the producer,
user, and taker is necessary to understand the functions of testing, it is
not sufficient for a complete study of the controversy in which testing is
now involved. For there is another participant, society as a whole, that
stands to benefit or not, albeit less directly, from the various functions of
testing. Much of the recent controversy has in fact been initiated in the
name of advocacy for the whole society. If, for example, potentially poor
pilots are excluded on the basis of tests from becoming commercial airline
pilots, then both society in general and potential passengers on airplanes
gain. If productivity in the country as a whole is improved by the use of
ability tests, then the entire society gains. On the other hand, if some
people are improperly excluded from certain educational or work op-
portunities, it is a loss to society.

Therefore, only by keeping in mind the perspective of producer, user,
and taker, as well as the society in which they exist, can we examine
the present controversy about tests and testing in America.

THE CONTROVERSY ABOUT TESTING

General Skepticism

The broadest category of criticism contends that tests in general are neither
sufficiently reliable nor sufficiently valid to justify their use. The most
extreme critics contend that, even at their best, tests do poorly what they
are intended to do and are therefore not suitable for use in selection,
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resource allocation, or guidance. Moreover, critics contend that many
tests are inexpertly or thoughtlessly used.

Some critics express dissatisfaction with the limited predictive powers
of tests. Even when the validity of a test has been established—that it
measures adequately what it purports to measure—it is almost always
validity for short-term, not long-term, performance. For example, tests
used to determine admission to college predict grade performance rea-
sonably well for the first year, but decreasingly well for successive years.
Prediction of what many consider the ultimate performance criterion, in
life-after-school, is either weak or unknown. Others argue that most tests
measure too limited a range of skills to be useful for meaningful predic-
tion. lllustrative of this view is the comment of consumer advocate Ralph
Nader on the passage of the New York State law concerning disclosure
of test data for college entrance examinations. He was quoted as saying
thaiests “’do not measure judgment, determination, experience, idealism
and creativity, which are rather important attributes”) (The New York
Times, July 15, 1979).

In short, tests are seen by critics as being too limited in scope to measure
complex characteristics of the kind required for long-term prediction and
oriented only to cognitive skills. More generally, tests are viewed as
inadequate for the functions for which they are used.

Test Construction

Another category of criticism focuses specifically on test construction,
claiming that tests could be more valuable if only they were constructed
properly. These criticisms point out that paper-and-pencil tests, which
incorporate a high verbal component, are used in nearly all testing simply
because they are comparatively easy to construct and administer. Such
use raises questions when the skill being tested does not require much
verbal facility or fluency, such as some drafting skills.

There also are criticisms of the multiple-choice format of virtually all
standardized tests. It is argued that the ‘“distractor’’ choices are often
deliberately misleading or require overly subtle discrimination. There are
also complaints that sometimes more than one answer should be con-
sidered correct. Banesh Hoffman (1962) has argued that multiple-choice
questions penalize the brighter students, who tend to see more possible
associations and are, therefore, attracted to the misleading alternatives.
Charlotte Ryan (1979) illustrated this point with the following example:

' Nader has recently brought together his organization’s criticism of testing in a 550-page
report (Nairn et al. 1980).
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An orange seed grows into:

(@) an orange tree;

(b) an orange;

(c) another seed;

(d) an orange blossom.

Clearly, all answers are in some way correct.

One of the most fervent criticisms about test construction concerns the
way in which test scores are “‘normed.” It is argued that a test normed
with members of the majority population will yield test scores that work
to the disadvantage of test takers from other populations on whom the
test was not normed. To overcome this problem, proponents of tests and
their more sympathetic critics have long advocated, as a routine practice,
the development of separate norms and the conduct of separate validity
studies for majority and nonmajority groups or for males and females.
Some critics, moreover, contend that the content of tests is inherently
biased in favor of majority groups or males, a bias that cannot necessarily
be corrected by the use of separate norms. Tests of mechanical compre-
hension, for example, may call upon experience that many females have
not had. If the purpose of the test is to assess what the test taker will be
able to do, after appropriate training, rather than to assess present know!-
edge, the test will very probably underrate the women. Similarly, tests
that are written in standard English or with items (questions) that are
embedded in a context familiar only to the majority population may
underrate the performance capabilities of people who are more familiar
with other linguistic forms or have had different cultural experiences,
e.g., American Indians living on a reservation.

Test Use

A third category of criticism has to do with misuses of testing. One charge
is that tests are frequently relied upon as the sole criterion for decisions
affecting the takers’ access to, or exclusion from, a limited resource, such
as a professional education. Another is that test scores are used in making
irreversible decisions, which should be more tentative and less perma-
nent. Many people, having misjudged the certainty of test scores, are
angry to learn that there is bound to be some misclassification of students
or job applicants, since test scores predict only the probability of a par-
ticular level of performance. That observation must, of course, be made
of every selection system, whether or not tests are involved.

In this same vein, critics have articulated considerable concern about
the use of tests to track students in school. While such tracking was
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initiated in the belief that sorting students into groups with similar levels
of ability would promote educational efficiency, critics say that a student,
once placed in particular track, may never be able to change tracks. Also
of concern is the possible use of a test score as the basis for a permanent
label. It is all too tempting to use a quantified test score as if there were
a perfect relationship between test performance and real-life perfor-
mance.

Another related issue involves the use of test scores for making decisions
far beyond the predictive powers of the test: using an entry-level test
score as a basis for promotion or compensation years after it was obtained
and years after it may actually have lost its utility, for example; or using
LSAT (Law School Admissions Test) scores as the basis of job selection,
even though the LSAT’s predictive value is primarily for grades in the first
year of law school. The test taker, in effect, has career opportunities and
compensation influenced by test scores that no longer have any known
predictive power.

Test Interpretation

A final category of criticism involves the interpretation of what it is that
tests measure. Not without foundation, critics urge that ability tests, and
particularly IQ (intelligence quotient) tests, encourage the belief that tests
measure fixed genetic characteristics or inherent traits that exist un-
touched by experience. Although most professional testing specialists
have long since rejected any such deterministic assumptions, a number
of prominent psychometricians helped to popularize such beliefs early
in the century. More recently, the work of Arthur Jensen (1973, 1980),
among others, has given new vigor to such ideas. There is understandable
concern, therefore, that a person’s ranking will be considered fixed, and
possibly genetic, despite the fact that professional opinion emphasizes
that abilities are affected by experience. This concern becomes distress
when the misconception about ability is carried over to a belief that group
differences in test performance reflect hereditary differences in ability.
The potential for social injustice in such a belief has led some critics to
oppose all tests that allow comparisons among individuals; others argue
for much more careful public instruction in the meaning of test scores.

What Tests Don’t Measure

As noted above, tests are criticized for measuring only certain charac-
teristics, primarily cognitive functioning. The usual test is only tangentially
related to determination, motivation, interpersonal awareness and social
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skills, or leadership ability, yet these qualities contribute to performance
in school and work and in some situations are more important than
cognitive skills. Who becomes a leader, for instance, has been shown to
have only a slight positive relationship with intelligence test scores (Gibb
1969). While a leader must have a sufficient intellect to understand a
given task, differences in other attributes are more crucial in determining
the most effective leader.

Similarly, not all the characteristics that make for a successful profes-
sional career are measured by admissions tests for postgraduate educa-
tion, or even by performance in professional courses. The compassion
and ‘‘bedside manner”’ of a physician or the clever courtroom techniques
of a trial lawyer are criteria not predicted by tests oriented primarily to
success in first-year, and perhaps second-year, course work in medicine
and law. Academic qualities are not irrelevant to professional perfor-
mance, but they are only part of it.

Although ‘““personality’’ tests are sometimes used in business and in-
dustry, they do not have the professional and public acceptance accorded
ability tests. As a result, information about other desired characteristics
of applicants is more likely to be sought from personal background data,
letters of recommendation, and interviews. Of course, these methods of
evaluation have their own limitations. Interviews, for example, have fre-
quently been shown to introduce subjectivity into the decision process,
which gives play to conscious and unconscious biases (Webster 1964,
Schmitt 1976).

Reaction to the Criticisms of Testing

The response of professional organizations, trade associations, advocacy
groups, and government to the criticisms of testing is as varied as the
criticism itself. There are ardent proponents of testing and adversaries
who would eliminate all testing. Laws have been passed that place con-
straints on the use of tests or demand more of the tests and their producers.
Tests have been increasingly challenged in the courtroom. Actions al-
leging discriminatory impact have been brought by individuals, interest
groups, and government agencies, the net effect of which has been a
significant de facto regulation of the use of tests for employment and for
certain educational purposes. At the same time, many states have man-
dated new testing programs to assess students’ attainment of minimum
levels of competence. And a consequence of employment discrimination
litigation has been to rule out all nonobjective selection procedures in
situations in which the level of minority employment is at issue, thus
increasing the importance of tests in some sectors.
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Such contradictory responses are also evident among professional or-
ganizations. It is particularly noteworthy that the two largest teachers’
organizations, the National Education Association (NEA) and the Amer-
ican Federation of Teachers (AFT), disagree completely on proposed fed-
eral legislation regulating educational testing: NEA supports it and AFT
opposes it. The two organizations have also generally differed on the use
of standardized tests in the schools.?

SOCIAL AND POLICY ISSUES

Although the criticisms noted above pose specific problems and questions
about testing in their own right, they also emerge as part of larger social
and policy issues. Some of the social issues surrounding tests and testing
can be discussed mainly from the perspective of test producers, test users,
and test takers; others have a broader social context as well. For example,
concerns about testing may be a symptom of widespread social devel-
opment and change. Then, too, the perspective of the larger society may
lead to perceptions concerning such developments that differ from those
of the more direct participants in the testing process. This section first
discusses the narrower policy and social issues, then the broader ones.

Adverse Impact

The social issue of greatest significance regarding the use of tests and
testing is adverse impact. The term was popularized by the Equal Em-
ployment Opportunity Commission and has been incorporated into law
by judicial construction of Title VIl of the Civil Rights Act of 1964 (P.L.
88-352). In general, adverse impact means a substantially different (lower)
rate of selection in hiring or other employment decisions for members of
racial, ethnic, or gender groups protected by the Act. The concept of
adverse impact is an extrapolation from the specific wording of Title VII
of the Act, which prohibits ‘“discrimination because of race, color, re-
ligion, sex, or national origin.”( In practice, tests and other selection
procedures have been judged unlawful if they result in adverse impact
and cannot be shown to be valid)

In recent years, American society has devoted a great deal of attention

2 As part of the background for this report, the Committee conducted public hearings in
November 1978 at which 25 individuals and organizations (see Appendix) presented state-
ments on the issues involved in the controversy about testing. Many other organizations
contributed written statements for the record. Together they provided an abundant record
of the current controversy about testing in America.
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to eliminating discrimination against women and minority groups such
as blacks, Spanish-speaking people, and American Indians. Government
action has taken the form of prohibiting discrimination and, more re-
cently, encouraging affirmative action programs to improve the economic
pasition of these groups.
G esting has frequently been challenged because certain social groups
tehd, as groups, to score consistently lower on the average than more
advantaged groups, and this holds true on both achievement tests and
more abstract reasoning tests (those with items requiring the manipulation
of symbols independent of subject mastery). Females, for example, tend
to score lower as a group than males on items that measure certain spatial
abilities and some forms of mathematical reasoning and higher on certain
verbal items. Blacks and Hispanics tend to score lower on both verbal
and quantitative items. As a consequence, the use of tests for selection
in education or employment often produces a higher selection rate among
white male applicants than among other categories of applicants

The reasons for differential performance of particular groups on tests
are extremely complex, but the consequence of that difference, insofar
as tests are predictive of everyday performance, is to place in conflict
the desire to encourage maximum productivity and the desire to distribute
the benefits of society as broadly as possible. Translated into political
terms, the issue involves balancing the principle of equal opportunity for
every individual in society with the reality of unequal background and
preparation.

Alternatives to Testing

Defining a useful role for tests amidst conflicting claims of equity and
notions of right has so far eluded practitioner and policy maker alike.
Many people have placed their hopes on alternative modes of selection
that might produce equal outcomes without sacrificing the efficiencies
of selecting on the basis of ability, but alternatives have so far been
accompanied by equally confounding problems.

Many such “alternatives’’ are already in use, although typically as
supplements to, rather than substitutes for, tests. These alternatives in-
clude letters of recommendation, interviews, previous performance in
similar or related activit.es, and work samples. In the case of college or
graduate school admissions, grade-point averages serve as a basis for
selection along with standardized admissions tests. In the employment
setting, promotion can be based on objective records of work perfor-
mance and absenteeism, as well as the more subjective ratings by su-
pervisors.
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Most of these means of making judgments about an individual’s prob-
able performance predate the use of ability tests. In fact, the introduction
of standardized testing was seen as a forward step in compensating for
the unreliability of these other assessments. College admissions tests, such
as the SAT (Scholastic Aptitude Test) and ACT (American College Test),
were designed to provide a “‘third view’’ of candidates, in addition to
grade-point average and personal information from applications, inter-
views, and letters of reference. It was seen to be in the candidate’s interest
to have this view available to offset potential inequalities of the traditional
system. Critics worry, however, that in actual use test scores dominate
rather than supplement and caution against “reliance on any single sys-
tem, process, or instrument,’’ as it was put in a recent NEA report (Quinto
and McKenna 1977) on the topic of alternatives.

Teacher-made tests, which are the main basis for students’ grades,
have largely escaped the criticisms aimed at standardized tests. They are
seen as somehow more benign. For example, the NEA report just cited
says that they ‘“can be tailored to specific situations . . . and individual
needs.” Critics, however, point out that teacher-made tests can be poorly
constructed and can be biased. In a similar vein, Morton Deutsch (1979)
has recently criticized grading for being a contest in which “merit” is
assigned by the teacher on the variable basis of “‘ability, drive, and social
character.” Supervisory ratings are also subject to some of the same
variability, including an element of personal affinity, which can differ-
entially shape the evaluations a subordinate receives.

If more reliance is placed on alternative indicators of future perfor-
mance, it must be recognized that these alternatives may have their own
sources of adverse impact, including the possibility of bias, and many of
the controversial issues about testing will simply shift from tests to the
alternatives. Concerns about the reliability and validity of tests will be-
come concerns about the reliability and validity of grade-point averages,
letters of recommendation, and supervisory ratings. Indeed, in the ab-
sence of testing, the problem of predicting performance would increase.
Prediction of school and job performance from presently available alter-
natives to tests—with the exception of records of past performances in
similar situations—has generally not been as accurate as prediction from
tests (Reilly and Chao 1980).

There is, of course, always the possibility of discovering new predictive
devices as minorities and females move into higher education and the
work force in greater numbers. This would demand a major research
effort, but could be of considerable value. One possible advantage of
new alternatives to testing might be that adverse impact would be more
easily prevented or rectified (although it is also possible that more accurate
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predictive devices would increase adverse impact). If that were so, it
would be a strong argument for increasing the use of such alternatives.
If not entirely so, it might even be reasonable to consider a trade-off
between validity and the ease in compensating for adverse impact. There-
fore, evaluating the desirability of an alternative to testing may not be
answered simply by asking whether the alternative can predict well, but
by asking whether the particular problems that may exist with certain
tests can be eliminated or corrected with the alternative.

Regulation of Test Use

Tests can be useful instruments, but they are clearly open to abuse—by
producers as well as by the decision-making users, and even by the
individual test takers. One of the most difficult policy questions to emerge
from the controversy about testing concerns regulation: If tests continue
to be used (and some use seems inevitable), what can society do to prevent
their misuse?

In almost any profession or industry, some form of control of practices
exists to maintain standards, to control competition, andto prevent abuse.
Some observers have suggested that the testing industry itself should take
a far more active role in combatting test abuse. For the test producers,
self-policing might include giving users more information about the sta-
tistical properties and theoretical assumptions of the test, providing in-
struction in test administration and interpretation, and allowing inde-
pendent researchers greater access to test data, particularly validation
data.

Professional organizations whose members develop, produce, and use
tests—such as organizations of psychologists, of employers and man-
agers, and various educational organizations—provide a second possible
source of regulation. The American Psychological Association, the Amer-
ican Educational Research Association, and the National Council for
Measurement in Education have been the most active in setting standards
for testing. A major weakness of this source of quality control is that most
test users are not members of the organizations that have taken the lead
in setting professional standards and are thus not subject even to their
mild forms of quality control.

Of late, increasing numbers of people have supported a third form of
regulation by state and federal governments. Because government agen-
cies are expected to protect individual rights and guard against discrim-
ination, many feel that governmental regulation would represent the in-
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terests of the test taker, while other modes of regulation are more likely
to focus more on the interests of producer and user.

Regulation of tests already exists of course. The questions are whether
any further activity is required and, if so, what might best be done and
by whom. In other words, which mode of regulation is best suited to
balance the various interests of the participants in the testing process?
For example, one alleged misuse is the continued use of test scores in a
person’s record long after their purpose has been served. Who, if anyone,
is to monitor records in widely scattered files? At what point does the
cost of surveillance outweigh the benefits of up-to-date records?

As noted earlier, legal actions that affect the testing process and its
participants have introduced a layer of governmental regulation to the
self-regulation by professional organizations and testing companies. Ide-
ally, governmental intervention should occur only in response to some
manifest need: there is always the chance that a regulation or accumu-
lation of regulations will generate second-order effects that are worse
than the ills they were designed to cure. Also, regulations may create
obligations for participants that go beyond what they are capable of
providing. In sum, granting that regulation is needed, the questions of
how and how much remain problematic.

Test Scores as a Basis for Policy Decisions

Another set of issues arises when government agencies use test results in
determining policy. For example, it has been proposed that subsidies for
school districts, designated to help improve student performance, be
scaled according to test scores. Following this formula, districts having
lower test scores would get a higher subsidy on the grounds that a greater
need had been demonstrated. Another example would be the use of
competency test scores for evaluating the effectiveness of the educational
unit. In at least one state, school certification is tied to such scores.

An important aspect of the current status of testing in the United States
is the dichotomous influence of government. While some laws and court
decisions discourage the use of tests in making decisions about individ-
uals, others require or encourage such use. When conflicting policies
affect a single program—such as the selection of employees under civil
service merit systems—the user institution is often left frustrated and con-
fused. In employment selection, the weight of governmental policies that
affect the use of tests seems at the moment to be leaning in the direction
of discouraging test use; in education, given the popularity of program
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evaluation, the pressure for added testing may be stronger than the pres-
sure against test use.

Decisions About Individuals

There is nothing new about the need to make decisions about people
and their educational and employment opportunities. Tests represent only
one of the many sources of information used in making such decisions,
and the concerns about tests are, therefore, quite legitimately also con-
cerns about alternative instruments used in making the decisions.

There has been increased rejection of the right of institutions to have
complete discretion when their policies affect people’s life chances. In
an earlier generation, labor unions sought and secured participation in
many aspects of decision making formerly the province of management
alone. In 1964, the Civil Rights Act removed race, color, ethnic origin,
sex, and religion from the selection criteria within the discretion of the
employer.

This democratization of power has also reached educational institu-
tions, for example, in the so-called sunshine laws. These statutes es-
tablish the right of students to have access to their academic files, in-
cluding letters of recommendation, teacher evaluations, and test scores.
Not too many years ago, it was considered inappropriate to tell a student
his or her test score on a college entrance examination. The scores were
sent to the local guidance counselor, if there was one, or to the admin-
istrative offices: the student was considered likely to misunderstand the
test score unless a professional acted as intermediary. A recent New York
State law requires that not only the test score, but also the entire test and
scoring key, be disclosed so that the test taker can evaluate the test and
his or her performance on it. This law represents a considerable change
in social attitudes regarding the rights of individuals in the decision pro-
cess.

Insofar as the criticisms of testing are actually criticisms of the nature
of the decision process itself, some of the policy issues discussed above
take on a different aspect. For example, if tests are inadequate, we can
search for alternatives to testing. But if the real concern is how and by
whom selection decisions are made, alternatives to testing may be of no
help unless the ground rules for decision making are changed. In fact, it
is possible that some critics should be asking for alternative decision-
making processes rather than for alternatives to testing. And if there are
alternatives to testing that are socially more acceptable, it may well be
that their acceptability derives chiefly from the ease with which the de-
cision process can be changed. As an illustration, an interview is noto-
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riously lower in validity than most tests. Yet many people perceive it as
more acceptable because it involves a direct interchange between the
decision maker and the applicant, even to the point that the decision is
truly a joint one. Thus, the interview might well be perceived as more
acceptable by a person about whom the decision is made despite its
lower validity.

In sum, it must be recognized that, although tests are of concern in
their own right, they also are important because they are a major means
for institutionalizing the decision process about individuals. If the true
issue is the nature of the decision process, then concerns about the
construction, reliability, validity, and other formal aspects of testing are
not the major consideration, and those concerns should be seen as the
means to an end. Taken in this light, it is the end to which tests are put,
not their characteristics as a means to that end, that motivates the con-
troversy about testing.

Costs and Benefits to Society

Each of the two proximate actors in the testing process, the user and the
taker, incurs costs, and presumably benefits, from the enterprise. For test
users, the costs might include procuring and administering the tests,
interpreting the results, and conducting validation studies. The benefits
would derive from the increased likelihood of successful performance by
those who are selected or placed by the tests. Admissions tests, for ex-
ample, were initially attractive to law schools because of very high at-
trition rates that wasted the resources of the institution as well as the time
and resources of the unsuccessful students.

For test takers, the consequences of testing are the opportunities gained
or lost. Unsatisfactory performance will cost the test taker access to one
sort of future. The benefits of testing accrue to the taker who gains access
to a limited opportunity, is assigned to a potentially more rewarding
position, is barred from an opportunity that would have led to failure, or
can gain self-knowledge that will help in choosing among educational
or vocational options.

But the question of costs and benefits of testing goes beyond the im-
mediate interests of users and test takers; indeed, it goes to the very nature
of the society one wishes America to be. Tests are, by and large, elitist.
The aim of testing is to identify those who are best prepared by nature
and training to perform well in a given role. Is there a place in a dem-
ocratic society for excellence? Can the selection of the “‘best’”’ one of ten
people into a superior job, college, or occupation balance the ““loss’ to
the others, those who are not selected? Should society nurture some
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outstanding institutions—the Metropolitan Opera, the Green Bay Packers,
Harvard University—which exist because of stiff selection criteria? Would
society be better off with ten mediocre colleges, or a combination of one
excellent school, six mediocre, and three poor ones?

The answers to these questions used to seem fairly clear. Western
nations, at least since the Renaissance, have held a world view that
reveres excellence. America, with its open spaces and expanding wealth
and constant infusions of new hands and energy from abroad, has had
the luxuiy of combining respect for excellence with widespread upward
mobility. During much of this century there was a broad consensus that
if access to the most desirable things (good schools, good jobs, wealth)
is ‘“fair,” i.e., based on ability and achievement, then the resulting in-
equality is acceptable.

This consensus has dwindled along with optimism about an ever-ex-
panding economy. The recognition of excellence, Americans have come
torealize, also creates invidious comparisons and more visible inequality.
In good part, the attack on tests is an attack on the outcomes of the overall
social and economic system in America, which are no longer perceived
as ““fair.”” In this light, tests validate the existing social structure rather
than opening it up. In the present state of ambivalence about testing, one
question assumes central importance: Who would get the good jobs if
tests were not used?
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Measuring Ability:
Concepts, Methods,
and Results

INTRODUCTION

There are many different kinds of ability tests designed to assess a variety
of abilities for a variety of uses. Some are intended to measure highly
specific skills (e.g., the ability to take shorthand) while others are intended
as measures of general intellectual ability. Some require the use of special
apparatus and must be administered by a highly trained examiner. More
often they are paper-and-pencil tests with multiple-choice questions, ad-
ministered by nonspecialists; this form is encountered regularly by almost
all school children in this country.

Despite the great variety of kinds and uses of ability tests, they all share
some fundamental characteristics. They are intended to assess how well
a person can perform a task when trying to do his or her best. Thus, the
tests are meant to measure the upper limit of what a person can do, which
may be quite different than typical performance. In addition, an ability
test can measure a person’s best performance only if the person is mo-
tivated to do well and understands what is expected. As we shall see,
many variables can influence a test taker’s motivation and expectations.

Another characteristic that is common to all ability tests is that they
assess only a person’s current status. An ability test “yields a sample of
what the individual knows and has learned to do at the time he or she
is tested; it measures the level of development attained by the individual
in one or more abilities. No test, whatever it is called, reveals how or
why the individual has reached that level”’ (Anastasi 1980:4).

25
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Ability, the upper limit of what a person can do now, should not be
confused with “potential’’ or “capacity.” Many of the controversies con-
sidered in this report have grown out of the mistaken idea that test scores
directly measure an inborn, predetermined capacity. This idea is mistaken
in two crucial ways. First, as just quoted from Anastasi, the assessment
is only of the ability at the time of testing; it cannot reveal how the person
developed the level of ability suggested by the score. Second, tests pro-
vide only indirect measures of ability: the ability is inferred from per-
formance on the test; it is not observed directly.

Because ability is not observed directly, as it would be, say, in a piano
competition, the explanation of test performance depends on careful test
design and a continuing process of validation research. To illustrate, a
test that is intended to measure one ability can also reflect other abilities—
ones that the test is not intended to measure. For example, a test designed
to measure mathematical ability may place substantial reading demands
on some takers. If so, the measure of mathematics ability becomes con-
founded with reading ability. Consequently, low math test scores could
erroneously suggest limited ability in mathematics for some people or
groups of people for whom the real difficulty was in reading. Thus, it is
important that tests be designed to minimize the influence of abilities
other than the one(s) they are intended to measure.

The concepts discussed in this chapter could apply to all kinds of
abilities—social, athletic, artistic—but we focus primarily on tests, usually
paper-and-pencil tests, of knowledge, reasoning, and special skills. The
following section provides a description of what ability tests are like and
presents examples of questions from a few of the widely used ones. The
description of tests is followed by a discussion of the analyses that are
applied to judge how well a test serves particular purposes. Finally, the
results of research on some of the crucial, and sometimes controversial,
issues in testing are discussed. In particular, we discuss the results and
interpretations of the use of tests with different groups and some of the
variables that influence test scores.

WHAT ABILITY TESTS ARE LIKE

The tests considered in this chapter are commonly referred to as ‘‘stan-
dardized tests.”” Although we also use this term, it unfortunately has
several meanings, and so it is important to distinguish among them.
“‘Standardized’’ sometimes refers to tests that are accompanied by a table
of norms, sometimes to tests whose content reflects “standard’’ school
curricula, and sometimes to tests in which a uniform testing procedure
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is applied. We refer in this report only to the latter property: a standardized
test may or may not be accompanied by a table of norms and may or
may not contain content that is considered part of “‘standard” school
curricula, but it must be uniform in administration and scoring for all
who take it.

For standardized tests, as with any scientific observation, there is a
need for controlled conditions to minimize the effects of extraneous var-
iables. Uniformity of procedure in standardized tests is intended to min-
imize the differential effects of examiners, instructions, time, scorer, and
various other factors. In reality, standardization is obviously a matter of
degree; not every conceivable extraneous factor can be controlled. Stan-
dardization is designed to reduce the influence of such factors. When
they are discovered, it is incumbent upon the developer of a standardized
test to try to devise procedures to remove such influences; or failing that,
to estimate and report the magnitude of the error caused by such un-
controlled variations.

Attempts are often made to distinguish between two categories of ability
tests: aptitude tests, intended to predict what a person can accomplish
with training; and achievement tests, intended to measure accomplished
skills and indicate what one can do at present. Actually, however,
achievement and aptitude tests are not fundamentally different. They both
measure developed ability, they often use similar questions, and they
have often been found to yield highly related results. Rather than two
sharply different categories of tests, it is more useful to think of ““aptitude’’
and ‘““achievement” tests as falling along a continuum.

Tests at one end of the aptitude-achievement continuum can be dis-
tinguished from those at the other end primarily in terms of purpose. For
example, a test for mechanical aptitude would be included in a battery
of tests for selecting among applicants for pilot training since knowledge
of mechanical principles has been found to be related to success in flying.
A similar test would be given at the end of a course in mechanics as an
achievement test intended to measure what was learned in the course.
Of course, it would not be surprising to find that many people who did
well on one of the tests would also do well on the other, nor that the
achievement test could also be used to predict flying success.

Tests at the two ends of the aptitude-achievement continuum can also
be distinguished in terms of the specificity of the definition of relevant
prior experience (Anastasi 1980). The questions on the achievement test
for the course in mechanics would be determined by the content covered
in the course. By mastering the course material, a person should have
the knowledge needed to answer the questions on the achievement test.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19562

Ability Testing: Uses, Consequences, and Controversies
http://www.nap.edu/catalog.php?record_id=19562

28 ABILITY TESTING—PART |

For the mechanical aptitude test, the knowledge needed for the questions
would not be so clearly specified. A wide variety of experiences, in-
cluding but not limited to a course in mechanics, would be relevant for
developing the knowledge measured by the mechanical aptitude test.
Thus, an aptitude test should be less dependent than an achievement test
on particular experiences, such as whether or not a person has had a
specific course or studied a particular topic. .

In addition to the aptitude-achievement distinction, ability tests may
also be considered on a general-to-specific continuum. At the general
end of the continuum are tests that sample a fairly broad array of verbal
and quantitative tasks and summarize performance with a single general
score. At the other end of the continuum are highly specific tests that
provide separate scores for many different abilities. ). P. Guilford (1967),
for example, has distinguished 120 separate, albeit interrelated, abilities.
The question of how many abilities there are is intriguing, but it cannot
be answered from results with tests. The fineness of the distinctions de-
pends upon one’s purpose and on the investigator’s judgment of what is
useful or significant. Very fine distinctions also depend on the techno-
logical capability of developing sufficiently sensitive tests.

The general-versus-specific distinction applies to both achievement and
aptitude tests. A competency test of high school graduation is an across-
the-board, general measure. Closer to the specific end of the continuum,
there are separate tests for most school subjects, and tests can be made
for particular skills within a subject. For example, there is a test that
measures reading as a whole and also the decoding of syllables.

For tests of general ability, most of the tasks require a complex mixture
of the abilities to analyze, to understand abstract concepts, and to apply
prior knowledge to the solution of new problems. Few of the items can
be answered by simple recall or the rote application of practiced skills.

Tests of general ability are often called intelligence tests, but this is an
unfortunate label. It is too easily misunderstood to mean that intelligence
is a unitary ability, fixed in amount, unchanged over time, and for which
individuals can be ranked on a single scale. It is legitimate, however, to
speak of general ability and to say that some people have more of it than
others. Older, more experienced people, on the average, perform better
than people half their age on a wide variety of tasks; this is true from
childhood to at least middle age. Within a grade, students who have
superior competence in arithmetic are likely to have better-than-average
records in other academic subjects. Adults who can follow a complex
legal argument would be expected to comprehend, more easily than the
average person, the diagram of a complex football play or an account of
research on protein synthesis. In summary, then, and as used in this
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report, general ability or “intelligence’ refers to a repertoire of infor-
mation-processing skills and habits, such as the ability to subdivide a
problem, the ability to encode stimuli for efficient memory storage, per-
sistence, and flexibility. These skills and habits must be developed. Fur-
thermore, in any application, these skills and habits have to be integrated
(Resnick 1976), although any given task places greater demands on cer-
tain processes than on others.

Although a summary index of general ability is often useful, abilities
are by no means so consistent that a person who is average at one task
is average at all tasks. A graphic profile of a person’s scores on tests of
several different abilities side by side will have a characteristic elevation,
referred to as a generally high or generally low profile. But profiles are
irregular, and some are so jagged that a statement about general level
would be a poor description. For purposes of guidance and counseling,
it is often useful to have information on several abilities rather than only
one or two. Batteries of tests that provide scores on mechanical reasoning,
clerical speed and accuracy, spatial ability, and possibly others as well
as verbal and quantitative abilities provide such information.

Emphasis on multiscore batteries has increased over the years. Scores
to describe patterns of ability are used in vocational guidance, in assigning
military recruits to specialized training, in diagnosing aphasics, and in
similar applications. In selection and classification for employment, com-
bining scores in several ways permits the tester to make separate predic-
tions for diverse jobs. Speed of list-checking is highly relevant to some
clerical jobs, while quantitative skills are more relevant for a cashier’s
job.

Because standardized ability tests are so diverse that few statements
hold true for all of them, it is useful to consider a few specific examples.
Tasks, materials, item formats, responses required, mode of administra-
tion, and kind of score reported are among the important variations in
tests. The tests that are briefly described below illustrate, but do not
exhaust, the range of ability tests; they are all well-known, widely used
tests.

An Individual Test of General Ability

The Wechsler Adult Intelligence Scale (WAIS) is an individually admin-
istered test used to measure cognitive abilities in adults. (There are com-
parable tests for preschoolers, the Wechsler Preschool and Primary Scale
of Intelligence, and for children aged 6 to 16, the Wechsler Intelligence

" Scale for Children—Revised.) The WAIS consists of 11 subtests organized
into separate verbal and performance scales (see Figure 1).
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Verbal Subscale
1. General Information.
What day of the year is Independence Day?
2. Similarities.
In what way are woo/ and cotton alike?
3. Arithmetic Reasoning.
If eggs cost 60 cents a dozen, what does 1 egg cost?
4. Vocabulary.
Tell me the meaning of corrupt.
5. Comprehension.
Why do people buy fire insurance?
6. Digit Span.
Listen carefully, and when | am through, say the numbers
right after me.
7 3 4 1 8 6
Now | am going to say some more numbers, but | want
you to say them backward.
3 8 4 1 6

chfomanee Subscale

7. Picture Completion.
| am going to show you a picture with an important part
missing. Tell me what is missing.

8. Picture Arrangement.
The pictures below tell a story. Put them in the right
order to tell the story.

FIGURE 1 Subscales and illustrative items on the Wechsler Adult Intelligence Scale (not
actual test items).
sourCt:Thorndike and Hagen (1977: 307-309).
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9. Block Design.
Using the four blocks, make one just like this.

10. Object Assembly.
If these pieces are put together correctly, they will make
something. Go ahead and put them together as quickly as
you can.

11. Digit-Symbol Substitution.

“IAIO[Z[X]8

1 2 3 4 5

A8 | X|O|A|L|8|X|A|8
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The verbal scale measures a person’s understanding of verbal concepts
and ability to respond orally. As can be seen from the illustrative items
in Figure 1, performance on the verbal scale depends on familiarity with
general information and vocabulary. It also depends on the ability to
understand verbal arithmetic problems and perform the necessary arith-
metic operations. The performance scale measures the ability to solve
problems involving the manipulation of objects and other materials.

In addition to an IQ for the entire test, the WAIS yields a verbal 1Q
and a performance (nonverbal) 1Q. Scaled scores are also obtained for
each of the subtests. These subtest scores are used to get some idea of a
person’s strengths and weaknesses. For example, they may tell how well
the test taker does under pressure—some subtests are timed, others are
not—or how verbal skills compare with the ability to solve nonverbal
problems. A large discrepancy between verbal and performance scores
prompts the tester to look for specific learning problems—e.g., reading
disabilities or a language handicap.

The WAIS must be given individually by a trained tester, and the process
is time-consuming. Its advantage over a group test, however, is that the
tester can determine whether the test taker understands the questions,
can evaluate motivation, and by carefully observing how the test taker
approaches different tasks can gain additional clues as to strengths and
weaknesses.

A Group Test of General Ability

Group tests, required whenever large numbers of people are to be tested,
are available for employment and military use and for all the school
grades. Such tests usually offer a verbal score and one for spatial or
quantitative tasks. The Scholastic Aptitude Test (SAT) is a well-known
group test given to high school students who wish to attend college.
The SAT is a multiple-choice test that yields separate verbal (SAT-V)
and mathematics (SAT-M) scores. The SAT-V contains a total of 85 ques-
tions spread over four item types: antonyms, analogies, sentence com-
pletion, and reading passages. Examples of each item type are provided
in Figure 2, along with a brief description of what the items are thought
to measure. The SAT-V provides a general measure of developed verbal
ability, i.e., the ability to understand what is read and the extent of a
student’s vocabulary. The SAT-M is a measure of a student’s ability to
solve arithmetic reasoning and algebraic and geometric problems. A third
of the 60 items are presented in the form of quantitative comparisons
while the remainder are ‘‘regular’” multiple-choice questions. The number
of questions by content area is as follows: arithmetic reasoning, 18 or
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1.

Antonyms (‘test extent of vocabulary’’)

’Choose the word or phrase that is most nearly the opposite in meaning
to the word in capital letters."

“PARTISAN: (A) commoner (B) neutral (C) unifier (D) ascetic
(E) pacifist*’

. Analogies ("test ability to see a relationship in a pair of words, to

understand the ideas expressed in the relationship, and to recognize a
similar or parallel relationship’)

*‘Select the lettered pair that best expresses a relationship'similar to that
expressed in the original pair.”

“FLURRY: BLIZZARD: (A) trickle:deluge (B) rapids:rock
(C) lightning:cloudburst (D) spray:foam
(E) mountain:summit”

. Sentence Completion (‘test . . . ability to recognize the relationships

among parts of a sentence’’)

’Choose the word or set of words that best fits the meaning of the
sentence as a whole.”

“Prominent psychologists believe that people act violently because
they have been to do so, not because they were born

(A) forced--gregarious (B) forbidden--complacent
(C) expected--innocent (D) taught--aggressive
(E) inclined--belligerent’’

Reading Passages (test ability to comprehend a written passage)

Blocks of questions are presented following passages of roughly 400
to 500 words. Some questions ask about information that is directly
stated in the passage, others require applications of the author’s
principles or opinions, still others ask for judgments (e.g., how well
the author supports claims).

FIGURE 2

Test.
SOURCE: Test items and directions are taken from the sample SAT in Taking the SAT (College
Entrance Examination Board 1978). Reprinted by permission of the Educational Testing

Service.

Item types and illustrative items on the verbal section of the Scholastic Aptitude

NoTE: The illustrative items are of middle difficulty, i.e., are answered correctly by 50 to
65 percent of the test takers. Answers: B, A, D.
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19 questions; algebra, 17 questions; geometry, 16 or 17 questions; and
miscellaneous, 7 to 9 questions. Questions in the last category ‘“‘often
involve newly defined concepts or novel settings’”” (Braswell 1978:170).
Examples of the two formats and the three main content areas are shown
in Figure 3.

The SAT measures both aptitude and achievement. It samples the skills
a person has acquired during 12 years of education; however, the de-
velopers of the test try to avoid items that require knowledge of specific
topics (e.g., American history, biology), focusing instead on the ability
to use acquired skills to solve new problems.

Tests of Special Abilities

The Differential Aptitude Test (DAT) is a widely used battery of ability
tests that are intended primarily for educational and vocational counseling
for students in grades 8 to 12. The battery consists of eight tests: verbal
reasoning, numerical ability, abstract reasoning, clerical speed and ac-
curacy, mechanical reasoning, space relations, spelling, and language
usage. lllustrative items from each test are shown in Figure 4.

A profile of the eight scores on the DAT yields information about areas
of particular strength or weakness in addition to information about general
level. The information from the various scores is not unique, however.
People with high scores on verbal reasoning tend to have high scores on
language usage and to a slightly lesser extent high scores on numerical
reasoning and abstract reasoning. Indeed, the best prediction is that some-
one who has a score on verbal reasoning that is well above average will
have a score that is somewhat above average on any of the other seven
tests.

Some indication of the degree of relationship among the tests on the
DAT can be obtained by considering students who rank in the top quarter
on the verbal reasoning test. On an unrelated test, only a random 25
percent of them would be expected to rank in the top quarter on the
second test. But on the numerical reasoning test, 62 percent of them
would be expected to rank in the top quarter, and on the space relations
test (assuming a bivariate normal distribution), 56 percent would be ex-
pected to rank in the top quarter. The agreement is not perfect, but it is
substantial.” While there is evidence that the tests have sizable inter-

' In fact some disagreement would be expected if an alternate form of the verbal reasoning
test were administered since the test scores are subject to errors of measurement (see section
below on reliability). Specifically, 73 percent of those in the top quarter on the first verbal
reasoning test would also be expected to be in the top quarter on an alternate form of the
verbal reasoning test.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19562

Ability Testing: Uses, Consequences, and Controversies
http://www.nap.edu/catalog.php?record_id=19562

Measuring Ability: Concepts, Methods, and Results 35

1. Regular Items
Algebra:
“If x3 = (2x)2 and x # 0, then x =
(A)1 (B)2 (C)4 (D)6 (E)8”

Geometry: 0 T /y
P
Note: Figure not drawn to scale.
“If P isapointon line ¢ in the figure above andx -y =0, theny =
(A) O (B)45 (C) 90 (D) 135 (E) 180"
2. Quantitative Comparison

’Questions—each consists of two quantities, one in Column A and one in
Column B. You are to compare the two quantities and on the answer
sheet blacken space:

(A) if the quantity in Column A is greater;

(B) if the quantity in Column B is greater;

(C) if the two quantities are equal;
(D) if the relationship cannot be determined from the information

given.”
Column A Column B
Arithmetic:  “Number of minutes ““Number of seconds
in 1 week” in 7 hours”

Algebra:
5 -1
x 3

3 1

x 5

FIGURE 3 Item formats and illustrative items o n the mathematical section of the Scholastic
Aptitude Test.

SOURCE: Test items and directions are taken from the sample SAT in Taking the SAT (College
Entrance Examination Board 1978). Reprinted by permission of the Educational Testing
Service.

NOTE: Items are of middle difficulty, i.e., are answered correctly by between 48 and 63
percent of the test takers. Answers: C, C, B, C.
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VERBAL REASONING

Choose the correct pair of words to fill the blanks. The first word of the pair goes
in the blank space at the beginning of the sentence; the second word of the
pair goes in the blank at the end of the sentence.

...... is to night as breakfastisto ......
supper —— carner

The correct answer is E.

NUMERICAL ABILITY
Choose the correct answer for each problem.

Add 13 A M Sabtract 30 A5
12 B 2 2 B 2
cC1e C 18
D ®» D 8
N some of these N nome of these
The correct answer for the first problem is B; for the second, N.

ABSTRACT REASONING
The four “problem figures® in each row make a series. Find the one among the
“answer figures® that would be next in the series.

PROBLEM FIGURES ANSWER FIGURES
L/ | /|~ \ I~ || /

The correct answer is D

CLERICAL SPEED AND ACCURACY
In each test item, one of the five combinations is underlined. Find the same
combination on the answer sheet and mark it.

TEST ITEMS SAMPLE OF ANSWER SHEET

V. AB AC AD AE AF AC AE AF AB AD

W.aA 8 BA B2 Bd

BB B
X. A7 A B] T8 AB TERRY

Y. A B2 bA BA bB

N < X g <
i@ e

Z. 3A 3B 33 B3 BB

FIGURE 4 Sample items from the Differential Aptitude Tests.
SOURCE: Anastasi (1976:380-381).
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MECHANICAL REASONING
Which man has the heavier load? (If equal, mark C.)

The correct answer is B.

SPACE RELATIONS

Which one of the following figures could be made by folding the pattern at
the left? The pattern always shows the outside of the figure. Note the
grey surfaces.

The correct answer is D.

SPELLING

Indicate whether each word is spelled right or wrong.

W. man

X. gurl

x =
Dmmm
- F

LANGUAGE USAGE

Decide which of the lettered parts of the sentence contains an error and mark
the corresponding letter on the answer sheet. If there is no error, mark N.

A B C D N

X. Ain'twe / goingto / the office / next week? . A
A B C D x )i &

FIGURE 4 (Continued)
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relationships, there is also an indication that the individual tests provide
some unique information. Thus, it may be concluded that the separate
tests contain both general and specific information about ability.

An Employment Test

The Professional and Administrative Career Examination (PACE) was de-
veloped by the U.S. Civil Service Commission for use in the selection of
employees for over 100 different government occupations. It is the means
by which several thousand college graduates get government jobs each
year. In addition to a written examination (called Test 500), the PACE
includes an evaluation of an applicant’s education and experience, which
includes the assignment of credits for outstanding scholarship in college
and for veterans preference; we consider here only Test 500.

Test 500 is intended to measure five abilities, labeled verbal compre-
hension, judgment, induction, deduction, and number. A description of
the five abilities and of the type of questions used to measure each ability
is provided in Figure 5. Each of the subtests consists of 30 items; test
takers are allowed 35 minutes to complete each subtest. As can be seen
in Figure 5, each ability subtest has two different types of items except
judgment, which has only one type of item.

CONVERTING SCORES INTO MEANINGFUL FORM

The fact that a person has 10 correct answers on a test is, by itself,
meaningless. It begins to have some meaning when one knows that the
test consisted of 30 multiplication problems. Still more information is
needed for sensible interpretation, however, because the difficulty of the
task can vary substantially depending on such factors as the amount of
time provided, the format of presentation (e.g., multiple choice vs. free
response), the numbers involved (e.g., 5 X 5vs. 876 X 9,453). Knowing
that the average score on the test for students in the same grade is 20
correct answers and that 5 percent of the students in that grade get less
than 10 correct answers also helps in interpreting a raw score of 10 correct
answers.

Because raw scores generally lack meaning and those from one form
of a test are not comparable to those from another, raw scores on stan-
dardized tests are usually converted to some scale. The converted form
of the score usually provides some information about how one individ-
ual’s score compares to the scores of others. The group of people used
to provide the comparison is called the norm group and the results for -
that group are commonly referred to as norms.
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Norms obviously depend on the group on which they are based. For
example, norms for 6th-grade students would presumably be quite dif-
ferent from norms for 4th-grade students. Similarly, the proportion of
people with test scores below some specified value in a local norm group
(e.g., 6th-grade students in Chicago public schools) might differ substan-
tially from that in a national norm group (e.g., a sample of 6th-grade
students from throughout the United States). Thus, in considering scores
that are based on norms, the norm group should be clearly specified. A

few of the more common scales that depend on norms are briefly de-
scribed below.

Percentile Ranks

One of the more common and easily understood scales for reporting test
scores is the percentile rank scale. The percentile rank is equal to the
percentage of persons in the norm group who fall below a given raw
score. In the above example the student’s percentile rank on the multi-
plication test would be 5, since he or she scored higher than 5 percent
of the students. The dependence of the scores on the norm group is quite
apparent in the case of percentile ranks. The time of the school year as
well as the definition of the norm group is important. A score on the
multiplication test that yielded a percentile rank of 20 using 4th-grade
norms in the fall might result in a percentile rank of only 5 using 4th-
grade norms in the spring.

The main advantage of percentile ranks is their simplicity: they are
easily understood. The main disadvantage is that they tend to exaggerate
small differences in raw scores near the average relative to the same
differences near the extremes. The tendency to exaggerate differences
near the average is a consequence of the shape of the distribution of raw
scores that is typical of most standardized tests: a few very high scores
and a few very low scores with much more frequent scores closer to the
average.

The frequency of each possible raw score on a commonly used 25-
item standardized test is shown in Table 1 for 407 students in one school
district. (Other school districts, other tests, or a norm based on a national
sample would yield different distributions of frequencies; however, they
would share some of the general characteristics of the one shown in Table
1.) In particular, there are many more scores near the average (14.67)
for the distribution shown in Table 1 than there are scores well above or
well below the average. For example, 33 students had scores of 14 while
only 2 students had a score of 4, and only 5 students had a score of 25.
Where the frequencies are high in the distribution, a single additional
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PACE ABILITY DEFINITIONS

Verbal Comprehension
Ability to understand and interpret complex reading material and to use
language where precise correspondence of words and concepts makes ef-
fective oral and written communication possible.

Judgment
Ability to make decisions or take action in the absence of complete in-
formation and to solve problems by inferring missing facts or events to
arrive at the most logical conclusion.

Induction
Ability to discover underlying relations or analogies among specific data
where solving problems involves formation and testing of hypotheses.

Deduction
Ability to discover implications of facts and to reason from general prin-
ciples to specific situations as in developing plans and procedures.

Number

Ability to perform arithmetic operations and to solve quantitative
problems where the proper approach is not specified.

DESCRIPTION OF PACE QUESTION TYPES

Question

Ability Type Description

Verbal Reading Reading comprehension questions require

Comprehension Comprehension the examinee to read a given paragraph
and to select an answer on the basis of
comprehension of the conceptual content
of the paragraph. The correct answer is
either a reworded statement of the main
concepts in the paragraph or a conclusion
so inherent in the paragraph content that
it is equivalent to a restatement.

Verbal Vocabulary Each vocabulary question contains a key

Comprehension word and five alternative choices. The

examinee is to select the alternative

word that is closest in meaning to the
key word. The incorrect alternatives may
have a more or less valid connection with
the key word. In some cases the correct
choice differs from the others only in

the degree to which its meaning comes
close to that of the key word.

FIGURE 5 A description of the contents of the PACE test.
SOURCE: Trattner et al. (1977:2-4).

Copyright © National Academy of Sciences. All rights reserved.



http://www.nap.edu/catalog.php?record_id=19562

Ability Testing: Uses, Consequences, and Controversies
http://www.nap.edu/catalog.php?record_id=19562

Measuring Ability: Concepts, Methods, and Results

Ability

Judgment

Induction

Deduction

Number

Question
Type

Comprehension

Letter Series

Figure
Analogies

Tabular
Completion

Inference

Computation

Arithmetic
Reasoning

Description

Comprehension questions require the examinee
to determine the most plausible or reasonable
alternative which might explain or follow

from a given statement. Selection of the

best alternatives requires general knowledge
not included in the original statement.

While more than one alternative may be
plausible, the correct answer is the most
plausible of the alternatives.

Letter series questions consist of a set of
letters arranged in a definite pattern. The
examinee must discover what the pattern is
and determine the letter which should occur
next in the series.

Figure analogy questions each consist of

two sets of symbols where a common charac-
teristic exists among the symbols in each set
and where an analogy is maintained between
the two sets of symbols. A symbol is missing
from one of the sets. The examinee must
discover which alternative fits the missing
symbol in such a way as to preserve the
characteristics common to the second set and
to preserve the analogy with the first set.

Tabular completion questions present charts
or tables in which some entries are missing.
The examinee must deduce the missing values.

The inference question type presents a state-
ment which is to be accepted as true and
should not be questioned for purposes of the
test. The correct alternative must derive
from the statement without drawing on addi-
tional information not presented. Incorrect
alternatives rest, to varying degrees, on the
admission of new information.

Computation questions require straightforward
calculation and may include decimals, frac-
tions, and percentages.

Arithmetic reasoning questions are word
problems which require quantitative reasoning
processes for their solution.

41
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(Continued)
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TABLE 1 Illustrative Frequency Distribution with
Associated Percentile Ranks and Standard Scores
for a Sample of 407 Students on a 25-Item Test

Raw Percentile  Standard
Score Frequency Rank Score? T-Score?
25 5 99 2.05 70
24 7 97 1.85 68
23 14 94 1.65 66
22 15 90 1.45 64
21 21 85 1.25 62
20 21 80 1.06 61
19 21 74 .86 59
18 27 68 .66 57
17 19 63 .46 55
16 29 56 .26 53
15 23 50 .07 51
14 33 42 - .13 49
13 30 35 - .33 47
12 18 30 - .53 45
1 34 22 - .73 43
10 20 17 - .92 41
9 16 13 -1.12 39
8 16 9 -1.32 37
7 21 4 -1.52 35
6 9 2 -1.72 33
5 5 1 -1.91 31
4 2 0.2 =21 29
3 0 0.2 -2.31 27
2 0 0.2 -2.51 25
1 1 -2.71 23
0 0 -2.90 21

 See discussion in text.

right answer, i.e., a 1-point increase in the raw score, is associated with
a large increase in percentile rank, but where the frequencies are small,
an additional right answer produces a smaller change in percentile rank.
Thus, an increase in the raw score from 14 to 15 corresponds to an 8-
point increase in percentile rank whereas an increase in the raw score
from 5 to 6 corresponds to only a 1-point increase in percentile rank.
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Standard Scores

Standard scores also are based on results from a norm group, but, unlike
percentile ranks, they do not alter the relative magnitude of the differences
between the raw scores at different points in the distribution. Standard
scores are expressed in terms of (standard) deviations from the mean.?

Standard scores are computed by first setting the mean equal to a
standard score of zero. Other scores are then expressed as the number
of standard deviations above the mean (positive numbers) or below the
mean (negative numbers). A raw score equal to the mean plus 1 standard
deviation is converted to a standard score of +1.0. Standard scores
corresponding to each raw score are listed in Table 1. A raw score of 20
is converted to a standard score of 1.06 (20 equals the mean 14.67 plus
1.06 standard deviations). Even without knowing the distribution of scores
or the number of items on the test, more information is conveyed by
stating that a person has a standard score of 1.06 than by reporting a raw
score of 20.

In order to avoid negative scores and the need for decimal places,
standard scores are frequently converted to some other scale. One com-
mon conversion, called T-scores, sets the mean at 50 and the standard
deviation at 10. T-scores are obtained by multiplying the standard scores
by 10 and adding 50. Thus, as can be seen in Table 1, a standard score

2 The standard deviation of a distribution is a statistic that describes the degree to which
scores vary. Mathematically, it is the square root of the sum of the squared deviations from
the mean divided by the number of observations minus 1:

E(xf—f)2
LA
N—1

For the example in Table 1, the standard deviation is 5.05 points. Part of the descriptive
value of the standard deviation may be seen by using it to describe score intervals. In the
distribution in Table 1, the mean plus 1 standard deviation is 14.67 plus 5.05, which is
19.72, or approximately 20. Approximately 15 percent of the students had scores higher
than 20. Similarly, the mean minus | standard deviation is approximately 10 and about 17
percent of the students had raw scores lower than 10. The remaining 68 percent of the
students had raw scores between 10 and 20 (inclusive). The exact percentage of scores
that fall between — 1.0 standard deviation and + 1.0 standarddeviation will vary depending
on the shape of the distribution. But distributions of scores on standardized tests almost
always have between 60 and 75 percent of the scores within 1 standard deviation of the
mean, and more than 90 percent of the scores within 2 standard deviations of the mean.
(See the discussion of normal curve, below.)
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Percent of cases
under portions of

the normal curve 0.13%

0.13% 2.14%

| I I ] ] ] ] ]
Cumulative Percentages 0.1% 2.3% 15.9% 50.0% 84.1% 97.7% 99.9%
Rounded I 2% 16% 50% 84% 98%
Percentile
Equivalents I l ] T I I I l
1 5 10 20 |30 40 50 60 70| 80 80 95 99
Q, Md Qj

Typical Standard Scores |

2-gcores 1 1 1 1 | 1 1 1 1 1 1

-40 -3.0 -2.0 -1.0 0 +1.0 +2.0 +3.0 +4.0
T-acores | i 1 | | 1 | | | 1 | 1 | 1 | 1 ]
20 30 40 50 60 70 80

FIGURE 6 The normal curve, percentile, and standard score. source: Glass and Stanley (1970: 101).
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of 1.06 corresponds to a T-score of 61 (10 times 1.06 plus 50, 60.6,
which is rounded to 61).

Normalized T-Scores

The normal distribution is a theoretical distribution with great importance
in statistics, and it is often used in defining test scores. Although it is
never observed in practice, the normal distribution is very useful math-
ematically and provides a reasonable approximation to many distributions
that are observed in practice.

A curve depicting the normal distribution is shown in Figure 6. The
area under the curve represents the proportion of the distribution that
falls between any two score points on the horizontal axis. The exact
proportion of the distribution that lies in any interval can be computed
from the mean and standard deviation. About 68 percent of the area falls
within one standard deviation of the mean (i.e., between standard scores
of —1.0 and +1.0), and about 95 percent falls within two standard
deviations of the mean. Although these proportions are not precisely the
same as would be found for an actual distribution, they provide an ap-
proximation that is reasonably close for some tests. The normal distri-
bution is the basis for defining the scales that are used to report scores
for a number of standardized tests. One such example is a normalized
T-score.

Normalized T-scores are obtained by transforming the original raw
scores so that the distribution of the transformed scores is as normal as
possible and setting the mean equal to 50 and the standard deviation
equal to 10. As can be seen in Figure 6, about 2.3 percent of a normal
distribution lies below —2.0 standard deviations. Hence a raw score
below which 2.3 percent of the cases in the norm group fall would be
converted to a normalized T-score of 30 (i.e., the mean of 50 minus 2
standard deviations of 10). Similarly, raw scores below which 15.9 per-
cent, 50.0 percent, 84.1 percent, 97.7 percent, and 99.9 percent of the
cases fell would be converted to normalized T-scores of 40, 50, 60, 70,
and 80 respectively (see Figure 6).

Normalized T-scores are similar to standard scores in that they are
expressed in standard deviation units for a normal distribution. Using the
assumption of a normal distribution also allows ready conversion back
and forth between T-scores and percentile ranks. It should be recognized,
however, that the use of normalized scores is a convenience, not a
principle. The shape of a raw score distribution depends on the way a
test is constructed. Many, but by no means all, standardized tests are
constructed in a way that the distribution has a shape at least roughly
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similar to a normal distribution for the population for which they are
intended to be used. It is quite possible to select items for a test that will
yield distributions of raw scores with radically different shapes, and this
is sometimes done.

Normal Curve Equivalent

There are a number of variations of normalized scores in addition to T-
scores; one example is the normal curve equivalent (NCE). The NCE is
a normalized standard distribution of scores with a mean of 50 and a
standard deviation of 21.06. This seemingly unusual number for the
standard deviation was selected so that the NCE and percentile ranks
have the same numerical value at I, 50, and 99. Other NCE values do
not correspond to the same numerical percentile rank.

The NCE isthe scale that is used for the evaluation and reporting system
that is mandated for programs funded under Title | of the Elementary and
Secondary Education Act of 1965. Because of the adoption of the NCE
for this purpose, publishers of some of the more commonly used tests for
elementary and secondary school students now provide NCE scores.

Age-Equivalent Scores

Age-equivalent scores are sometimes used, but they are not considered
valuable because of difficulties in interpreting them. The age equivalent
was popularized as the so-called mental age with early 1Q tests. A child
with a ““mental age”’ of 9 is one who earns as many points on the test as
the average 9-year-old. But a 13-year-old with a mental age of 9 will
have quite different skills than a 7-year-old with a mental age of 9. For .
these and other reasons, most publishers no longer depend on mental- [
age scores either as a primary means of reporting or for purposes of ?
computing IQ scores.

Grade-Equivalent Scores

Grade-equivalent scores, though somewhat controversial, are widely used
and apparently quite popular with educators. They bear some similarity
to age-equivalent scores, but are based on performance of normative
samples of students by grade level rather than age. If the average raw
score on a test for Sth-grade students in the norm group is 20, then a
student with a raw score of 20 would receive a grade-equivalent score
of 5. Actually, there is usually some smoothing across grades, and the
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month of the school year is taken into account, but the principle is
straightforward.

Proponents of grade-equivalent scores often emphasize their ease of
interpretation. Telling a teacher that a student has a grade-equivalent
score of 5.5, for example, provides the teacher with a reference point.
The teacher’s familiarity with what an average student can do by the
middle of the 5th grade gives the teacher a basis for understanding some
of the implications of the score. Also, a comparison of students’ grade-
equivalent scores with their current grade levels provides an immediate
indication of whether their performances are above or below the average
for the norm group at that grade level.

Opponents of grade-equivalent scores emphasize limitations and typ-
ical interpretations that are misleading. A high-scoring 5th grader and a
low-scoring 12th grader, for example, might both have grade-equivalent
scores of 8.0. However, they are apt to have correctly answered quite
different kinds of questions, so the educational implications of their scores
will be quite different. The 5th grader is probably unfamiliar with a
number of items covered in 7th-grade lessons, but scored well because
of speed and accuracy on content taught through the 5th grade and
because of her ability to use knowledge to solve new problems. The 12th
grader, on the other hand, though having been exposed to more topics,
might not have scored so well because of inefficiency and confused
understanding.

Another frequently mentioned problem with grade-equivalent scores
stems from the notion that children should advance one grade-equivalent
unit per year. Technically, the average student does advance at that rate,
but one unit may represent considerable growth in one subject and little
in another. The score distributions of 8th graders and 12th graders overlap
markedly in reading, which is not a regular subject in high school cur-
riculums. In science or history the distribution for grades 8 and 12 overlap
much less because students are taught these directly in high school.

Grade-equivalent scores tend to have a wider spread for students in
higher grades than those in lower grades. This is not true of other popular
scales, such as standard scores. Consequently, investigators who use
different score conversions can arrive at different conclusions, as was
shown by an analysis in Equality of Education Opportunity (Coleman et
al. 1966) that used two conversions. That famous survey collected data
in several grades in various parts of the country and tabulated average
scores for various ethnic groups. In the metropolitan Northeast, 6th-grade
students in one minority group were found to average 1.8 grade-equiv-
alent units lower than whites in that region. For 12th-grade students, the
difference was 2.9. Focusing on differences of this kind, the authors
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argued that the relative position of some minority groups ‘‘deteriorates
over the 12 years of school” (p. 273). But standard scores tell a different
story. On a standard score scale with a mean of 50 and a standard
deviation of 10, the same minority group was 8 points behind in both
grades 6 and 12. Thus, standard scores show that the relative position of
the two groups was the same at the 6th and 12th grades.

Scales Used with College Admissions Tests

Several different scales are used to report scores on the tests most widely
used for purposes of admission to college and to graduate and professional
schools. The SAT is reported on a scale of 200 to 800, and the ACT
battery is reported on a scale that ranges from 1 to 36. Both scales are
maintained by equating new forms of the test to previous forms. In this
way, unintended differences in difficulty from one test form to the next
are taken into account, and scores obtained from different forms of the
test are as nearly comparable as possible.

The SAT scale was established in 1941 so that the mean for the some-
what more than 10,000 students who took the SAT in April of that year
was 500 and the standard deviation was 100. The scale has been main-
tained by means of statistically equating new forms to old forms; however,
the current mean and standard deviation are no longer 500 and 100
respectively. In the 1976-77 academic year, the mean score for the
approximately 1.4 million students who took the SAT was 429 for the
SAT-V and 471 for the SAT-M.

The ACT score scale was established in 1959 and based on the score
system used for the lowa Test of Educational Development. In 1973 the
25th, 50th, and 75th percentile ranks for the nation’s high school seniors
were estimated as 11, 16, and 20, respectively, on the 1-36 scale of the
ACT composite. The corresponding percentile ranks for first-semester
college-bound seniors taking the ACT battery were 16, 20, and 23, re-
spectively (ACT 1973:51). As with results for the SAT, the average scores
of students taking the test in more recent years are somewhat lower.

Graduate and professional schools have their own score scales. Some,
such as the Law School Admissions Test (LSAT) and the Graduate Record
Examination (GRE), use a 200-800 score scale modeled after the SAT. It
should be noted, however, that a 500 on the GRE is not equivalent to a
500 on the SAT or the LSAT, since each of these scales was established
on quite different norm groups. Others, such as the Medical College
Admissions Test (MCAT), are reported on quite a different scale. MCAT
scores are reported on a 15-point scale that was established so that the
30,599 examinees who took the test in April 1977 had an average scaled
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score of 8.0 and a standard deviation of 2.5 on each of the six content
areas for which MCAT scores are reported.

The various scales used for college, graduate, and professional school
admission are all arbitrary in the sense that they are based initially on
some norm group, and the scale for that group is selected to have con-
venient properties (e.g., mean and standard deviation with round num-
bers such as 500 and 100 or a mean of 8 and a standard deviation of
2.5, which allows a 1-15 score range to cover all scores). Once estab-
lished, however, the scales become less arbitrary with experience through
the process of equating, which makes an ACT score of 23 or a SAT score
of 550 have relatively constant meaning from year to year despite nec-
essary changes in the forms of the test.

Domain-Referenced Tests

Much has been written in recent years about tests that have been variously
labeled “‘criterion-referenced,” ‘“domain-referenced,”” or “‘objective-ref-
erenced.” These labels have been used in a variety of ways by different
authors. Some definitions of criterion-referenced tests emphasize absolute
interpretations of what a person with a particular score can and cannot
do. Others emphasize clarity of the definition of the test content and
procedures used to select items and are similar to definitions of domain-
referenced tests used by other authors. Yet another type of definition of
a criterion-referenced test involves the use of an absolute standard or
critical level used to distinguish “‘masters’” and ‘“nonmasters.”” No attempt
is made here to discuss all the meanings that have been attached to the
above labels. They can all generally be considered as approaches to
developing and interpreting tests rather than as distinct types of tests.

In idealized form, a domain-referenced or criterion-referenced test does
not require a comparison to the performance of other test takers, as is
implicit in all of the scales discussed above. By clear definition of the
task, the score would describe what a person can do without saying it is
less or more than most of his or her peers can do. Thus, if the domain
of the test is all the words in a specified spelling book, a score that
estimated the proportion of words that a person could spell correctly
would have meaning independent of whether or not most people could
spell correctly a larger or smaller percentage of the words in the book.

Discussions of criterion-referenced and domain-referenced tests fre-
quently stress the virtue of interpretations that do not depend on com-
parison of one person’s performance to the performances of others. In-
deed, discussions often start with criticisms of ““norm-referenced tests’’
and contrast them with criterion- or domain-referenced tests. The latter
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are said to require an emphasis on competency and content, while norm-
referenced tests are said to depend on the statistical properties of items
and test scores and on the distribution of the scores.

The emphasis on competencies and content in discussions of domain-
referenced tests is valuable. It forces attention to what a test is attempting
to measure. It is a mistake, however, to assume that such attention to
content is lacking if norms are provided for a test or because statistics
are used to select items. In practice, the distinction between ‘‘norm-
referenced” and ‘“domain-referenced’’ tests is not as sharp as much of
the discussion has implied. Few content domains are as clear-cut as the
example of the list of words in a spelling book. It is the exception rather
than the rule when the proportion of items that a test taker answers
correctly can be interpreted as an estimate of the proportion of a clearly
defined domain that the person knows. And norm-referenced tests are
not constructed purely on statistical grounds; content considerations are
crucial for a norm-referenced test as well as for a domain-referenced test.
In considering domain-referenced and norm-referenced tests, a contin-
uum, extending from tests designed primarily to provide discrimination
among people and tests that are designed to describe what a person can
and cannot do without regard to the performance of other people, better
reflects reality than does a dichotomy.

For any particular test, the location on the continuum that is most
desirable—whether it is desirable to base item selection on statistical
considerations or on content considerations only—depends on the pur-
pose of the test. If the objective is to estimate the proportion of words
on a spelling list that a child can spell correctly, it does not make sense
to eliminate items from the test because they do not help in discriminating
good spellers from poor spellers. On the other hand, if the goal is to
select the most able applicants for a limited number of jobs, then items
that do not discriminate among individuals will not be helpful.

Some decisions based on test results involve a quota, as in the latter
example. In such cases, discrimination among individuals is important
and the use of statistical procedures, commonly associated with norm-
referenced testing as an aid in item selection, can be helpful in ensuring
that the test provides the desired discrimination. A number of other types
of decisions, however, do not involve a quota. For example, a decision
that a student has mastered a skill or domain of knowledge and is ready
to move on to a new segment of instruction does not require discrimi-
nation among individuals. In such cases, the statistical selection of items
for purposes of ensuring discrimination may not only be unnecessary, it
may also be counter-productive because it may result in a test that is less
representative of the skill or domain of knowledge being tested. This issue
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of content coverage rather than the existence of norms per se is central
to the debate of domain-referenced versus norm-referenced tests.

HOW WELL TESTS MEASURE ABILITY

The evaluation of a test involves many considerations. The choice of
which test to use, or whether to use any test to provide information for
a particular decision, involves considerations about the importance of
the decision to the individual and to the institution involved. The choice
also depends on the cost, practicality, and technical quality of the test.
Two psychometric concepts that are particularly important in judging the
quality of a test are validity and reliability. Although these concepts are
most frequently applied to tests, they also are applicable when using
alternatives or supplements to ability tests.

validity

Validity is generally regarded as the touchstone of educational and psy-
chological measurement. Questions of validity are concerned with what
atest measures and how well it measures what it is measuring. According
to the Standards for Educational and Psychological Tests (American Psy-
chological Association et al. 1974:25): ‘“validity refers to the appropri-
ateness of inferences from test scores or other forms of assessment.”
Sometimes the inferences amount to simple predictions and the process
of validation focuses on evidence regarding the accuracy of those pre-
dictions. For example, predictions regarding first-year grades in law school
are made from scores on the Law School Admissions Test (LSAT). The
validity of this prediction is investigated by examining the relationship
between scores on the LSAT and first-year grades in law school.

Other inferences require different evidence. In the case of the LSAT,
aprediction that people with high scores are better lawyers would require
different evidence than the inferences regarding first-year grades. Or an
inference that LSAT scores are highly dependent on a test taker’s test-
wiseness or that scores can be significantly altered by short-term coaching
would also need different evidence for validation. That is, evidence of
score changes as the result of coaching or as a function of test-wiseness
would need to be accumulated. In the latter example, evidence refuting
the inference would be supportive of the main use of the LSAT as would,
in the former example, evidence of a high degree of accuracy in predicting
better lawyers. Both types of evidence would contribute to validity claims
for the test.

Some important features of validity are illustrated by the above ex-
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ample. What is validated is a particular use or interpretation of a test
score for a particular group of people; validity is not a static characteristic
of a test score. Just as a test may have many uses and interpretations, so
may it have many validities. Even for a particular inference, the validity
may change with time. For example, predictions of success in a remedial
program may be altered by changes in the instructional method even
though the test and the criterion used to judge success remain unchanged.
It should also be clear in the above example that validity is always a
matter of degree. The predictions will not have perfect accuracy, but they
may be better than could be done without knowledge of the test score.
For example, the effect of coaching may be small but not zero.

Several types of validity are traditionally distinguished, and the kinds
of evidence that are needed to support the different types of validity are
discussed separately. This separation is sometimes convenient since there
are many different types of inferences, and the kind of evidence that is
most appropriate for one inference may differ from that which is most
useful for another, as noted by Cronbach (1971). However, ‘‘validation
of an instrument calls for an integration of many types of evidence. The
varieties of investigation are not alternatives, any one of which would be
adequate . . . in the end [validation] must be comprehensive, integrated
evaluation of the test’ (Cronbach 1971:445, emphasis in original).

Usually, all three “types of validity”’ that are officially recognized in
the Standards (American Psychological Association et al. 1974) and in
the Uniform Guidelines for Employee Selection Procedures (Equal Em-
ployment Opportunity Commission et al. 1978) are needed in the vali-
dation of an ability test. But because the labels for these types of validity
are widely used and because they do emphasize approaches to accu-
mulating evidence that correspond to particular inferences, they are briefly
described here. The three types are criterion-related, content, and con-
struct validity.

Criterion-Related Validity

As the name suggests, criterion-related validity is concerned with evi-
dence regarding the degree of relationship between a test and what in
testing terminology is called a criterion. Simply put, a criterion is some
other measure of performance that is closer to the focus of interest. Two
criteria were suggested in the law school example above: first-year grades
in law school and quality of performance, ‘“‘success,” as a lawyer. The
former is a clearly defined set of numbers for each student completing
the first year of law school, which can be associated with students’ test
scores. But the latter criterion is not clearly defined. Before a validity
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study could be conducted with success as a lawyer as the criterion,
“success’”’ would have to be defined and measured. Even after this were
done, however, there would still be a need to be concerned about the
match between the criterion as it is measured and the criterion as it is
conceptualized. For example, yearly income might be proposed as a
measure of quality of performance as a lawyer, but such a criterion
measure would certainly do violence to at least some conceptions of
professional excellence. A distinction could also be made between first-
year grades and degree of success as a student. In either case, it is
important thatthe criterion measure be justified. That is, reasons for being
interested in the criterion that is used should be provided, and the cor-
respondence between the criterion as it is measured (e.g., first-year grades
or yearly income) and the quality of real interest (e.g., academic or
professional success) should be considered. Too often a criterion measure
is used simply because it is convenient rather than because it is the best
indicator of the quality of interest that is feasible.

A basic summary of a criterion-related study is an expectancy table.
Such a table reports the estimated probability that people with particular
values on a test, or on a combination of predictors, will achieve a certain
score or higher on the criterion. For example, an expectancy table might
report that people with a test score of 60 have a probability of .85 of
achieving a ““minimally acceptable’ level of performance on the criterion
and a probability of .45 of achieving an “‘excellent” level. In contrast to
the above, the corresponding probabilities for people with a test score
of 40 might be .50 and .10 for minimally acceptable and excellent,
respectively.

Expectancy tables are based on experience with people who have been
previously selected and have records on both the predictor and the cri-
terion. The proportion of people with a given value on the test (or com-
bination of predictors when there are several) who achieve any particular
value on the criterion can be computed and used as the estimate of the
expectancy for a new group of applicants.

Since an expectancy table is developed from data about one group of
individuals (e.g., the freshman class of 1980) and used for another group
(e.g., the 1981 applicants), there are always questions about the com-
parability of the two groups and the constancy of the system in which
they are functioning. Thus, uses of expectancy tables are most defensible
when applied in a relatively stable setting to a group that is similar to the
one used to derive the table. Major changes in the criterion (e.g., in-
creased stringency of grading), in the conditions on the job or in the
school, or in the applicant populations can all decrease the accuracy of
predictions based on expectancy tables.
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In constructing expectancy tables, information about the relationship
between the predictors and the criterion and about their distributions,
together with a theoretical distribution, are used to compute the proba-
bilities. It is usually assumed that the predictor and criterion have a
bivariate normal distribution. Just as the proportion of scores in any score
interval can be computed directly from knowledge of the mean and
standard deviation when the scores are assumed to have a normal dis-
tribution, the proportions used for constructing an expectancy table can
be computed from knowledge of a few summary statistics with the as-
sumption of a bivariate normal distribution. But the bivariate normal
distribution is a theoretical distribution and may or may not be adequately
approximated by the observed distribution of predictor and criterion scores.
Yet without the theoretical distribution many of the observed proportions
may be quite unreliable because very few people in a sample used for
the criterion-related validity study will happen to have a particular value
on the predictor. For example, if only five people have a test score of
30, then the proportion of that group who achieve at least some specified
level on the criterion will not provide a very dependable estimate of the
probability that other people with test scores of 30 will achieve that level.
The assumption of a bivariate distribution makes it possible to use infor-
mation from the entire criterion-related validity study sample rather than
from just the five people with test scores of 30 to make the estimate.

Table 2 is an example of an expectancy table that relates college grades
to a composite of test scores and high school grades. Knowledge of the
score on the composite can be used to determine the probability that
people with that score will achieve any particular grade average or better.

TABLE 2 Sample Expectancy Table: Probability that a Freshman Will
Achieve a Particular Grade Average Given a Particular Composite

Score
Predictor Score
Grade
Average 50-54 55-59 6064 6569 70-74 75-79 80-84 85-89
A - or better -1 -1 1 3 6 13 23 37
B— or better 4 8 16 28 41 57 72 84
C - or better 32 47 62 76 86 92 96 99
D - or better 80 89 95 98 99 99 + 99 + 99 +

NOTE: This table is based on the report for a particular college. Results were obtained by
an indirect method assuming a bivariate normal distribution, rather than by simple tabu-
lation; from Indiana Prediction Study (1965:46).
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FIGURE 7 lllustration of a regression line for the prediction of grade
average.

Clearly, on the average, people with high composite scores have a better
chance of getting a high grade average than those with low composite
scores. Thus, the expectancy table provides evidence that the composite
has validity, albeit far from perfect, for predicting grades. A similar table
could be constructed for a single test or any other predictor.

The trend shown in the expectancy table can be described by the
average grade within each column using a 4-3-2-1-0 scale for grades.
The average is 1.74 at 60-64, 2.91 at 80-84, etc. A further simplification
produces the graph shown in Figure 7. The slanted line in Figure 7 is a
regression line: the regression line represents a prediction formula (regres-
sion equation) that can be used to convert any score on the test, or other
predictive composite, into a predicted grade.

Either the expectancy table or the formula permits predictions about
applicants. Sometimes a cutoff score is set that represents the minimum
acceptable risk. If, for example, a college wishes to admit students who
have at least one chance in four of achieving at least a B— average, the
cutoff score would be set close to 65. However, decisions are not usually
made by a hard-and-fast division of a group of applicants at a single cutoff
point. Most often, people well above the cutoff level are accepted, those
well below it are not, and those in the neighborhood of the cutoff score
are studied individually—partly to recognize special experience and
handicaps that the test score does not adequately take into account and
partly to increase the diversity of the group selected. The proportion of
applicants selected is referred to as the selection ratio. Even though judg-
ment enters into actual decisions, statements about effectiveness of se-
lection are usually based on the assumption that everyone above the
cutoff score is accepted and everyone below is rejected.
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Criterion-related validity studies are frequently summarized by a single
number, the correlation coefficient, often simply referred to as ‘the va-
lidity coefficient.” This number is used to express the relationship be-
tween the predictor variable and the criterion variable. A correlation
coefficient can range from — 1.0, representing a perfect inverse relation-
ship, to + 1.0, representing a perfect positive relationship. A value of 0.0
indicates no relationship between the test and the criterion measure.?
The correlation for the expectancy table shown in Table 2 is .55. Cor-
relations between ability tests and grades in college or between tests and
training outcomes in employment settings are often around .3 to .5, and
correlations of only about .2 are fairly common for occupational per-
formance measures (see Linn in Part Il).

A difficulty in judging the predictive value of a test from correlations
obtained in routine studies is caused by the fact that criterion data are
collected only for persons accepted. Ideally, one wants a correlation
coefficient applying to all applicants. When the accepted group is a select
subset of the applicant group, the correlation with the criterion is lower
than it would be for all applicants. In extreme cases the reasons for a
lower correlation in a selected group are easy to see. In a basketball
league that was limited to people with heights of 510" or 5'11”, height
would not be expected to be a good predictor of a player’s average
number of rebounds per game. If player heights vary greatly, however,
the correlation between height and average number of rebounds would
be expected to be higher. Fricke (1975) described a similar example based
on actual experience. He noted that before weight classifications were
introduced for boxers, weight was a relatively good predictor of the
outcome of a match. But weight is not now a good predictor since the
introduction of a classification system where people only box others of
similar weight.

The effects of selection on correlations between tests and criterion
measures are usually less extreme than in the above examples, but they
can be substantial. Schrader (1971), for example, found that the median
correlation between the SAT-V and first-year grades in college was .44
for 113 colleges with standard deviations on the SAT-V of 85 or more
compared to a median correlation of only .31 for 105 colleges with SAT-
V standard deviations less than 75. With more extreme selection the
effects can be even greater. For example, based on results from 726
validity studies involving the LSAT, Linn (1980) estimated that the typical

3 Technically, the usual product-moment correlation of zero rules out only a linear rela-
tionship and not the possibility of a more complex but systematic relationship.
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correlation with first-year grade average is .51 for schools with a standard
deviation on the LSAT of 100 compared to only .22 for schools with a
standard deviation of 50. Thus, it is important to estimate not only the
correlation for the accepted group but also what the correlation would
be for the whole applicant group.

The estimate of correlations of all applicants depends on theoretical
assumptions that, as was true of assumptions discussed above, cannot
be expected to hold precisely in practice. If the assumptions do not hold,
there will be inaccuracies in the estimates for the applicant group (Novick
and Thayer 1969, Greener and Osburn 1979). Nonetheless, estimates
for applicant groups, which are commonly referred to as ‘‘corrections for
range restriction,”” are needed, and there is some evidence that the cor-
rected estimates are more accurate than the uncorrected ones (e.g., Gree-
ner and Osburn 1979). Even after correction, predictive correlations for
ability tests very rarely exceed .7. Values of .4—.6 are more usual for
academic criteria or training criteria in employment settings and lower
values for occupational performance criteria.

The magnitude of the correlation between an ability test and a criterion
measure found in one study may differ substantially from that found in
another study even though the same test may have been used and the
situation and criteria appear to be quite similar. For example, for a group
of 312 colleges, the correlation between the best composite of ACT scores
and freshman grades was .35 or less in 10 percent of the colleges; for
another 10 percent of the colleges, the correlation was .61 or greater
(see Linn in Part Il). Such variation in correlations has led many people
to think in terms of situational specificity and to believe that criterion-
related validity study results cannot be generalized from one institution
to another. Recent work by Schmidt, Hunter, and their colleagues (e.g.,
Pearlman et al. in press, Schmidt and Hunter 1977, Schmidt et al. 1979),
however, has provided support for the proposition that a good deal of
the variability can be attributed to sampling variability and the effects of
selection on correlations.

Some of the variability in correlations is caused by differences in the
degree of selectivity from one study to another. Still greater variability is
caused by small sample sizes often used in criterion-related validity stud-
ies. Schmidt and Hunter (1977) have concluded that, when these and
other lesser artifacts (e.g., variation in reliability of criterion measures
from study to study) are taken into consideration, there is strong support
for the notion that correlations between an ability test and a criterion
measure are quite generalizable for large categories of jobs. For example,
an analysis of 144 studies led Pearlman et al. (in press) to estimate that
the correlation between a test of general ability and proficiency in clerical
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work is .51. Almost all the variation from that figure in the 144 studies
analyzed was attributed to artifacts of effects of selection, to effects of
unreliability of criterion measures, and to sampling fluctuations.

“Questions about the situational specificity and the generalizability of
validity study results are far from resolved. The work of Schmidt and
Hunter and their colleagues indicates that results may be more gener-
alizable across situations and groups than previously thought, albeit pos-
sibly not to the extent that these authors seem to suggest. But much
remains unknown about the degree to which results can be generalized
across institutions and the factors of job similarity that determine the
limits of generalizability.

Interpretation of a validity coefficient, whatever its degree of specificity
or generalizability, depends on many considerations. As a first step, it is
useful to consider the degree of predictive accuracy that is implied by a
correlation of a particular magnitude. This information can then be used,
along with information about the availability of applicants, the number
of people to be selected, and the importance that is attached to differences
in criterion performance, in arriving at a judgment about the value of a
test.

One approach that is useful for understanding the degree of predictive
accuracy that is associated with a particular correlation is to determine
the probability that persons who rank high on a test will also rank high
on the criterion. With a correlation of .50, for example, the chances are
44 in 100 that someone who is in the top fifth on the predictor will also
be in the top fifth on the criterion, while the chances that someone in
the bottom fifth on the predictor will be in the top fifth on the criterion
are only 4 in 100 (Schrader 1965); these values assume a bivariate normal
distribution. Without knowledge of the predictor, the chances, of course,
would be 20 in 100. Thus, a predictor with a correlation as high as .50
clearly allows improved accuracy in prediction. When the correlation is
only 2.0, the utility of the predictor is less obvious; then the chances of
being in the top fifth on the criterion are 28 in 100 for those in the top
fifth on the test and 13 in 100 for those in the bottom fifth on the test.
Whether the latter is a strong enough relationship to be useful depends
on the situation.

In deciding whether a test predicts well enough to be useful for selec-
tion, three factors should be considered together: the correlation coef-
ficient or regression line, the judgments of utility or importance of various
outcomes on the criterion, and the selection ratio (see Chapter 4 and
Cronbach and Gleser 1965). The benefit of testing is greatest when ap-
plicants vary widely in test scores, the correlation is high, small differ-
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ences on the criterion have substantial differences in utility or value, and
the selection ratio is small (see Chapter 6 and Linn in Part II).

Questions of utility require a focus on the criterion and judgments
about the costs and benefits associated with differences on the criterion.
The fact that criterion performance can be predicted quite accurately is
of little consequence if high performance on the criterion is valued only
slightly more than low performance. For example, those who attach little
value to grades and see little, if any, greater value derived from the
admission of an A student than a C student would consider the use of a
test, even one with good predictive validity, to have little utility. On the
other hand, predictors need not have a high correlation with the criterion
to be useful. In a task where failure can be costly (e.g., an airline pilot),
a test with a low correlation is worth using in selection if no better one
is available. The availability of applicants is also an important determinant
of utility. A test that has a low correlation with a criterion is useful when
a small fraction of the applicants can be selected; the utility is much less
when most of the applicants must be hired. In the extreme, there is
obviously no gain in utility as the result of a test if all applicants must be
accepted, at least not with regard to selection, since there is no selection
decision to be made.

Content Validity

Content validity is evaluated by demonstrating how well the items in a
test sample a clearly defined domain of subject matter or situations.
Claims regarding content validity are usually supported by logical analysis
and judgments of experts in the field of knowledge or skill area that a
test is intended to assess. In rare instances, definitions of content domains
are explicit enough to allow random sampling of items from the domain.
More often, item selection is based on a combination of statistical and
content considerations, and the adequacy of the sample must be judged
on the basis of rational argument.

Tests designed to measure achievement in specific subject matter areas
are most commonly evaluated largely in terms of content validity. Tests
of job knowledge and work sample tests are also frequently evaluated,
at least in part, in terms of content validity. For a test to be justified for
use in selection on the basis of content validity, the task on the test must
be so close to major tasks on the job that there is a necessary assumption
that if the person can do it on the test he or she can do it on the job.
The road test for a driver’s license is a sample of such a test: it includes
pulling into traffic, steering, responding properly at intersections, and
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parallel parking. Since a driving test is not apt to include controlling the
car at highway speeds or on ice-covered roads, it would be judged rel-
evant but incomplete.

If the performance to be measured is well specified, it is possible to
design a good sample. The spelling required for the job of an insurance
clerk, for example, may be specified by a list of words and their frequency
of use in insurance. The test that covers general office vocabulary ap-
propriately has content validity for the ordinary office job. As is almost
always the case, however, the validation of the measure will be improved
by the addition of evidence of other forms of validity (e.g., does the test
predict quality ratings of performance as a secretary).

For general ability tests such as the SAT, content validity may appear
less salient, but it is still an important part of the overall evaluation of
the test. The claim, for example, that the SAT-M measures the “‘ability
to solve problems involving arithmetic reasoning, algebra and geometry”’
(College Entrance Examination Board 1978:3) partly depends on a logical
analysis of the content of the test items. Simply knowing, for example,
that recent test forms have had 16 or 17 geometry questions of a total of
60 questions is relevant. Inspection of the items and comparisons to
geometry problems in high school textbooks would provide additional
information about the content validity of the test.

Construct Validity

Construct validity is addressed to the question of what it is that ability
tests measure. Construct validation involves a process of research in-
tended to illuminate the characteristics of ability by establishing a rela-
tionship between a measurement procedure (e.g., a test) and-an unob-
served underlying trait. Typical constructs that have been the basis of
particular ability tests are ‘“’leadership,”’ “‘intelligence,” and ‘‘scholastic
aptitude.”’

Construct validity is the most comprehensive of the three types of
validity that are generally distinguished; it is also the most difficult to
define. For some test theorists it is the validation approach since it en-
compasses information from criterion-related validity studies and from
analyses of content validity. At the same time, construct validity has
generated the most controversy and confusion among testing specialists
and between specialists and laymen who are concerned with testing and
such matters as regulation.

Part of the confusion and controversy springs from philosophical dif-
ferences. Some test specialists may be characterized as behaviorists: they
see no need for constructs or postulated human traits. They eschew the
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introduction of any unobservable characteristics to explain test perfor-
mance; their concern is only with ““ability’’ as it is operationally defined
by responses to items. In contrast, some psychologists believe that one
needs theory to understand the meaning of empirical evidence, that the
relevance of observed variables (the measured performance) becomes
clear as it is tested against a theoretical construct that provides possible
explanations. The desire for explanations, it must be added, has become
more pressing in recent years as the focus of public policy has shifted
from those selected (e.g., merit scholarships, merit hiring) to those screened
out. The judicial doctrine of job-relatedness gives added prominence to
the question of what test questions measure.

Among those who embrace construct validity as the most fundamental,
if not the only, type of validity, a distinction may also be made between
two views. There are those who think in terms of real traits, unobservable
characteristics of people, that are manifested in certain consistencies of
behavior in test (and nontest) situations. The traits are viewed as the
mechanisms that cause certain behaviors. Others are reluctant to attach
reality to an unobservable trait, preferring instead to speak of hypothetical
constructs that have reality only in the theoretical system of the researcher.

Another part of the confusion about construct validity is that no simple
prescription can be given for investigating it. Construct validity involves
a continuing process of marshalling evidence to support or refute infer-
ences and interpretations of test results (Cronbach 1971, Messick 1975,
Messick in press). The process involves many possible types of logical
analysis as well as empirical investigations, including correlational studies
and experimental studies. Both content validation and criterion-related
validity may contribute to the construct validation process, but they do
not exhaust the process.

The emphasis in construct validation is as much on finding faults with
test interpretations and on finding the absence of relationships as it is on
showing that a test predicts results on other measures as accurately as
hypothesized. Investigations that pit one hypothesis as to what a test
measures against a rival hypothesis are often an important part of construct
validation. Alternative interpretations are considered and refuted or the
interpretation is altered. For example, a charge that an ability test designed
to measure mechanical reasoning is really a measure of reading skill and
vocabulary for some people could be evaluated. The evaluation might
involve the collection of new data, additional analysis of existing data,
a review and analysis of results of previous studies, or a judgmental review
of the test items. If scores are not increased by having an examiner read
aloud the questions for the test takers, if evidence is presented to show
that the vocabulary is familiar to the test takers, and if test scores are
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found to correlate more highly with a nonverbal test of spatial relations
than with scores on a vocabulary test or on a reading test, then the charge
would not be given much credence; other patterns of evidence would
make it plausible.

As noted by Cronbach (1980:102), the justification of an interpretation
of a test ‘’has to take the form of plural, converging arguments, plus a
refutation of counterinterpretations.”’ The justification is never complete
and will be more compelling to some people than to others. There is
always more to justification than the presentation of empirical evidence.
The evidence must be embedded in a logical argument. Cronbach
(1980:102) describes validation as a ‘“rhetorical process’ in which:

A defender of the interpretation tries to spell out an argument compatible with
what most of his hearers believe. The defender of an alternate interpretation does
the same. Whoever accepts either conclusion acts as if the statements in the
argument describe reality. Some links in any responsible argument rest on sub-
stantial evidence and are widely believed, and some links are debatable. The
listener has considerable freedom of choice [italics in original].

Construct validition is, in sum, a scientific dialogue about the degree to
which an inference that a test measures an underlying trait or hypothe-
sized construct is supported by logical analysis and empirical evidence.

Reliability

Although the first and most important questions about the quality of a
test are those of validity, it is also important to recognize that test scores
are subject to many sources of error; it is necessary to be able to estimate
the magnitude of the effects of those errors on test scores. Just as an
athlete may be up for one game but not for the next, a person taking a
test may try harder and do better on one occasion than on another. A
person’s score may also depend on the particular questions on the test
form. Thus, if one form of a history test happens to have two or three
questions about a historical figure whose biography the test taker has just
read while an alternate form of the test has questions about an equally
prominent figure who is unfamiliar to the test taker, then the person would
probably have some advantage if given the first form of the test. The lack
of perfect consistency in performance on different occasions or from one
form of a test to another is part of what is called measurement error.
The purpose of reliability studies is to estimate the size of the effect of
various sources of measurement error, or conversely, to estimate the
degree of consistency, or reliability, of test scores. Just as there are several
sources of measurement error that can be identified, there are several
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kinds of reliability coefficients thatare used. Each kind of reliability coef-
ficient, however, provides an index of the degree of consistency of scores,
or the proportion of variability in the scores that is due to systematic
differences among the test takers (i.e., to differences in true ability rather
than errors of measurement).

One useful way of estimating reliability is to administer two forms of
a test that are intended to measure the same ability and are as nearly
equivalent as possible. The correlation between these alternate forms is
one kind of reliability coefficient. For high-quality ability tests, the cor-
relations between alternate forms are often close to .90. (A summary of
28 alternate-form reliability estimates for the SAT, for example, showed
values ranging from .88 to .91 for the SAT-V and from .86 to .89 for the
SAT-M (Donlon and Angoff 1971). A reliability of .90 is interpreted to
mean that 81 percent (81% = [.90]?) of the variability in observed test
scores is due to true variability and the remaining 19 percent is due to
errors of measurement, which in the above case of alternate-form relia-
bility would include variability due to differences between forms.

Another commonly used approach to estimating reliability depends on
only a single form of a test. Estimates of reliability are obtained either
from the relationship between halves of the test (split-half reliability) or
from consistency among individual items. These estimates of reliability
are referred to as internal-consistency estimates and involve different
sources of error that alternate-form reliability estimates.

A reliability coefficient can be used to obtain estimates of the standard
error of measurement, which is generally more useful than the reliability
coefficient itself. The standard error provides an estimate of the amount
of variation in scores that can be expected from a particular source of
error. A test that has a parallel-form reliability of .90 and a standard
deviation on observed test scores of some norm group of 10 would have
a standard error of measurement of 4.4. The latter value is interpreted to
mean that if a person were measured many times with many alternate
forms of the test his or her scores would spread around a true value with
a standard deviation of 4.4. Thus, assuming a normal distribution, there
would be about 2 chances in 3 that any particular observed score would
be within 4.4 points of the true value for that person, and there would
be about 19 chances in 20 that it would be within twice that many points
of the true value. In other words, the standard error of measurement
provides information about the degree of dependability of the observed
test scores. It can be used to estimate the likelihood that a person’s score
would be different by a given amount if retested with an alternate form.

As they have traditionally been estimated, reliability coefficients and
their associated errors of measurement are dependent on the norm group
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on which the statistics are based. The working assumptions have been
that these group-based indices are applicable to individual test takers and
that they are equally accurate across the whole range of scores. Both
assumptions have been subjected to serious question in recent years, and
alternative approaches to reliability have been proposed (Lumsden 1976,
Weiss and Davison 1981). New developments in test theory promise to
provide a means of estimating the amount of measurement error at each
score level. With such techniques, it will be possible to determine if the
likely margin of error is larger in some score regions than in others.
Another potential advantage of the newly emerging techniques is that the
reliability coefficients that are used to describe test qualities will not
depend on the population used to develop and standardize the test. While
reliability as traditionally estimated may change greatly from one pop-

- ulation of test takers to another, coefficients from the newer approaches
should not (Journal of Educational Measurement 1977, Traub and Wolfe
in press).

Limits on Information in Test Results

In any situation in which one is interested in assessing people—whether
for purposes of selection, guidance, instructional planning, or some other
purpose—there are many more potentially important characteristics than
can be measured by ability tests. Tests can provide reasonably good
indications of whether an individual can read and comprehend certain
material or whether he or she can solve certain types of mathematical,
mechanical, or other problems. But they do not assess an individual’s
honesty, willingness to work hard, interpersonal skills, or social concerns.

For example, the MCAT measures medical school applicants’ knowl-
edge of biology, chemistry, and physics and their ability to solve science
problems and quantitative problems and to draw conclusions from written
material. It does not measure and does not purport to measure personality
attributes that may be important to effective functioning as a clinician or
researcher. It is not that the latter attributes are considered unimportant
by members of the Association of American Medical Colleges (AAMC)
concerned with admission to medical school. On the contrary, the AAMC
has supported efforts to develop the means of assessing important char-
acteristics not measured by the MCAT. However, such efforts have gen-
erally borne little fruit. Dependable measures, which cannot be faked,
of such desirable characteristics as honesty or compassion for others have
not been developed.

Test scores can provide some information that is relevant for particular
decisions, but the information is limited. An LSAT score is useful to an
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undergraduate student in deciding whether or notto apply to a particular
law school that publishes the proportion of applicants by LSAT score
bands that were admitted in a previous year. The score is also useful to
the student in determining the likely difficulty that he or she will have in
doing the academic work at a law school. But the test score does not
provide a reasonable basis for deciding whether the student should be-
come a lawyer.

Extraneous Factors Influencing Test Scores

Any event or characteristic that affects a person’s test score but is not a
part of the interpretation of that score is a source of error in that inter-
pretation. For example, if a person is not motivated to do well or is so
anxious that he or she cannot do well, then the interpretation that the
individual has low ability may be seriously in error. There are many
possible events or characteristics that can interfere with performance on
a test. Four of the more salient ones and evidence regarding their effects
on test scores are briefly discussed here. These factors are motivation,
test anxiety, test-wiseness, and coaching.

Motivation

As was discussed above, ability tests are intended to measure the upper
limit of what a person can do. It is obvious, however, that if a person is
not motivated to do well on a test, then the score will not reflect his or
her best performance. An individual cannot fake a higher score on an
ability test than he or she deserves. But it is easy to get a lower score by
not trying very hard or even by purposefully giving answers to questions
that are known to be incorrect. The latter sometimes occurs in testing
situations when low scores are seen as advantageous. For example, when
the military draft was in effect, some individuals attempted to avoid the
draft by intentionally doing poorly on military selection tests.

Usually the effects of poor motivation are less extreme than the situation
just described. The draft example illustrates that motivation to do well
on the test can vary with the situation and intended use of the test scores.
In most selection situations high test scores can facilitate desired out-
comes, and it can reasonably be assumed that most people are motivated
to do well. Even in these situations, however, the perceived importance
will vary from one person to another. The differential effects of motivation
are apt to be greater, however, when high scores are of less direct and
obvious benefit to the student. Lack of motivation may pose a particularly
serious problem when tests are administered in schools for purposes of
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program evaluation without any clear use of the scores for or by individual
teachers or students (see Cole in Part Il).

Arousing suitable motivation is not easy. Those who administer tests
are advised to establish rapport and give encouragement. The advice
works well with most students from middle-class families and with job
applicants accustomed to meeting the demands of teachers or employers.
But, paradoxically, strong motivation may not be optimum motivation.
As is elaborated below in the discussion of test anxiety, the fear of failing
or falling short of a person’s aspirations can interfere with performance.
In other cases, some people who are well motivated on everyday intel-
lectual tasks back off from a tester’s artificial tasks. Black youths in Harlem
were described as deficient in language ability when interviews in school
evoked only monosyllabic responses. A quite different impression emerged
when a black interviewer went to one of their homes, gathered a group
around a heap of potato chips on the floor, and set the stage for free
expression by uttering a few taboo words. Speech was fluent and well
elaborated (Labov 1972).

Many aspects of the testing situation can make a difference in a person’s
acceptance of the task. Age, sex, race, and other characteristics of the
test examiner affect test scores in some cases: an aloof and formal ex-
aminer may get different results from one who is natural and approachable
(Anastasi 1976:39). But research results do not support simple general-
izations, such as that blacks’ scores consistently go up when a black
examiner administers the test or when the test directions are given in
black English.

Test Anxiety

Anxiety may be viewed as one aspect of motivation. It is considered
separately only for convenience. Individual differences in reactions to
evaluative situations can influence test results. People with low test anx-
iety benefit from a certain amount of stress and the prospect of being
evaluated; it leads to concentration on the task and their best effort. But
for people with high test anxiety, stress and the prospect of evaluation
can result in maladaptive responses; rather than focusing increased at-
tention on the task, it tends to lead to a focus on themselves and the
prospects of failure. They feel ill-equipped to cope with the situation,
and their somatic reactions and focus on those reactions interfere with
performance on the task.

Research indicates that the debilitating effects for people with high test
anxiety are greatest under conditions of extreme time pressure and high
emphasis on the evaluative aspects of the test. Efforts to reduce the effects
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of test anxiety have focused on desensitization through frequent experi-
ence with tests. Nonevaluative test directions and increased time limit
have been shown to facilitate the performance of children with high test
anxiety. However, evidence of enduring positive effects of efforts to re-
duce test anxiety as reflected in results on standardized tests given under
standard conditions is limited.

As suggested by Cole (see Part |l) test anxiety is a reflection of a fairly
enduring characteristic that is manifested in a variety of situations and
might better be labeled evaluation anxiety. Such anxiety can also interfere
with school performance or performance on the job. Thus, anxiety effects
on tests do not necessarily reduce the relationship between test scores
and the outcomes observed on certain criterion measures. Indeed, the
common effects of evaluation anxiety may actually enhance the predictive
value of tests in some situations.

Test-Wiseness

As the term is generally used, test-wiseness refers to the ability of an
individual to use characteristics of the test items or testing situation to
obtain a high score on the test. For example, knowing to respond to all
questions when there is no penalty for wrong answers, or avoiding mul-
tiple-choice options that do not fit the question stem grammatically, may
enhance a person’s score without regard to his or her knowledge of the
subject matter of the test. Most of the research on test-wiseness has
focused on the use of flaws or cues in multiple-choice questions. There
is evidence that people can be taught to recognize and use to their
advantage certain flaws in multiple-choice items. The effects of instruction
on tests specially designed to have flaws are clear and substantial.

Efforts are made in the development of standardized tests to avoid flaws
or irrelevant cues that can be used to eliminate wrong answers. But a
number of studies have found positive effects of instruction in test-wis-
eness on performance on standardized test. The effects seem to be larger
in the early elementary school grades than for older students.

Coaching

Coaching, especially for college admission tests, recently has been the
focus of considerable attention and controversy. Included under the label
of coaching is a wide variety of activities that are intended to prepare
people to take tests and to improve their scores. Some coaching activities
are largely directed toward the reduction of anxiety and the teaching of
test taking strategies (test-wiseness). Commercially available coaching
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schools for tests such as the SAT, the LSAT, or the MCAT usually attempt
to provide more than test familiarization and instruction in test-taking
strategies: they may also involve fairly lengthy instruction in the knowl-
edge and skill areas that the test is intended to measure. Thus, some
aspects of coaching are indistinguishable from instruction as it takes place
in school or college.

The admission tests for which most of the coaching takes place all
measure developed abilities. The knowledge and skills that are important
for these tests are learned. Thus, evidence that coaching can lead to
improved test performance is neither surprising nor does it necessarily
imply that the test is less valid or useful because of these effects. It is
important, however, to distinguish different types of effects.

To the extent that coaching improves the abilities being tested and
thereby improves not only the test scores but also other indicators of those
abilities, then coaching is the cause of no special concern as far as test
interpretations are concerned. Indeed, it may simply be viewed as a
desirable form of instruction, one that might usefully be applied in tra-
ditional educational settings and made widely available. Of course, the
differential availability of coaching opportunities as a function of the
affluence of a student’s family would remain a concern even if coaching
were shown to be an effective form of instruction rather than an inflator
of test scores. But the latter concern is not fundamentally different from
ones regarding other differences in opportunities such as access to private
preparatory schools, to tutors, to books and other educational aides in
the home, or to a variety of other resources.

On the other hand, coaching effects that increase test scores but not
the abilities they are intended to measure (or performance based on those
abilities outside the testing situation) affect the validity of a test. Such
effects, if large, would be the cause of special concern because of the
added advantage given to those who are already better off and in a better
position to have the money and ready access to coaching schools. Inter-
pretations of tests, such as the SAT, that are purported to measure abilities
that are developed gradually over many years, to have content drawn
from a wide variety of areas, and not to be overly sensitive to curriculum
variations would also be called into question by evidence of large effects
of short-term coaching.

Strong statements suggesting that coaching effects are very large as well
as statements suggesting that they are trivial can be readily found. The
evidence in support of either claim, however, is rather ambiguous. Inter-
pretation of the results of several of the studies showing large effects is
problematic because of the lack of adequate controls or a suitable basis
for estimating what part of score gains were due to coaching and what
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part to other factors such as self-selection, natural growth, or differences
in testing conditions before and after coaching. Some of the better con-
trolled studies that have shown relatively small effects, however, may
not have used the most effective coaching techniques. In particular, the
latter studies have not involved the best-known commercially available
coaching schools. A recent analysis of the available results of coaching
for the SAT suggests that the amount of student contact time is an im-
portantdeterminant of the likely magnitude of the size of coaching effects
(Messick 1980). For a fixed amount of time, the effects tend to be larger
for the mathematical section than for the verbal section of the SAT. The
effect of coaching may also vary for different individuals. Relatively little
is known, for example, about the importance of motivation in the coach-
ing situation.

Research on coaching leaves many questions unanswered. A better
understanding is needed not only of the likely magnitude of the average
score gain for different kinds of coaching, but of many other issues. For
example, does coaching alter the predictive meaning of test scores? What
individual differences in background, motivation, and other aptitudes
affect the likely size of the gains of various types of coaching? What are
the key components to most successful coaching programs? Questions
such as these cannot be answered from the available research on coach-
ing, but they are vital to certain interpretations and uses of test results.

GROUP DIFFERENCES AND BIAS

Group Differences in Test Results

When ability tests are taken by different groups in the population (e.g.,
men, women, children of parents with different socioeconomic status,
blacks, Indians) differences in average performance are usually found.
The differences in average performance vary depending on the ability
tested. In addition, the size of the differences between group averages is
usually small compared to the variability among individuals within a
single group. Thus, a person who ranks high in a group with a low average
will have a higher score than most of the people in a group with a high
average, and conversely, the low-scoring person in a group with a high
average will be outperformed by most people in a group with a low
average.

Despite the substantial overlap in distributions of scores for different
groups, differences in average performance may have important impli-
cations for test use. If group differences on tests used for selection do not
reflect actual differences in practice—in college or on the job—then using
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the test for selection may unfairly exclude a disproportionately large
number of members of the group with the lower average test scores.
Furthermore, even when the groups differ in average performance on the
job or in college as well as in average performance on the test, the possible
adverse impact on the lower-scoring group should be considered in eval-
uating the use of the test.

Group differences in average test scores cannot be taken as evidence
of innate differences. They may, however, reflect differences in proba-
bilities of success in school or on the job that need to be understood in
order to develop sound educational or social policies. Therefore, it is
important to consider the kinds of differences in average performance of
groups that have been found on ability tests and the degree to which
these differences reflect differences in nontest performance. The latter
issue is considered as part of the section on bias in tests, the next major
part of this chapter. The rest of this section briefly summarizes the kinds
of differences in average test scores that have been observed for men and
women, for people of different socioeconomic status, and for different
racial and ethnic groups.

Socioeconomic Status

From the earliest studies to recent ones, children of the well-to-do have
been found to score higher, on average, on tests of general ability than
children of the poor. These findings hold regardless of which indicator
of socioeconomic status (SES}—parental occupational status, education,
or income—is used. Correlations between SES and ability test scores run
about .30 (Speath 1976). Translated into mean differences, the average
test performance of children from families in the top 20 percent of the
socioeconomic distribution is at about the 65th percentile of the general
population. Average scores for children whose families are in the bottom
20 percent of the socioeconomic distribution is at about the 35th per-
centile. Differences of this kind are found with a wide variety of general
ability and educational achievement tests. The relationship is somewhat
higher for verbal ability than for quantitative or spatial abilities.

Sex Differences

The mean test differences for males and females are smaller than those
for socigeconomic status, and the direction of the difference varies with
the type of ability measured. Males tend to score higher on tests of spatial
and quantitative abilities; females score higher on tests of verbal ability.
It should be emphasized again that these are only average differences;
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the within-sex variability is much greater than that between sexes. Some
females will score higher than most males on spatial and quantitative
tests; some males will score higher than most females on tests of verbal
ability.

The test differences change as a function of age. Differences in quan-
titative scores usually are not found with young children; they begin to
appear at adolescence and increase throughout high school. Sex differ-
ences in spatial abilities begin to appear at about ages 6-8 and increase
with age through high school. Onset of differences in verbal ability is
debated. Some studies find females showing verbal superiority from tod-
dlerhood on—speaking earlier than male children and showing greater
facility in reading and writing throughout the primary grades. Other stud-
ies report little difference until adolescence, when females surge ahead.

The norm group for the DAT illustrates the magnitude of the sex dif-
ferences that are found on tests of different abilities. A score that is better
than that attained by 50 percent of the 12th-grade boys on the numerical
ability test is better than that of 55 percent of the 12th-grade girls. On
verbal reasoning, a score that is better than 50 percent of one sex is also
better than 50 percent of the other group. On language usage, however,
ascore that is better than 50 percent of the 12th-grade boys would exceed
that of only 35 percent of the 12th-grade girls. The largest sex differences
are found on the more specialized tests. Thus, a mechanical reasoning
test score that exceeded the 85th percentile of the girls would be only at
the 50th percentile for boys while a score at the 30th percentile for girls
on clerical speed and accuracy would be at the 50th percentile for boys.
These figures, while saying nothing about the cause of the difference, do
enable one to determine the amount of adverse impact that the use of a
test for purposes of selection would be expected to have. For example,
a selection from the DAT norm group on the basis of numerical ability
test scores that excluded half the boys would exclude 55 percent of the
girls. Much greater adverse impact on girls would result if selection were
based solely on the mechanical reasoning test. The greater the magnitude
of the adverse impact, the greater is the need to determine if differences
on the test reflect differences in performance in school or on the job.

Racial and Ethnic Differences

Many studies have shown that members of some minority groups tend
to score lower on a variety of commonly used ability tests than do mem-
bers of the white majority in this country. The much publicized Coleman
study (Coleman et al. 1966) provided comparisons of several racial and
ethnic groups for a national sample of 3rd-, 6th-, 9th-, and 12th-grade
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students on tests of verbal and nonverbal ability, reading comprehension,
mathematics achievement, and general information. The largest differ-
ences in group averages usually existed between blacks and whites on
all five tests and at all grade levels. In terms of the distribution of scores
for whites, the average score for blacks was roughly one standard devia-
tion below the average for whites. Differences of approximately this mag-
nitude were found for all five tests at 6th, 9th, and 12th grades. The
differences at 3rd grade were somewhat smaller, especially on the verbal
and nonverbal general ability tests, but were still about two-thirds of a
standard deviation or more. The roughly one-standard-deviation differ-
ence in average test scores between black and white students in this
country found by Coleman et al. is typical of results of other studies.

If it is assumed that the test scores are normally distributed, that the
groups have equal standard deviations and means that are one standard
deviation apart, then the degree of adverse impact to be expected by
selecting from the two groups solely on the basis of test scores may be
readily calculated. Proportions in the two groups for several cutoffs are
listed in Table 3. As can be seen in Table 3, a rule that would select 20
percent of the group with the higher average would select only 3 percent
of the group with the lower average. Regardless of the degree of selec-
tivity, short of selecting almost everyone in both groups, the proportions
that would be selected differ markedly for the two groups.

The numbers in Table 3 are based on a theoretical situation and do
not correspond exactly to the proportion that would result from actual

TABLE 3 Proportion of People in Two Groups That
Would be Selected by Various Cutoffs Assuming Both
Groups Have Normally Distributed Scores with Equal
Standard Deviations but Means That Differ by One
Standard Deviation

Group with Higher Mean Group with Lower Mean
.10 .01
.20 .03
.30 .06
.40 1
.50 .16
.60 .23
.70 32
.80 .44
.90 .61
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distributions on any particular test for whites and blacks. But they do
provide a good indication of the order of magnitude of the adverse impact
on blacks that would result from strict reliance on test scores for selecting
from random samples from the two groups. With adverse impact of such
magpnitude it becomes very important to determine the degree to which
differences on tests reflect differences in performance that the tests are
designed to predict and to determine the predictive power of the tests.
Long-term consequences and outcomes broader than performance on the
job or in school also need to be considered in evaluating test use in light
of such potential for adverse impact.

The potential for substantial adverse impact is not limited to blacks.
Some other racial and ethnic minority groups have average test scores
well below that for whites. Though generally not quite as large as the
black-white average differences, Coleman et al. (1966) found differences
large enough to result in considerable adverse impact for Mexican Amer-
icans, Puerto Ricans, and Indian Americans when compared with whites.
Smaller differences were found between Oriental Americans and whites,
with whites having lower average test scores. Although there is a great
deal of overlap in the distribution of scores for all groups, some of the
differences are large. With the exception of Oriental Americans, a rule
that selected high-scoring people from the Coleman et al. sample on any
of the five tests at any of the four grades would select a considerably
smaller proportion of persons from each of the minority groups than from
the white majority.

Bias

In light of the differences in the test score averages for some groups and
the implications of those differences for adverse impact, it is important
to determine the degree to which the differences reflect differences in
performance in school or on the job. This is usually done by means of
comparing the predictive meaning of a test for particular criterion mea-
sures for separate groups. One would like to know, for example, whether
an expectancy table would be different if it were based on experience
with black employees than if it were based only on experience with white
employees. Would the same or different regression lines be found for
men and women or for blacks and whites? Studies designed to investigate
such questions are referred to as differential prediction studies. Results
from a variety of such studies are briefly summarized below. Before doing
so, however, we review in general some questions of test bias.
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Differential prediction studies are often described as studies of test bias,
but this terminology is misleading. Differential prediction studies do pro-
vide information about whether or not members of a particular group
tend to perform better or worse on the criterion than would be predicted
using test scores in a single prediction formula for members of all groups.
And it is quite reasonable to define as “’bias’”’ such a systematic difference
between actual criterion performance and that predicted from the test
scores. But the bias refers to the predictions and to a particular use of a
test, not to the test itself. (Use of the test scores in other prediction
formulas, e.g., in a formula developed specifically for each group, would
not lead to the tendency for actual performance to be systematically better
or worse than predicted.)

More importantly, ““test bias”” has many meanings other than a statistical
definition based on notions of differential prediction. Consequently, the
test specialist who uses test bias to mean differential prediction, and the
nontest specialist, who uses test bias to mean group differences in average
test scores, culture dependent tests, or test content that is expressed in
standard English rather than black English often talk right past each other.

Ability tests clearly are culture dependent. This is obvious for verbal
tests that depend on familiarity with a particular language. It is also
apparent that numerical operations and mathematical concepts are largely
taught in school, and quantitative tests could hardly be expected to be
free of educational experiences. Attempts to develop culture-free tests
have not met with success. Neither have efforts to develop tests based
only on experiences that are equally familiar to all groups or that are
balanced such that for each item that is more familiar to the experiences
of one group there is a comparable item for which the reverse is true.

Efforts to develop culture-free tests have fallen short of the goal in two
important ways. First, the tests that have been developed as supposedly
culture free have not proven to be as good predictors—of academic
performance and performance on the job—as the ability tests they were
intended to replace. This result is not surprising in view of the fact that
nontest criteria are also culture dependent. The second shortcoming of
efforts to develop culture-free tests is that group differences on such tests
have often been found to be of a magnitude similar to that observed for
many of the tests they were intended to replace.

The simple existence of group differences in average performance on
tests is often taken to imply that the tests are biased. It is assumed that
one group is not inherently less able than the other and that the tests are
supposed to measure inherent ability. Even if the first of these assumptions
is correct, the second is certainly not. As we have already emphasized,
a test can only measure developed ability at a given point in time, and
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the level of development depends on a combination of many factors,
including heredity and experience. No statement about the heritability
of group differences can be justified because the experiences of the mem-
bers are not equivalent, and there is no feasible way of either equating
them or allowing for the experiential differences.

It is clear that there are many inequalities in society. On average, poor
children and children in some minority groups are not provided the same
opportunities to develop the abilities that are measured by standardized
tests as white, middle-class children. This difference may be reflected in
average test scores. A test that reflects such unequal opportunity to de-
velop is not, strictly speaking, biased. Precise use would restrict the term
““testbias’’ to systematic differences in the predictive power of tests related
to group identity. Interpretations of the test results that assume that op-
portunities have been equal, however, are incorrect.

A typical type of interpretation of test scores is the prediction of nontest
behavior, i.e., performance. Such predictions do not assume equality of
opportunity. But if the same predictive interpretation is given to a test
score regardless of whether the test taker is black or white, male or female,
etc., then one must assume or have evidence that, among people with
the same score, the accuracy of prediction does not depend on group
membership. It is this, and only this, issue that is addressed by differential
prediction studies.

Although differential prediction studies often involve several predictors,
they are most readily conceptualized by considering the simple case
where predictions are based on a single test and there is only one criterion
of interest. A prediction equation converts the test score into an estimate
of the performance on the criterion for people with a particular test score.
The prediction equation is usually estimated from previous data for a
sample for which both test scores and criterion measures (scores) are
available. The prediction equation involves two coefficients, a and b,
the intercept and slope, respectively, and the prediction equation is called
a linear regression equation. The predicted criterion score is obtained by
multiplying the test score by b and adding a to the resulting product.

Regression equations developed separately for two groups (e.g., blacks
and whites) could differ in slope or intercept or both. In addition, the
variation between.actual criterion scores around predicted scores might
differ from one group to the other. Thus, differential prediction studies
are generally designed to compare the variability of observed criterion
scores around their predicted values, the slopes, and the intercepts ob-
tained for different groups. If differences in variability of observed scores
around predicted criterion scores are found, it implies that predictions
can be made with greater accuracy for members of one group than for
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members of the other. It does not necessarily imply any differences in
the predicted value associated with particular test scores. Differences in
slopes imply that the predicted criterion scores change more rapidly as
the test score changes for members of one group than they do for the
other. Equal slopes but unequal intercepts imply thatfor a given test score
the average score on the criterion is higher for one group than the other.

When the regression lines for two groups differ in slope or intercept
or both, it means that the use of a single prediction equation for everyone
will result in systematic errors of prediction for at least one of the groups.
That is, the predicted criterion scores will tend to be higher (or lower)
than the actual criterion scores for members of one of the groups with
certain test scores. Underprediction, i.e., predictions that tend to be lower
than actual criterion performance may be considered a bias against mem-
bers of a group since they tend to perform better on the criterion than
predicted by using the test score. Overprediction, on the other hand, can
be considered predictive bias in favor of the members of a group. Thus,
it is important to determine the direction and magnitude of the differences
between predicted and observed criterion scores for members of a given
group when predictions are made using a single equation for all test
takers.

Differential prediction studies have been conducted in a variety of
contexts, including undergraduate colleges, law schools, private and pub-
lic employers, and the military. Most frequently, the differential prediction
for blacks and whites has been investigated. Studies have also been
conducted for men and women, whites and Mexican Americans, people
of lower and higher socioeconomic status, and a few other groups. In
college and law school settings, the criterion usually has been first-year
grades. In employment settings, studies have sometimes used training
criteria and sometimes used job performance criteria. Only a brief sum-
mary of the results of these studies is attempted here; a more detailed
summary is found in Linn in Part II.

Sex Differences

The prediction equations for men and for women have usually been found
to differ for undergraduate college performance. The differences in the
equations are such that the use of the equation that is appropriate for
men tends to result in predicted grades that are lower than women actually
achieve. Thus, such predictions are biased against women. The amount
of the underprediction of the grade point averages (GPAs) of women tends
to bgabout a fifth of la point on a 4-point GPA scale. (This figure is an
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average for studies using the equation for men with both high school
grades and test scores as predictors.)

The equations from differential prediction studies conducted in law
schools, unlike those conducted at the undergraduate level, have gen-
erally been found to be quite similar. In about a third of the studies, a
common equation would result in predicted grades for women that are
somewhat higher than actually achieved. In the remaining studies, the
predictions for women tend to be somewhat lower than actual grades,
but the differences were usually small: the median underprediction for
29 studies was only about .04 standard deviations.

Minority and Majority Group Differences

At the undergraduate college level, the equation for white students has
usually been found to result either in predicted grades for blacks that tend
to be about equal to the grades they actually achieve or that tend to be
somewhat better than the grades they actually achieve. The tendency for
predicted grades to be higher than actual grades is somewhat greater for
black students with high test scores than for those with low test scores.
The results of studies at law schools are generally consistent with those
at the undergraduate level. That is, a single equation based on the com-
bined group of black and white students produces predicted grades that
tend to be slightly higher than the grades actually achieved by black
students. Thus, using a single prediction equation tends to give some
advantage to black applicants to college or law school in comparison
with the predictions that would be made based only on data from black
students or in comparison with actual performance.

The differential prediction study results for black and white employees
and with air force personnel are generally consistent with the results in
academic settings. That is, predictions based on a single equation (either
the one for whites or for a combined group of blacks and whites) generally
yield predictions that are quite similar to, or somewhat higher than,
predictions from an equation based only on data for blacks. In other
words, the results do not support the notion that the traditional use of
test scores in a prediction equation yields predictions for blacks that
systematically underestimate their actual performance. If anything, there
is some indication of the converse, with actual criterion performance
being more often lower than would be indicated by test scores of blacks.
Thus, in the technically precise meaning of the term, ability tests have
not been proved to be biased against blacks: that is, they predict criterion
performance as well for blacks as for whites.

The research on other minority groups is much more limited. But similar
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results have been obtained for differential prediction studies involving
whites and Mexican Americans in employment and law school settings.
At the college level, the findings are more mixed. Underprediction and
overprediction occurred about equally often.

Although differential prediction studies provide strong evidence against
the contention that blacks or Mexican Americans tend to do better on
criterion measures than is indicated by test scores, those results must be
placed in context. The implications of the results depend on the degree
of acceptability of the criterion measures used. Interpretations of evidence
of predictive bias depend on assumptions that the criterion measure is
itself unbiased. It should be clear that lack of differential prediction, or
even evidence that what differential prediction there is tends to be in
favor of rather than against minority group members, does not refute the
claim that society discriminates against them. Unequal opportunity may
result in lower scores on tests and on the criterion measures used to
validate the tests.

As was noted above, a cutoff score designed to fill the available places
with those having the best chance of success may exclude many persons
who would succeed and whose chances of success are not much less
than those of the last persons selected, the ones who just scrape by the
cutoff score. This obviously holds for majority and minority groups con-
sidered separately. Among members of the minority group who are not
selected when ranking and prediction are based purely on predicted
performance, many would be satisfactory workers or students, and some
would be excellent.
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3

Historical and
Legal Contfext
of Ability Testing

HISTORICAL PERSPECTIVES

Two themes characterize the development of standardized ability testing
in the United States from its beginnings in the late nineteenth century: a
search for order in a nation undergoing rapid industrialization and ur-
banization, and a search for ability in the sprawling, heterogeneous so-
ciety that emerged from those processes. During the Progressive era early
in this century, testing seemed to promise social efficiency for institutions
thatfaced problems of unprecedented scale—by selecting the right person
for the job, by monitoring the success of classroom instruction, and by
sorting students according to ability. From the 1920s on, and especially
from 1940 to the early 1960s, testing was increasingly looked upon as
an objective means to identify talent in a democratic society, to ensure
individual opportunity regardless of race or class, and to mobilize Amer-
ica’s human resources for national survival in the Cold War.

Since their use began, ability tests probably have, overall, allowed
more impartial selection of candidates for jobs and better guidance of
students. What effect they have had on expanding the pool of eligible
job applicants or on broadening opportunities for students or workers is
not so clear. Obviously, ability tests exclude as well as include. Tools
constructed to identify talent sometimes served to restrict opportunity—
for example, when they were used to assign students to vocational tracks
in schools or to justify restrictionist immigration policies. The content of
tests has, to an extent not always realized by users, reflected the social
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structure of the society within which they were given. As a result, although
tests have been the means of crossing social barriers for some people,
the widespread use of tests has also helped to strengthen some of those
barriers. Some historical analysts believe that tests were used intentionally
to restrict opportunity for groups that were powerless or out of favor.

The Search for Order

Psychological testing is of comparatively recent origin: the widespread
use of objective and standardized tests in the United States to classify
students and to select employees is closely tied to the emergence of
industrial society in the late nineteenth and early twentieth centuries. The
remarkable growth of the U.S. economy and of the nation’s population
in the years between the Civil War and World War | put extraordinary
strains on a society characterized by local autonomy, dispersed power,
and informal social, political, and economic arrangements. The signs of
strain were obvious, at least to some contemporary observers: corruption
at all levels of government, unrestrained competition in business, the
plundering of the nation’s resources, the growth and increasing radicalism
of labor unions, the political threat of Populism, and high rates of crime
and delinquency. All suggested that society had grown too fast for tra-
ditional bonds to hold it together.

These signs of disintegration spawned what Robert Wiebe (1967) has
called a ‘“‘search for order.” Many Americans came to regard the devel-
opment of integrated standards, whether in the width of railroad tracks
or in the content of school curricula, as the key to forging a national
community. Businessmen, educators, politicians, and Progressive reform-
ers alike championed social efficiency as a prerequisite to economic
progress. America could achieve this efficiency, many argued, only if
the ad hoc social arrangements of the past were replaced with carefully
planned systems of organization. Science and expertise were to be en-
listed in organizing the nation’s human, as well as its natural, resources.
One tool that appeared particularly promising in organizing society—
and one that was promoted particularly aggressively by its practitioners—
was the new technique of educational and mental testing, which emerged
at the turn of the century. Enthusiasts claimed that testing could bring
order and efficiency to schools, to industry, and to society as a whole
by providing the raw data on individual abilities necessary to the efficient
marshaling of human talents.
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Civil Service Examinations

Standardized testing gained its first foothold in the federal government.
In the years following the Civil War, the spoils system was at its height.
By the 1860s, every election of a new president signaled a complete
turnover of government employees. The spoils system, by this time almost
50 years old, had staunch supporters who justified it as democratic: it
affirmed the truth that the operations of government required no special
skills, it kept government within the hands of ordinary people, and it
prevented the development of an entrenched bureaucracy. The spoils
system, however, also brought with it a high price in inefficiency and
corruption during years in which the federal government grew dramati-
cally, both in number of employees and in level of responsibility.

Discontent with the spoils systems precipitated a civil service reform
movement in the postwar years, spearheaded primarily by a small but
vocal group of patrician reformers. One goal of these reformers, many
of whom felt dispossessed by the new urban and often immigrant elec-
torate, was to curb what they regarded as the excesses of democracy. To
do this, they suggested the establishment of a federal personnel system,
organized on the merit principle rather than by patronage. The movement
achieved success in 1883 with the passage of the Civil Service Act (5
USC 3304) in the wake of President Garfield's assassination by a dis-
appointed office seeker. The act set up a bipartisan Civil Service Com-
mission, which was given the responsibility to administer open, com-
petitive examinations for certain federal positions.

The act initially covered slightly more than 10 percent of the federal
service. In the next few years, New York and Massachusetts, leading
centers of the reform movement, passed their own civil service acts, and
the federal system was slowly extended until it covered 60 percent of
government workers in 1908. In the 1880s and 1890s, several major
cities also adopted civil service systems, but no state followed the lead
of Massachusetts and New York until the twentieth century.

Many reformers, looking to the British civil service system, envisioned
a set of examinations that would ensure government by the educated.
Congress, however, feared the creation of such an elite bureaucracy, and
the Civil Service Act specifically required that the tests be ‘‘practical in
character.” They were to be designed so that candidates with an 8th-
grade education could compete successfully with college graduates on
the basis of experience. The Civil Service Commission, as a result, adopted
a common-sense standard of testing: it tested for job-related skills in a
standardized setting, and it developed standards of relevance that could
be defended to the public and that conformed to everyday notions of
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how a test should be constructed. In their common-sense character, the
Civil Service examinations differed radically from the indirect mental tests
that were soon to be developed by psychologists and applied in the
schools and the workplace.

Employment Testing, 1900-1915

By the turn of the century, the larger and more technologically advanced
American businesses had committed themselves to rationalizing the man-
agement of personnel. Central personnel bureaus—staffed not by foremen
butby management experts—introduced time cards, job clocks, and other
innovations; industrial managers hired efficiency experts like Frederick
Taylor to streamline production.

High rates of labor turnover and industrial accidents in the first two
decades of the century, however, suggested that efficiency in the work-
place was not enough; a successful business had to hire suitable “human
material”’ to begin with. Indeed, it was soon to become a tenet of per-
sonnel management that the disorders that attended modern industry
would evaporate ‘‘when a scheme has been devised which will make it
possible to select the right man for the right place” (Link 1919:293).
Among the schemes available were systems of character analysis, stan-
dardized interviews, and application forms (especially for those who
found graphology a useful tool). Another increasingly popular tool was
testing.

Mental testing had emerged in the 1880s from the experimental psy-
chology of Wilhelm Wundt in Leipzig and the anthropometric observa-
tions of Francis Galton in London. Early psychologists had approached
their science as an adjunct to philosophy, and they had concentrated
their efforts on unfolding the processes of the mind in the abstract. By
the 1890s, however, many experimentalists inthe United States, England,
France, and Germany had shifted their attention to measuring sensory
and motor skills and more complicated functions like memory, suggest-
ibility, and judgment. In an age that placed a high value on quantification,
it seemed that any trait that could be identified could also be measured.
““Whatever exists at all exists in some amount,” the educational psy-
chologist Edward Thorndike asserted in 1918 (quoted in Cremin 1964:185):
“To know it thoroughly involves knowing its quantity as well as its quality.”’
And to know the quantity of the various mental traits of an individual
meant to be able to judge his abilities and to predict his success in one
walk of life or another.

By the 1910s, a small number of psychologists were enthusiastically
promoting the use of mental tests in the selection of personnel. Often at
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the suggestion of Progressive reform groups or individual businessmen,
they experimented with tests to select workers for positions as typists,
telephone operators, trolley drivers, and salesmen, and for other skilled
and semiskilled jobs in the new bureaucratic and industrial world. The
tests, for the most part, differed sharply from Civil Service examinations
and from the educational and physical examinations already in use by
some businesses because they were only indirectly related to the job to
be filled. The Civil Service Commission might ask a prospective trademark
examiner what the characteristics of a trademark were, or how he would
treat a specific trademark application; the psychological tester might ask
the prospective telephone operator to sort cards into piles or to memorize
nonsense syllables. The testers tried to make tests that could be used with
inexperienced and untrained applicants—after all, in 1915 virtually no
prospective telephone operators or typists had previous experience—and
that would identify aptitude for learning the skills required by the job.
Armed with new statistical techniques, the tester could correlate scores
on the test with success on the job, defined perhaps by longevity in the
position or by a supervisor’s rating. If the correlation was high, the test
that did not, on the surface, resemble the job could be considered an
indicator of talent for the job.

By 1915, according to the psychologist H. L. Hollingworth (1916:79),
tests for twenty types of work had been developed and, to one extent or
another, tried out. By this time, too, several large businesses, including
the American Tobacco Company, the National Lead Company, Western
Electric, and Metropolitan Life, were using tests to select employees.
Before World War |, however, employment testing was confined to a
few industries and businesses; it remained for the U.S. Army testing
program developed during the war to stimulate widespread use of em-
ployment testing. :

 Testing in the Schools, 1900-1915

The American educational system at the turn of the century faced many
problems of unrestrained growth that were similar to those of American
industry, and, like many businessmen, educational reformers adopted
efficiency and central control as a credo. With the increased effectiveness
of laws on child labor and on mandatory school attendance, the public
schools, particularly high schools, grew rapidly around the turn of the
century. In 1870, there were approximately 80,000 students in American
high schools, almost all of them in private schools; in 1910, there were
approximately 1,000,000 students, 90 percent of them in public schools.
Looked at another way, between 1890 and 1918 the high school pop-
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ulation grew 711 percent compared with a total population growth of 68
percent. It was generally agreed that the traditional college preparatory
courses did not suit most of the new students. To complicate the situation,
in the cities many of the new students were the children of immigrants
and spoke English only as a second language. In 1908, for example, a
Senate Committee reported that 72 percent of all public school students
in New York had fathers born abroad; in most other large cities, the figure
was around 50 percent (Tyack 1974:230,183).

According to educational muckrakers, the rapid growth of schools and
their changing composition was accompanied by chaos. The accom-
plishment of students differed greatly from one locality to another. Stan-
dards were declining, students were learning less and disobeying more,
and failure rates were overwhelming. The schools, critics argued, were
failing to educate American citizens and, in particular, were failing to
introduce lower-class and immigrant children to American ways. The
fault, according to most of the critics, lay in lack of expertise in the
schools and in political corruption in the cities.

To meet this problem, Progressive reformers, who included educational
specialists, university presidents, and leading businessmen, sought to
bring efficiency to local school systems by centralizing school adminis-
tration and by restricting the power of ward school boards. This movement
for administrative efficiency was similar, both in its nature and in the
type of people who supported it, to the civil service reform movement
in the 1880s. And it overlapped a renewed call for civil service reform
in the Progressive years that brought merit systems, including competitive
examinations, to Wisconsin, lllinois, Colorado, and New Jersey, as well
as to several large cities.

Locally made tests had long been used to standardize classroom prac-
tices and to compare the efficiency of instruction in different schools
within a locality. Tests designed for comparisons across localities and
communities became a major weapon in the educational reformers’ ar-
senal. From 1895 to 1903, for example, Joseph Rice publicized the plight
of the schools in a series of immensely popular articles by citing the
results of arithmetic and spelling tests that he had given over the years
to thousands of schoolchildren. Reformers and school administrators came
to advocate standardized tests as a means of introducing the principles
of scientific management in the schools and of improving the instruction
of students. In 1911 the National Education Association established its
influential Committee on Tests and Standards of Efficiency, and from
1908 to 1916 Edward Thorndike and his students at Columbia developed
tests for achievement in arithmetic, handwriting, spelling, drawing, read-
ing, and language ability. In the 1910s and 1920s, encouraged by outside
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experts from the universities, school system after school system adopted
the use of such tests. According to one contemporary, the schools during
these years were engaged in ‘‘an orgy of tabulation’”’ (Rugg, quoted in
Cremin 1964:187).

In the 1910s, educators acquired a major new tool to complement the
standardized achievement test: the Binet intelligence scale. Psychologists
had long sought tests that could measure general intelligence, defined as
the capacity to learn, but most attempts failed to give credible results.
Alfred Binet achieved a breakthrough when, from 1905 to 1908, he
developed and refined a mental test that measured school children against
a standard of ““normal’”’ development. Binet’s test, which he put together
to assist the French Ministry of Public Instruction in identifying retarded
schoolchildren, combined a series of questions testing for a variety of
mental processes that successfully differentiated children by age. Re-
tarded children were those who performed several years below the normal
for their age level. In Binet's last (1911) revision of his intelligence scale,
for example, the normal 8-year-old could count backwards from 20 to
0 and knew the date; the normal 12-year-old could put words arranged
in a random order into a sentence; the normal adult could give three
differences between a president and a king. A retarded child or adult
could not answer most of the questions at his age level.

Henry Goddard, Lewis Terman, and others quickly adapted the Binet
scale for American use, introducing the concept of an intelligence quo-
tient, which was found by dividing the level reached on the scale (‘‘mental
age’’) by actual age (for children and adolescents). The IQ was considered
to be a measure of intelligence that would remain constant throughout
a person’s life. The American adaptations of the Binet test were immediate
successes: in 1911, according to one survey, the Binet scale was used
by 71 of the 84 cities that administered psychological tests to verify the
classification of a child as “feebleminded’’ (Wallin 1914). By 1914, Binet-
type tests had been used, at least experimentally, to assist psychiatrists
at Ellis Island in screening out and turning back ‘“‘imbecile” and ‘“‘fee-
bleminded’’ immigrants (Knox 1914). The Binet and similar tests, how-
ever, were of limited use in situations in which large numbers of people
were to be tested because they could be administered only to individuals
and, in theory, only by trained psychologists.

World War | and Nativism

The first major experiment in group intelligence testing took place during
World War |, when American psychologists devised tests—the famous
Army Alpha and Beta examinations—that by 1918 had been given to
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almost 2,000,000 recruits. European nations had already tested soldiers
for specific positions, for example, in transport and telegraphy, but the
United States alone developed a broad ‘‘intelligence’ testing program.
The Army psychologists, who included most of the leaders of the profes-
sion, developed a pencil-and-paper test consisting of multiple-choice and
true/false questions that could be scored with a key. The results of the
tests, they reported, correlated as well with the judgment of superior
officers as did scores on individualized tests.

The Army testing program was primarily experimental: most of its or-
ganizers agreed that it had little effect on the outcome of the war or
indeed on the placement of personnel. Of the nearly 2,000,000 men
tested, 8,000 were recommended for immediate discharge and 10,000
for assignment to labor battalions. On the whole, however, test scores
played, at most, a secondary role in personnel assignment. But the impact
of the Army program on testing in the postwar period was extraordinary.
It led to a flurry of testing activity in the 1920s in both schools and industry,
and it trained a corps of psychologists who were to have a profound
influence. In addition, the results of the Army tests, presented to the
public in a massive study by the National Academy of Sciences (Yerkes
1921), fell in with the growing nativist sentiment of the 1920s and trig-
gered a national debate on the relationship of ethnic background, en-
vironmental influences, and intelligence.

The Academy study, conducted under the leadership of Robert M.
Yerkes, exhaustively analyzed the test scores of more than 160,000 re-
cruits, randomly selected. One of the most striking correlations drawn
by the study was between ethnic background and test scores. According
to the analysis, native whites scored highest on the tests. Of the immi-
grants, the scores were highest for groups from northern and western
Europe and lowest for groups from southern and eastern Europe.

The study’s findings were picked up by anti-immigrationists, partly
because many Americans, including a number of psychologists, assumed
that mental tests revealed genetically determined ability and that low
intelligence was associated with crime and unemployment. Southern and
eastern Europeans, the argument went, polluted the American gene pool,
created a mass of unemployable and marginally employable people, and
fed high rates of crime and delinquency. (See Gould 1981 for a description
of the racial theories that were part of the intellectual atmosphere in
which testing was developed.) In fact, test scores on the Army Alpha also
correlated very closely with the length of time of residence in the United
States and with years of schooling. This fact, however, did not stop some
of the leading psychologists who had participated in the Army program
from supporting eugenics and immigration restriction with arguments
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based on the study. Those psychologists included Yerkes and Carl Brigham,
soon to be the chief architect of the College Entrance Examination Board
Scholastic Aptitude Test. Brigham, however, who in 1923 had advanced
a theory of racial determinism in his widely quoted Study of American
Intelligence, soon recanted, at least to the extent of realizing that the
measurement of ‘‘intelligence’” was far more complicated than he had
realized. He concluded his 1930 review of the status of intelligence testing
of immigrant groups: “‘This review has summarized some of the more
recent test findings which show that comparative studies of various na-
tional and racial groups may not be made with existing tests, and which
show, in particular, that one of the most pretentious of these comparative
racial studies—the writer's own—was without foundation” (Brigham
1930:165).

Statements by well-known psychologists about group differences lent
scientific respectability to the xenophobic sentiments that flourished in
the United States after World War |. These sentiments culminated in the
restrictionist National Origins Act of 1924, which based severely limited
nationality quotas on the percentages of each national group in the U.S.
population in 1890—before the influx of eastern and southern Europeans
had begun. By the 1930s, after restrictionist policies had come close to
shutting off immigration, most psychologists had come to accept the
position that the Army tests measured such factors as schooling, quality
of home experience, and familiarity with English along with innate en-
dowment. Yet most of them also remained committed to the belief that
the Army experiment, for all its flaws, had demonstrated that group tests
could predict performance.

Testing in Education and Industry, 1920-1970

The years after World War | saw a rash of testing in industry and schools
as psychologists applied their skills in the civilian world. Shortly after the
war, for example, a group of psychologists put together the National
Intelligence Test, based on the Army Alpha test, and sold 400,000 copies
to schools in six months. By 1921, accordingto Lewis Terman, 2,000,000
children a year were being tested with one or another of the dozens of
group tests that were then available (Tyack 1974:207). Before World War
I, educators had used individual tests to assess exceptionally gifted and
retarded children. In the 1920s, however, group intelligence tests served
a new function in schools: dividing high school students between college-
bound and vocational tracks and grouping younger students into several
instructional levels.

There had been a strong movement for vocational education and track-

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19562

Ability Testing: Uses, Consequences, and Controversies
http://www.nap.edu/catalog.php?record_id=19562

90 ABILITY TESTING—PART |

ing by ability in American high schools since the late nineteenth century.
On one hand, systems of tracking reflected the expectation that, in an
age of rapidly expanding high school enroliment, most students would
not go to college. On the other hand, tracking expressed the progressive
philosophy that the purpose of education was to foster the talents of each
student rather than to force all students into a common mold. For the
most part, students were assigned to tracks by school grades and by
teachers’ assessments. In the 1920s, however, testing was added as a
more objective measure of students’ aptitude.

The Army tests had been designed to identify the exceptional at both
ends of the spectrum of ability, but, according to Yerkes’ analysis, they
did more than that: they proved a striking correlation between intelligence
and status in the military. The higher a soldier’s rank and the greater the
prestige of his previous civilian position, the higher his score tended to
be. For many educational psychologists, the implications were obvious.
Schools could use intelligence tests not only to identify the retarded and
the gifted, but also to arrange students in a hierarchy of ability groupings.
By the mid-1920s, the use of tests for guidance and tracking was com-
monplace, and in 1932, accordingto one survey, 75 percent of 150 large
cities in the United States used intelligence tests, to some extent, to assign
elementary school children to ability groups (Tyack 1974:208).

For many educational leaders, these tests provided an efficient way to
divide students into homogeneous ability groups and thereby to meet the
problems of size in postwar schools. Some pilot studies indicated that
guidance based on tests reduced dropout and failure rates in high school.
Mental tests also ensured, according to some educators, the extension of
““true democracy’’ into the classroom; they made it possible to offer ‘‘the
same general type of training to all who can take it,”” and to “provide
special opportunities for those who cannot take our standard course and
for those who can accomplish more’’ (Dickson 1924:89).

Many testers recognized that test results correlated with social back-
ground. According to Lewis Terman and colleagues (Terman et al. 1917:99),
for example, there was ‘‘a correlation of .40 between social status and
intelligence quotient.” Many testers assumed further that the cause of this
correlation was primarily innate endowment: ‘From what is already known
about heredity,” Terman and his coworkers wrote (1917:99) ‘‘should we
not naturally expect to find the children of the well-to-do, cultured, and
successful parents better endowed than the children who have been
reared in slums and poverty?”’ Not surprisingly, critics of testing charged
that tracking students by mental tests led to the recapitulation of the
American social and economic structure in the school rooms. In 1924,
the Chicago Federation of Labor expressed the point sharply: ‘‘The alleged
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‘mental levels,’ representing natural ability, it will be seen, corréspond
in a most startling way to the social levels of the groups named. It is as
though the relative social positions of each group are determined by an
irresistible natural law’’ (quoted in Tyack 1974:215).

In the immediate postwar years, colleges also turned to mental tests to
rationalize admissions procedures. By 1920, 200 colleges in the United
States were using mental tests to determine whether prospective students
could do college work: many reported that the scores on these tests
correlated better with college grades than did high school records or
scores on essay examinations. Some institutions used the tests to guide
the admission of ‘‘special students’’—older students whose high school
careers had been interrupted by World War |. But tests were sometimes
used in an attempt to exclude certain kinds of students.

One revealing story comes from Columbia University, which during
the war had given the Thorndike Tests for Mental Alertness to candidates
for officer training. In 1919, Columbia adopted the tests for general ad-
mission, ostensibly to measure applicants’ ‘‘capacity to do college work.”
There is evidence that some administrators also hoped, however, that
the tests would screen out ‘“‘objectionable’” candidates who had done
well in high school and on the New York State Regents examination, but
who had not had “‘the home experiences which enable them to pass
these tests as successfully as the average American boy’’ (Synott 1979:290).
Specifically, Columbia was concerned about Jewish students, who, be-
fore the war, made up 40 percent of the student body. The Army Alpha
tests had disproved—as Carl Brigham put it—"'the popular belief that the
Jew is highly intelligent,”” and so Columbia’s administrators assumed that
the Thorndike test could be used to eliminate “‘the lowest grade of ap-
plicant,” who turned out in many cases to be ‘“New York Jews'’ with
“ambition but not brains’’ (quoted in Wechsler 1977:160-161). The exact
part that the Thorndike tests played in shaping Columbia admissions is
hard to measure, but, combined with new application forms, photo-
graphs, and interviews, the psychological tests contributed to a new
selective admissions policy that soon reduced the number of Jewish stu-
dents at Columbia to 20 percent. Columbia was not, of course, alone in
instituting such policies. Most vy League schools restricted the percent-
age of Jewish students by one means or another in these years. A different
set of impulses led the College Entrance Examination Board to develop
the SAT.

The College Board had been founded in 1900, as one of its early leaders
put it, ‘“to introduce law and order into educational anarchy’’ (Fuess
1950:3). As the number of secondary schools increased at the turn of the
century, colleges had found it more and more difficult to evaluate school
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transcripts; at the same time, the variety of college entrance requirements
and examinations presented a formidable obstacle to high school coun-
selors and students. To bring order to the process, the College Board
developed essay examinations in several academic subjects, which it
used with candidates for member colleges. By World War |, a small group
of elite colleges in the East either required College Board examinations
or accepted them as substitutes for their own examinations. The majority
of American colleges, however, continued to accept students on the basis
of high school certification.

Before World War |, colleges had used the College Board examinations
to check that candidates had the necessary background and skills for
college; they generally admitted all qualified students. By the 1920s,
however, many colleges, especially the best, were faced with more qual-
ified applicants than they were willing to accept; forthe first time, colleges
rejected applicants whom they judged capable of doing the work. In this
sense, college admissions assumed a new selective function.

In 1926, the College Board introduced the SAT, which became a major
tool in the selection process, particularly at the most prestigious colleges.
In theory, the SAT was more democratic than achievement tests, because
it purportedly tested for the ability to learn, rather than for information
learned. But, as one critic has written, colleges used the tests ‘‘to choose
students from among the existing applicant pool—not to expand that
pool” (Wechsler 1977:248). This policy was to be broadened only in the
late 1930s, during the Depression years of falling enrollments, when at
the urging of Harvard, Yale, and Princeton, the College Board offered
the SAT and objective achievement tests at more than 100 locations
throughout the country to facilitate the awarding of scholarships to ex-
cellent candidates. .

World War | demonstrated that testing on a mass scale was possible;
World War |l fulfilled the promise of World War | by transforming Amer-
icans into the most tested people in the world. During the war, more
than 9,000,000 recruits took the Army General Classification Test, a
general aptitude test that was used to divide them into five broad cate-
gories of ability. At the same time, the Army and Navy developed and
administered tests for a wide range of skills and aptitudes, and the College
Board, at the military’s request, gave objective tests to select officers.
Unlike the situation in World War |, military leaders were convinced that
the tests were effective—indeed, it was estimated that the pilot testing
program of the Army air forces saved the taxpayer $1,000 for every dollar
spent on testing (Lawshe and Balma 1946:7). As a result, the military
expanded and developed its testing programs in the postwar years, as
did American businesses and schools.
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Educational and industrial testing continued to increase from 1940 to
1970. During the war, the College Board switched entirely to the SAT
combined with objective achievement tests, and it never returned to essay
examinations. As the number of college students grew in the 1950s and
1960s, the use of these and rival tests increased accordingly. By the
1970s, millions of students were taking objective entrance examinations
for colleges, graduate schools, and professional schools every year. Test-
ing in industry, spurred on in part by the availability of inexpensive tests
from private test producers and from the U.S. Employment Service, in-
creased just as dramatically until in the 1960s almost all American busi-
nesses of at least moderate size gave some kind of employment test.

The Search for Ability

Atthe beginning of the century, tests were adopted to achieve efficiency;
by World War Il, the search for order had given way to a search for
ability. This search for ability, of course, was not new. Early in the century,
people like Nicholas Murray Butler of Columbia and Charles W. Eliot of
Harvard expressed a concern for identifying talent in the lowest ranks of
society. Although testers recognized a wide range of ability within classes,
people then tended to believe that talent was concentrated in the upper
ranks of society. An objective system of testing, therefore, might make it
possible for society to uncover and reward ‘‘the natural history ‘sport’ in
the human race,”” as Eliot called the gifted poor (quoted in Tyack 1974:129).
But such a program, overall, only appeared to confirm the natural divi-
sions of society that had evolved in history. The Army Alpha tests, which
showed that officers were more “intelligent”’ than the average draftee,
and the tests given at Ellis Island in the 1910s, which showed that most
immigrants were ‘“‘retarded,” seemed to many to support the view that
talent was rare in the lower classes. Given the assumptions that underlay
that view, testing programs could easily serve to preserve the existing
social order.

By the 1930s, the basic assumptions of many American social scientists
and, by extension, American policy makers had changed from heredi-
tarian to environmentalist in their explanation of group differences (see
Cravens 1978:238-241 and Myrdal 1944:1003). Talent and intellectual
ability were no longer considered the genetic endowment of select classes,
races, or nationalities;' they were seen, instead, to be distributed without

! See, for example, Thomas Pettigrew (1964), which cites public opinion survey data
showing that in 1942, 2 out of 5 white Americans regarded blacks as their intellectual
equals, while in 1956 the figure was 4 out of 5.
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regard to human groupings. Within this frame of reference, which came
to be pretty much the conventional wisdom by the 1950s, testing seemed
a liberating tool that could circumvent the privileges of birth and wealth
to open the doors of opportunity to Americans of all kinds. Tests had a
potential for democratizing American society.

Talent, Democracy, and the Cold War

A corollary to the assumption that talent could be found in all segments
of society was the assumption that talent, and particularly talent for lead-
ership, had not been adequately developed in America. A striking feature
of testing in the years after World War Il was the increased use of di-
versified batteries of tests (rather than just IQ tests with their emphasis
on verbal and mathematical reasoning) to identify leaders in a hetero-
geneous society. This point emerges clearly in the development of in-
dustrial testing. Most testing in industry was—and still is—for clerical
positions or for positions requiring specific skills. Since World War I,
however, industrial psychologists have become increasingly concerned
with ways to identify managerial talent. From the fad of personality in-
ventories in the 1950s to the remarkable growth of managerial assessment
centers in the last 15 years, the message has been the same: in a world
of increasing complexity, human talent is at a premium.

Changes in the structure of industry have created a rapid expansion in
the executive and managerial ranks—with the result that managerial spe-
cialists have come to consider the shortage of qualified managerial per-
sonnel the most pressing problem facing industry.? Such specialists en-
couraged businesses to enlist the entire array of psychological tools,
including testing, in the effort to identify competence. Because most of
the testers by the 1950s believed that talent was no respecter of family,
class, or race, it was felt that effective managerial talent searches would
democratize the corporate world and, by extension, American society.

The search for managerial talent suggested a second theme of postwar
testing: the conviction that ability tests could fulfill the American promise
that each citizen should have the opportunity to express his or her talent
to the fullest. Once again, the theme was not a new one, but it received
new meaning in a nation transformed by the New Deal and World War

2 One researcher found an average increase of 32 percent between 1947 and 1957 in two-
thirds of the companies he studied (Spencer 1959); see also Hinrichs (1969) and Lopez
(1970).
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Il and caught in the grips of the Cold War. For millions of Americans—
veterans, farmers, women, blacks—the postwar world promised oppor-
tunities that were undreamed of a generation earlier. At the same time,
many Americans argued, the challenge of the Soviet Union demanded
that the nation repair its democratic fences and mobilize its human re-
sources to the fullest.

Testers, benefiting from new sophistication gained in the war as well
as from new computerized scoring methods, suggested that they held in
their hands—in the words of the president of the Educational Testing
Service in 1956—America’s ‘‘secret weapon’’ in its contest with the Rus-
sians (quoted in Goslin 1963:191). John Stalnaker, who set up the Na-
tional Merit Scholarship program in the mid-1950s, made the point clearly:
“The power which recognizes talent and develops it to the productive
stage, quickly and in quantity, has the best chance in winning the race”
(Stalnaker 1969:161). The National Merit Scholarship examinations were
intended to foster American talent and to spur the nation on in the contest.
The remarkable growth of ability testing in the postwar years, often ac-
tively encouraged by the federal government, must be seen in this context.

A related conviction that came out of wartime years was that Americans
were far brighter than had been thought. After World War |, the National
Academy of Sciences study (Yerkes 1921:785) on the Army testing pro-
gram reported that the average draftee had a mental age of about 13 and
that this group was probably a little lower in intelligence than the country
at large. The Academy study also concluded that distinctly more than
average intelligence would be a prerequisite for a college education and
was almost as clearly necessary to successful high school work (p. 783).
After examining the results of intelligence tests given to military personnel
in World War Il, President Truman’s Commission on Higher Education
came to a very different conclusion: at least 49 percent of the American
population had the mental ability to complete 14 years of education and,
if they chose, to pursue advanced liberal or specialized studies (Presi-
dent’s Commission on Higher Education 1947:41). Both human justice
and the survival of freedom, the Commission argued, required that these
vast human resources be tapped. Educational testers and counselors,
armed with new batteries of aptitude tests, set out to provide guidance
for elementary and high school students and for the returning veterans.
Symptomatic of the atmosphere, too, were longitudinal studies, like John
C. Flanagan’s Project Talent, begun in the late 1950s: 140,000 students
in more than 1,000 schools were given a battery of 23 aptitude tests in
an effort “to obtain a national inventory of human resources’ (Flanagan
1973).
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The Role of the Federal Government

As far back as the mid-1930s, the U.S. government actively promoted
and, in some cases, required testing as a means of ensuring both national
efficiency and individual opportunity, regardless of class or race. In the
Social Security Act amendment of 1939 (and in other legislation), for
example, Congress required that state and county employees adminis-
tering federal grants-in-aid be hired under a merit system. From the 1940s
the federal government offered assistance to the states in developing
testing programs for selecting their employees. The results were predict-
able: in the mid-1930s, only nine states had merit systems; by the 1950s,
all had some sort of system, even if the system applied only to employees
in federal programs. In the same period, the U.S. Employment Service
became a leading source of employment and vocational tests used by
state employment services and schools. In the 1960s, under the National
Defense Education Act, the U.S. Office of Education (USOE) financed
guidance and testing programs in schools throughout the country. In
1965-1966, for example, testing agencies under contract to USOE gave
2,000,000 standardized tests in public elementary schools and 7,000,000
in public secondary schools (U.S. Congress 1967).

Because it was assumed that merit was equally the property of all
groups, it followed that testing could be a tool for opening up American
society to groups that were traditionally the target of discrimination. Evi-
dence accumulated in the 1960s, however, that indicated that, whatever
the distribution of merit in society, the ability to do well on specific tests
was not equally divided among different segments of society. When the
federal government undertook, in a series of major civil rights statutes,
to ensure that all groups share equally in the benefits and participate fully
at all levels of society, testing entered a new phase.

THE LEGAL CONTEXT

As we have seen, the success of psychological testing in America has
been due in part to its adoption in the federal government—by the armed
forces in the two world wars and by the Civil Service Commission in
carrying out its mandate to establish a merit system for the selection of
government employees. In recent years, however, governmental policy
has given rise to significant restrictions on the use of tests.

The civil rights initiatives of the 1960s brought with them the first real
challenge to unfettered use of tests. Public concern with the intrusiveness
of so-called personality tests and psychologist-guided selection methods
culminated in the spring of 1965 in House and Senate hearings on the
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use and abuse of psychological tests. The debate at this point focused
on the invasion of the constitutional right of privacy threatened by test
items concerned with sexual preference, religious beliefs, family rela-
tionships, and other intimate subjects.?

In the long run, however, federal prohibitions against discrimination
in employment and educational practices have had far more significant
effects on testing. The emerging doctrine of fair employment law, most
particularly judicial and regulatory construction of Title VIl of the Civil
Rights Act of 1964 (P.L. 88-352), has produced a complex set of con-
straints on an employer’s actions in hiring, placing, promoting, or dis-
missing employees. Since ability tests are frequently the most visible part
of the decision process, they have been the focus of a great deal of
regulatory activity. (For a fuller discussion of litigation on employment
testing, see Wigdor in Part Il.)

The Prohibition Against Discrimination in Employment

The goal of Title VII of the Civil Rights Act was twofold: to assure equal
treatment of all individuals and to improve the economic position of
blacks. The Act sought to achieve the latter goal, which is redistributive
in nature, by enforcing the former. The central obligation of an employer
under Title VIl is to refrain from using race, sex, color, national origin,
or religion as the basis of employment decisions. While some people
doubted that equal treatment would result in fair treatment for blacks in
a situation produced by conditions of severe, long-term, and officially
sanctioned inequality, the 1964 Act did not attempt to do more than
eliminate discrimination.* Indeed, it reserved to the employer the au-
thority to set standards for his work force, both by specifically excepting
from the enumeration of unlawful employment practices the use of ““any
professionally developed ability test,” provided it is not used to discrim-
inate (§703h), and by stating that nothing in the title should be interpreted
to require any employer to grant preferential treatment to individuals in
the protected classes on account of any imbalance in his workforce (§703j).

3 So unaccustomed was the psychological profession to this sort of attention that The
American Psychologist, in November 1965, devoted an entire issue (20) to the congressional
hearings and public controversy.

4 President Johnson gave voice to such doubts in 1965: “You do not take a person who
for years has been hobbled by chains . . . [bring] him up to the starting line of a race and
then say ‘You're free to compete’ and justly believe that you have been completely fair.”
Quoted in “Labor Department Regulations: Affirmative Action is Under a New Gun,” The
Washington Post (March 27, 1981:A8).
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The rationale of fair employment laws, including Title VII of the Civil
Rights Act, involved a set of assumptions, both constitutional and eco-
nomic, that lent credence to the antidiscrimination approach. Chief among
these was the merit principle, defined as selecting the most able candi-
date, which would promote simultaneously the national interest in high
productivity and the national sense of fairness. A further assumption was
that characteristics such as race, color, ethnic origin, and sex are irrel-
evant to productivity and, therefore, contrary to merit selection.

This line of reasoning led naturally to the conclusion that nondiscrim-
inatory selection would produce more merit-oriented selection. Theo-
retically, at least, Title VII would have the beneficial effect of increasing
national productivity, improving the economic position of blacks and
other groups formerly kept from full participation in society, and revi-
talizing the constitutional principle of equality. And it would do so by
prohibiting employers from basing hiring decisions on criteria that were
as inimical to their own economic well-being as to the larger interests.

Early formulations of the theory of fair employment practices law em-
phasized the limited nature of the benefits conferred by Title VII. Fiss
(1971:265) speaks of the law’s commitment to a ‘“symmetrical stricture
against preferential treatment based on race: prefering a black on the
basis of his color is as unlawful as choosing a white because of his color.”

After 15 years of enforcement activity, however, it is now being rec-
ognized that there has been a dramatic shift in government policy from
the requirement of equal treatment to that of equal outcome. Bureaucratic
and judicial interpretation of Title VII has turned increasingly toward a
notion of equality based on group parity in the work force or what has
come to be called a ‘‘representative work force.”” This policy makes the
redistributive impulse in Title VIl much more immediate, and it is ac-
companied by a good deal of tension and confusion inside and outside
of government as to rights, obligations, and permissible social costs.

Regulatory Definition of the Obligation of the Employer

Throughout most of the period since 1964, four federal agencies have
shared major responsiblity for the administration and enforcement of Title
VII. Preeminent among them is the Equal Employment Opportunity Com-
mission (EEOC), created by the Civil Rights Act for the purpose of pro-
moting compliance. In addition, the U.S. Department of Labor has been
charged by Executive Order 11246 with ensuring compliance among
federal contractors through its Office of Federal Contract Compliance and
Programs, and the Civil Service Commission (CSC), until recently, has
had oversight of equal employment opportunity in the federal govern-
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ment. The role of the U.S. Department of Justice has been to represent
the agencies in court as well as to initiate suits against federal contractors
and governmental units whose employment practices give evidence of a
pattern of systematic discrimination.

In the process of working out the implications of Title VII, the imple-
menting agencies quickly converged on testing (which is defined broadly
enough to cover any selection procedure that involves choice among
candidates) as the most important locus of discriminatory employment
practices. Each of them developed a separate set of guidelines on em-
ployment testing procedures; in the process of successive reiterations,
these guidelines became more and more complicated statements of tech-
nical validation methods (see Novick in Part I1).5 Significant policy dif-
ferences among the agencies have developed, differences expressed in
their separate guidelines and in the tenor of their compliance activities.
The failure to develop a uniform federal posture on the obligation of the
employer under Title VII, although mitigated by the adoption in 1978 of
Uniform Guidelines on Employee Selection Procedures (hereafter, Uni-
form Guidelines) by all four agencies, has created untold confusion and
irritation, for even the most willing employer cannot respond to conflict-
ing requirements.

A recent case, involving the New York State Police examination, il-
lustrates the problem. The position of state trooper is covered by New
York civil service laws, which prescribe competitive examination, the
ranking of candidates according to test scores, and selection strictly by
numerical order. These are typical requirements in merit systems. The
examination was developed with the help of the U.S. Civil Service Com-
mission—and officials of the agency later testified on behalf of the de-

5 There are seven such guidelines: Equal Employment Opportunity Commission (1966)
Guidelines on employment testing procedures. Federal Register 31:6414; Office of Federal
Contract Compliance, Department of Labor (1968) Validation of employment tests. Federal
Register 33:14392; Equal Employment Opportunity Commission (August 1, 1970) Guide-
lines on employee selection procedures. Federal Register 35(149):12333-12336 (reissued,
Federal Register 41:51984, 1976); Office of Federal Contract Compliance, U.S. Department
of Labor (1971) Employee testing and other selection procedures. Federal Register
36(192):19307-19310; Office of Federal Contract Compliance, U.S. Department of Labor
(1974) Guidelines for reporting criterion-related and content validity. Federal Register
39(12):2094-2096; U.S. Department of Justice, Department of Labor, Civil Service Com-
mission (1976) Federal executive agency guidelines on employee selection procedures.
Federal Register 41(227):51734-51759; Equal Employment Opportunity Commission, U.S.
Civil Service Commission, U.S. Department of Labor, U.S. Department of Justice (1978)
;J;ifam guidelines on employee selection procedures. Federal Register 43(166):38290-
315.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19562

Ability Testing: Uses, Consequences, and Controversies
http://www.nap.edu/catalog.php?record_id=19562

100 ABILITY TESTING—PART |

fendant at the trial. The U.S. Department of Justice, at the request of the
EEOC, brought suit against the state of New York, alleging that the ex-
amination was not constructed in such a manner as to fulfill the require-
ments of the Uniform Guidelines, and that, in the light of its adverse
impact on minorities, it was unlawfully discriminatory. The judge re-
marked that even the most casual reader of the decision would notice
the “friction and conflict’”” between the two agencies and would notblame
the state defendants if they felt misled by the federal government, given
the conflicting positions of the representatives of the two agencies.®

This conflict within the government is not essentially a matter of bu-
reaucratic rivalry or political aggrandizement. Rather, it reflects an am-
bivalence about the nature of equality. The Civil Service Commission
and the Equal Employment Opportunity Commission, for example, are
both committed to enforcing fair employment practices. But they have
had very different conceptions of their mission.

The Civil Service Commission (now, the Office of Personnel Manage-
ment) looks back on a history of almost 100 years in which its mission
has been to develop and implement a competitive system for staffing the
civilian bureaucracy. The merit principle provided the rationale for the
agency’s activities, and tests have been its major selection instrument.
The CSC has long employed a staff of psychometricians to produce tests
that purport to rank candidates on the basis of ability. Without getting
into the question of how well the CSC tests actually fit worker to job on
the basis of ability, the principle itself can be considered to embrace a
reasonable definition of equal opportunity, and one that satisfies a sense
of fairness. The only discrimination involved is discrimination on the
basis of ability, which is neither against the law nor contrary to basic
American values.

For its part, the Equal Employment Opportunity Commission is not
interested in tests, nor even primarily in merit (see Robertson 1976). Its
mission is to ameliorate the economic condition of blacks, females, His-
panics, and certain other ethnic minorities by ensuring that more of them
are hired and promoted than have been in the past. To that end, the
EEOC has interpreted Title VII discrimination to consist not merely of
employment practices for which the intent was to discriminate, but also
of those practices for which the result was to reject black candidates in
greater proportions than white.

The first set of EEOC Guidelines on Employment Testing Procedures

& United States v. State of New York, slip opinion #77-CV-343, Sept. 6, 1979. The Justice
Department won its case; see Wigdor (in Part ll) for a fuller discussion of the case.
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issued in 1966, was used as the vehicle for announcing the EEOC's
definition of discrimination; if an employer, union, or employment agency
uses a test or other selection device that results in proportionally lower
selection rates for minorities and females than for white males, the pro-
cedure will be considered discriminatory and declared unlawful, unless
the employer can ‘“validate” the test in accordance with the requirements
laid out in the Guidelines. The definition indicates how quickly the EEOC
came to the view that testing was the major barrier to its goal of redressing
the racial and gender imbalance in the work force. It became the basis
for the formula for federal oversight of personnel selection.

There is some irony in the fact that an agency with no intrinsic interest
in tests has come to be the arbiter of what constitutes technical adequacy.
However, given the mission of the agency and the continued failure of
blacks and Hispanics to equal the test scores of their white counterparts,
it is not surprising that relatively few employment testing programs have
been able to survive an EEOC compliance review or legal challenge. If
testing technology improved so that tests routinely withstood legal chal-
lenge, the agency would have to seek other means of fulfilling its mission.
(This view was expressed by the EEOC chair, Eleanor Holmes Norton,
at a Commission meeting in 1977.) In the meantime, the EEOC'’s vali-
dation requirements are demanding enough to discourage all but the
larger firms from using testing programs, if their overall selection ratios
show differential impact. Even the Professional and Administrative Career
Examination (PACE), the major test used by the Civil Service Commission,
has apparently failed to survive legal challenge; by the terms of a consent
decree negotiated between the Justice Department and the plaintiffs, but
not yet formally ruled on by the court, the PACE will be phased out of
existence over the next three years.’

The policy of the Equal Employment Opportunity Commission is clearly
to make the justification of test use as demanding as possible whenever
tests result in differential selection.® And, as we discuss below, the agency
has received a good deal of backing for this policy from the courts, which
are the final arbiters of the meaning of Title VIl discrimination.

Over the years, EEOC's position vis-a-vis the other implementing agen-

7 The consent decree was negotiated in Luevano v. Campbell, Civil Action No. 79-0271
(D.D.C. 1979) Feb. 24, 1981.

8 See, e.g., memorandum of David Rose (1976), chief, Employment Section, Civil Rights
Division, U.S. Department of Justice. Rose remarked that the thrust of the EEOC Guidelines
was to “place almost all test users in a posture of noncompliance; to give great discretion
to enforcement personnel to determine who should be prosecuted; and to set aside objective
procedures in favor of numerical hiring.”
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cies has been enhanced, so that it is significantly more than one among
several agencies with equal employment opportunity jurisdiction. This
primacy was formally recognized by Executive Order 12067 (issued June
30, 1978), which gave the EEOC the authority to coordinate all federal
equal employment opportunity programs, which by one count involve
18 different agencies enforcing some 40 equal employment opportunity
laws.

Administration backing of the EEOC mission was made even clearer
in the Civil Service Reform Act of 1978, which gave the Civil Service
Commission a new name, the Office of Personnel Management, as well
as a new statutory mandate to combine the principle of merit selection
with the goal of achieving a representative work force. The role of testing
in a selection system responsive to this dual mandate will no doubt emerge
only slowly. In the meantime, the Reform Act empowers the Office of
Personnel Management to delegate many of its functions with regard to
administering the competitive service to the individual agencies. EEOC
is to regulate the agencies’ employee selection procedures.

Tests on Trial

The judicial standards for applying Title VIl to employment tests were
laid out by the Supreme Court in 1971 in Griggs v. Duke Power Co. (401
U.S. 424). By this opinion, the central policy determination of the Equal
Employment Opportunity Commission concerning the nature of discrim-
ination under Title VIl was accorded the status of law. The Court adopted
an operational definition of discrimination: it focuses judicial attention
on the consequences of a selection process rather than on intent or
motive. If tests are shown to have an exclusionary effect—which EEOC
calls adverse impact and the courts tend to call disparate impact—then
it can be inferred that discrimination has taken place, for one result of
discrimination will indeed be imbalance in the make-up of the work
force.®

The Griggs decision established the basic two-step procedure of Title
VI litigation on testing. First, the plaintiff bears the burden of presenting
evidence strong enough to support an inference of discrimination. Since
the emphasis is on consequences, the evidence will normally be a com-

9 There is some ambiguity in the doctrine of Title VII discrimination with regard to motive
or intent. See Board of Education v. Harris (48 LW 4035), in which the reasoning of the
majority opinion (by Justice Blackmun, joined by Chief Justice Burger and Justices Brennan,
White, Marshall, and Stevens) differs in significant respects from the minority opinion (by
Justice Stewart, joined by Justices Powell and Rhenquist).
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parison of the categories of people actually present in the employer’s
work force with those in a population representing the potential pool of
applicants form which he might be expected to draw. Second, upon the
plaintiff’s having established the prima facie case, the evidentiary burden
shifts to the defendant, the employer. To rebut the inference of discrim-
ination, the employer must demonstrate that the challenged test (or other
selection device) is a “’reasonable measure of job performance.”” Showing
the test to be a measure of job-related qualifications establishes, unless
rebutted, that the basis of the selection decision is a legitimate, nondis-
criminatory purpose, such as productivity, and not race, color, sex, or
other forbidden considerations.

Like the Civil Rights Act, the Supreme Court opinion in Griggs firmly
denied any legal requirement for preferential treatment: ‘‘Congress has
not commanded that the less qualified be preferred over the better qual-
ified simply because of minority origins.” Indeed, the opinion states
repeatedly that the whole purpose of Title VIl is to promote selection on
the basis of job qualifications. Yet this defense of selection on the basis
of ability is rendered ambiguous by another line of argument. In declaring
that “basic intelligence must have the means of articulation to manifest
itself fairly in a testing process,” the Court would seem to place upon
employers the burden of overcoming or bypassing with their tests (or
other assessment devices) any disadvantage that might have been pro-
duced by past discrimination, as if disadvantage is a garment that can be
cast off to reveal the core of unaffected productive capacity beneath.

The seeming simplicity of the Griggs formula was belied by subsequent
litigation, for it left two basic questions largely undefined: What consti-
tutes a persuasive showing of adverse impact upon protected classes?
What evidence will satisfy the employer’'s burden of proving that the
challenged test is a legally sufficient measure of job qualifications?

As it turns out, the first question has absorbed much of the energy and
attention of the advocates in employment discrimination litigation. Be-
cause of the emphasis on consequences, statistical proofs have increas-
ingly become the means by which plaintiffs seek to establish, and de-
fendants to rebut, a finding of adverse impact.

A basic assumption underlying Griggs was that, in an entirely neutral
marketplace, people will be selected for employment in roughly the same
proportion as they are represented in the population. In 1977, the Su-
preme Court gave voice to that assumption: . . . absent explanation, it
is ordinarily to be expected that nondiscriminatory hiring practices will
in time result in a workforce more or less representative of the racial and
ethnic composition of the population in the community from which em-
ployees are hired”’ (Teamsters v. United States, 431 U.S. 324, 329). Such
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comparisons between the general population and an employer’s work
force almost invariably show great disparities, and they rarely provide
much information about the talent pool from which an employer must
actually draw, particularly for positions requiring long training or special
skills. Consequently, lawyers for the defense have become prime movers
in developing refinements in the statistical comparisons of the compo-
sition of the employer’s work force and the relevant labor pool. In spite
of the increased sophistication of the statistical argument in employment
discrimination cases, however, no clear definition of what constitutes
adverse impact has emerged since 1971, and it is left to a court to
determine the proper statistical norm in each case. It remains very dif-
ficult, therefore, for employers, even if they have instituted all of the
record-keeping procedures recommended by the EEOC and other com-
pliance agencies, to know whether or not their employment procedures
will be judged to have a legally questionable differential impact.

Once the attention of a court shifts to the test itself, an employer’s
problems increase. For a number of reasons, relatively few specific uses
of tests have passed judicial muster. Fiss (1971) noted that the mechanism
adopted in the Griggs case—using statistics on race to shift the burden
of proof to the employer—tends to blur the distinction between cause
(racial discrimination) and consequence (racial imbalance), leading to
the possibility that the distinction will become a merely formal one.

His concern was well-founded, for, more and more, establishing the
prima facie case has come to determine the outcome of the suit. Lost
from view is the inferential nature of a finding of presumptive discrimi-
nation drawn from statistics revealing imbalance: the realization that
discrimination is a probable, but not necessarily the correct, explanation
of this imbalance. A recent district court ruling, for example, bars New
York City from using the results of a civil service entrance examination
to hire new police officers unless 50 percent of the recruits are blacks
and Hispanics. In his ruling, Judge Robert L. Carter concluded from
statistical evidence of a long-standing pattern of differential selection:
““This studied adherence to discriminatory procedures at this point must
be deemed conscious and deliberate’”’ (quoted in The New York Times,
January 30, 1980:B4).

More importantly, the courts have interpreted the job-relatedness stan-
dard as requiring a demonstration of technical validation in accordance
with the EEOC’s Guidelines on Employee Selection Procedures and
professional standards. In the matter of validating the use of a test, the
guidelines are formidable. The 1970 version was informed by the testing
standards adopted by the American Psychological Association (APA) in
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1955 and amended in 1966.'° The APA is the major professional orga-
nization of psychologists who hold doctorate degrees, and the Standards
represent the interests and concerns of the academic, research, and test
development community. While the Standards reflect the best profes-
sional expertise, they are rarefied for the everyday world of employment
testing. By incorporating them into the Guidelines, EEOC transformed
what had been a state-of-the-art professional judgment, which the indi-
vidual psychologist was expected to adapt in the light of particular cir-
cumstances, into ground rules for an employer’'s compliance with the
Civil Rights Act.

The Griggs decision paved the way for courts to use the Guidelines as
the standard against which a challenged selection procedure should be
judged. Although it did not give specific guidance as to what would
satisfy the obligation of the employer, it did specifically endorse EEOC,
saying that the administrative interpretation of the Civil Rights Act by the
enforcing agency was entitled to ‘“‘great deference.” The oft-repeated
phrase lent tremendous authority to the EEOC’s Guidelines, even though
the Court has subsequently gone out of its way to emphasize that guide-
lines are not legally binding regulations."

Since GCriggs, a significant body of precedent has made it clear that
some sort of formal validation study is necessary to establish the job-
relatedness of a test under Title VII. There is no easy answer to the question
of what constitutes a sufficient validation study. The striking fact is that
most of the decisions have ruled against the challenged tests; no selection
program seems to have survived when the Guidelines were applied in
any detail. A catalogue of the deficiencies of specific test applications
drawn from opinions delivered in the 1970s includes: failure to conduct
a differential validity study; an inadequate job analysis; failure to justify
the use of a content-validity or construct-validity strategy by showing the
infeasibility of a criterion-related validity study as recommended by the
1970 EEOC Guidelines (no longer a requirement); use of unvalidated cut-
off scores; failure to validate ranked scores; absence of significant statis-
tical correlations; the use of weak or inappropriate criteria; weakness of
correspondence between the skills tested and the domain of job skills;
inadequate attempt to identify an alternative with less adverse impact.
But in none of these cases is there much in the way of a working model

10 The 1966 version is entitled Standards For Educational and Psychological Tests and
Manuals (American Psychological Association et al. 1966). The Standards bear on edu-
cational tests as well as employment tests.

"1 General Electric Co. v. Gilbert, 97 S. Ct. at 410-411 (1977).
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for employers to look to as a legally defensible testing program under
Title VII.

In the early litigation, employment testing cases usually involved very
weak testing programs, often introduced just as Title VIl went into effect
and with little or no attempt to evaluate the usefulness of the instrument
for the jobs in question. That is no longer true. Carefully constructed and
researched tests are now the subject of litigation, and they, too, seldom
withstand legal challenge. Judges are requiring, in the face of evidence
of differential impact, a degree of technical adequacy that tests and test
users apparently cannot provide.

The Current Situation

Given the repeated failure of tests and other modes of selection to with-
stand challenge, as well as the pressure from the compliance authorities
to achieve a representative work force, it seems probable that many
employers will quietly begin to select on the very bases that Title VII
disallows (race, color, sex, or national origin) but now for the purpose
of eliminating the work force imbalances that make them vulnerable to
litigation. Yet such numerical hiring is illegal under Title VIl and other
fair employment laws and raises the possibility of reverse-discrimination
suits brought by individuals or affected classes. (Presumably the govern-
ment would not initiate such an action.) The legal obligation of employers
has not been sufficiently clarified by judicial construction of the Civil
Rights Act. The weight of the case law certainly indicates that employers
who wish to use tests or other assessment techniques for selecting em-
ployees from a pool of applicants will have to formally validate the
instrument or choose an instrument that has been validated elsewhere
for the same job.

On the question of test security, that is, ensuring that applicants have
not had prior access to test questions, a recent decision upheld, on very
narrow grounds, the interests of the employer in the integrity of the
instrument.? But the question is likely to arise again, and the quest for
visibly fair employment practices will perhaps seem more meaningful to
the courts than will psychometric necessities.

The institutionalization of compensatory practices as part of formal
affirmative action programs may emerge as the most practicable course
among the competing claims of merit and group parity in employment
selection, but to date the legal status of such programs is largely unde-

2 Detroit Edison v. N.L.R.B., 99 S. Ct. 1123 (1979).
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fined.' Early in the last decade, the affirmative action concept seemed
to one prominent legal scholar “‘either meaningless or inconsistent with
the prohibition against discrimination’” (Fiss 1971:313). Since affirmative
action has become a central equal opportunity policy of the government,
it is increasingly clear that traditional legal doctrines do not resolve the
inconsistency between affirmative action and nondiscrimination obliga-
tions.

In the present confusion, employers, white males, and members of the
protected groups all feel that they are being treated unfairly. And in some
sense, each of them is. It is disingenuous to impose test validation re-
quirements that employers, even with the best will and a sizable monetary
investment, cannot meet. It is misleading to define a fair ability test as
one on which members of disadvantaged groups perform as well on the
average as members of the majority group (although one might well define
a fair selection strategy in terms of equal outcome).

Employment testing is being subjected to a degree of governmental
scrutiny that few human contrivances could bear. Many interests may be
served by testing: efficiency or productivity; the sense of fairness that
results from cloaking the allocation of scarce positions with the mantle
of objective selection; better matching of people and jobs; the identifi-
cation of talent that might otherwise go undetected and unrealized. But
these interests are not at present strong enough to compete with the
commitment of the government to finally break the pattern of economic
disadvantage and estrangement that has characterized the position of
blacks, women, and members of other specific groups in the society.
Hundreds of cases and a decade and a half later, the dilemma remains
unchanged. Until a constitutional principle evolves that incorporates into
the idea of equality an acceptable rationale for compensatory treatment
of the disadvantaged, national perceptions of fairness and national interest
in productivity will continue to suffer.

Educational Testing and the Law

Federal judicial involvement with testing practices developed more slowly
in education than in employment. There is, however, a fundamental
similarity between the two: most of the constitutional and statutory pro-
tections afforded to test takers in either setting relate to members of groups
considered vulnerable to discriminatory practices based on color, race,
ethnic origin, gender, or handicapping condition. As a result, most con-

3 See Steelworkers Union v. Weber, 99 S. Ct. 2721 (1979).
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troversies over educational decisions based on test scores also involve
minority plaintiffs; they are being cast in the analytical framework pro-
vided by employment testing cases, often triggering standards like those
developed in the course of Title VII litigation. (For a detailed description
of the case law, see Hollander in Part|l.)

Rights and Remedies

Various legal remedies have been called on in challenging the use of
standardized tests in school settings, some of them based on constitutional
rights, others based on rights created by statute. The protections brought
into play by state action (for example, when a state or school district
mandates testing for the purpose of ability grouping or institutes a min-
imum competency testing program) are found primarily in the constitu-
tional guarantees of equal protection and due process of law. The equal
protection clause of the Fourteenth Amendment to the Constitution bars
the state from intentionally treating classes of citizens differently, unless
such action can be shown to be rationally related to a legitimate state
purpose. Moreover, in the case of certain classes of people—particularly,
those who, because of their race or ethnic identity, have been subject to
unequal operation of the laws in past generations—something more is
required: the state must show a ‘“compelling state interest’’ in such course
of action, a far more difficult level of proof.

The due process clause prohibits the state from depriving an individual
of liberty or property without due process of law. This protection from
arbitrary governance has been called on in challenging minimum com-
petency testing programs when passing the test is tied to receiving a high
school diploma. Courts have recognized a student’s property right in a
diploma, which right might be infringed, for example, by failing to make
the standards of competence known to students or failing to allow for a
sufficient phase-in period (Tractenberg 1979.)

A number of statutory protections are available to test takers in school
districts that receive federal financial aid, which is almost universally the
case among public school systems and frequently so among private in-
stitutions. Here it is the power of the purse (rather than the Constitution)
that enables federal policy to influence school practices. Although federal
funds on average make up only 8 or 10 percent of spending in support
of public education (in comparison with approximately 50 percent in
state funds and 40 percent in local funds), acceptance of federal funds
under an educational program brings with it an obligation to conform to
federal antidiscrimination policies in the conduct of education. The most
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important federal statutes in encouraging or shaping school testing prac-
tices include Title VI of the Civil Rights Act of 1964, the Elementary and
Secondary Education Act of 1965, Section 504 of the Rehabilitation Act
of 1973, and the Education for All Handicapped Children Act of 1975.

Since most of our discussion will focus on legal challenge to the use
of standardized tests in the schools, challenges that are usually brought
under the authority of federal law, it is important to emphasize at the
beginning that federal educational policy has not been characterized by
opposition to testing. Indeed, many funding programs encourage testing,
albeit indirectly, by requiring school districts to submit annual reports
indicating how participants in special programs benefited from the sup-
plementary services. One frequently used measure of program effective-
ness is the comparison of scores of tests given in the fall and spring. (See,
for example, the section on programs under Title | of the Elementary and
Secondary Education Act of 1965 in U.S. Department of Health, Edu-
cation, and Welfare 1978:107-133.)

In addition, the ‘“mainstreaming’’ statutes, the Rehabilitation Act of
1973 and the Education for All Handicapped Children Act (EHA) of 1975,
in effect encourage testing. They mandate that each handicapped child
shall be provided with an ‘““appropriate’” public education in the least
restrictive environment. Under the EHA regulations, each such child is
to be provided with an individualized education program based on an
assessment of the child’s learning problems and educational needs. Both
statutes assume that testing will be among the evaluation methods used
and provide rules for test use. Among the rules are the requirements that
assessment procedures, including testing, not be culturally discrimina-
tory; that they be expressed in the child’s native language or mode of
communication; and that tests be validated for the specific purpose used.
Federal policy may thus be said to extend to handicapped students the
right to accurate assessment so that they may be placed in appropriate
tracks, special classes, and suitable schools.

As is often the case with testing, policy makers are rather too optimistic
about what tests, in their present state of development, can accomplish
in the pedagogical attempt to overcome disadvantage or to neutralize the
effects of handicaps on school performance. As a result, the schools
are witnessing with increasing frequency the anomaly of federal courts
striking down uses of tests that were encouraged or required by federally
funded or state mandated educational programs.

'4 The report ofthe Panel on Testing of Handicapped People explores this subject in detail;
see Sherman and Robinson (1982).
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Testing Litigation

The 1954 Supreme Court decision in Brown v. Board of Education (347
U.S. 483) ruled that the maintenance of dual, segregated school systems
denied the equal protection of the law to black children. As a conse-
quence, dual educational systems were gradually abolished, though not
without a great deal of pressure from the federal government. Dismantling
the dual system did not automatically bring about racial integration in
the schools, however. Many formerly segregated school systems intro-
duced testing programs to track students into ability groups with the effect
of continuing patterns of racial segregation within school buildings. De-
spite the general reluctance of the courts to intervene in matters of school
policy, the federal courts have, since the late 1960s, repeatedly struck
down this use of apparently neutral mechanisms to recreate all black
classes in formerly segregated systems.'* The Fifth Circuit, for example,
which covers much of the South, prohibited all testing for purposes of
ability grouping until such time as meaningful integration of the schools
had been achieved (Rebell and Block 1980:5.64).

The use of tests for ability grouping has also come under legal attack
in school systems outside the South. The leading case is Larry P. v. Riles,®
which spanned much of the 1970s. The central complaint in Larry P.
concerned the use of IQ tests as a basis for determining whether black
pupils should be placed in special classes for the educable mentally
retarded (EMR classes). Plaintiffs charged that the tests in question were
racially and culturally biased against black pupils and did not reflect their
experience as a class, with the result that some of them were wrongfully
removed from the regular course of instruction and placed in dead-end,
nonacademic classes. The case initially concerned placement practices
in the San Francisco area, but ultimately affected the entire state of Cal-
ifornia.

One of the most interesting things about Larry P. was the court’s at-
tention to the analysis and precedents developed in Griggs and other
employment testing cases.'” Equally important, however, was the court’s

15 See, e.g., Singleton v. Jackson Municipal Separate School System, 419 F.2d 1211 (1969),
rev'd in part on other grounds, 396 U.S. 290 (1970); Moses v. Washington Parish School
Board, 330 F. Supp. 1340 (1971); Lemon v. Bossier Parish School Board, 444 F.2d 1400
(1971); United States v. Gadsen City School District, 508 F.2d 1017 (1978).

16 343 F. Supp. 1036 (1972), 502 F.2d 963 (1974); 495 F. Supp. 926 (1979), 48 LW 2298
(1979). See also, Diana v. State Board of Education, Civil Number C-70-37 RFP (1973);
Hobson v. Hansen, 269 F. Supp. 401 (1967).

17 Rebell and Block (1980:5.64-5.69) present a useful analysis of Larry P.
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recognition that the function of public education placed limits on the
applicability of those precedents. Larry P. was the first federal case to
require scientific validation of tests used for EMR placement (p. 989).
When the case began in 1972, black children and their parents sued for
an injunction against the use of the WISC, the Stanford-Binet, and other
intelligence tests used in the San Francisco Unified School District until
a full trial could be heard. The court enjoined the use of the tests, rea-
soning from precedents established in employment discrimination case
law that the use of standardized tests must be shown to be valid for the
purpose at hand (in this instance the identification of mild mental retar-
dation in black children) to avoid the inference of discrimination. Absent
such showing, the court said, the use of tests that have adverse impact
cannot be considered substantially related to a legitimate state purpose,
and thus constitutes a denial of the equal protection of the laws.

By the time the case was tried on the merits (beginning in October
1977), two statutes had been passed that added some definition to the
validation requirements: the Rehabilitation Act of 1973 and the Education
o All Handicapped Children Act of 1975. At trial, the case was argued
and the opinion reasoned very much in the mold of Title VII litigation.
The analytical formula for apportioning the burden of proof established
by Griggs was applied (see Wigdor in Partll). Plaintiffs presented statistical
evidence that black children were placed in EMR classes in numbers
much greater than their representation in the general student population.
The court accepted this evidence of unequal selection as establishing the
prima facie case, shifting the burden of proof to the school officials to
rebut the presumption of discrimination.

As in the earlier proceeding, the court followed the employment testing
guidelines requirement for an empirical showing of test validity; it found
reliance on the general reputation of a test insufficient in the face of
disproportionate impact. This holding is rather important, since schools
have, by and large, relied upon commercially produced tests and have
seldlom undertaken local validation studies. Most school officials prob-
ably have not, until recently, thought to question the adequacy of the
producer’s validation research for their situation.

The crucial—and puzzling—conceptual question concerned the nature
o the empirical showing: what, in the context of educational testing,
takes the place of the job-relatedness doctrine in employment testing
litigation? Larry P. did not provide clear guidance. The defendants at-
tempted to establish the predictive validity of the intelligence tests by
showing the correlation of those test scores with two criterion measures,
achievement test scores and grades. (See Chapter 5 for a discussion of
the merits of validating one sort of standardized test against another.) The
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court rejected this approach of translating the notion of predicting job
performance to the educational context:

If tests can predict that a person is going to be a poor employee, the employer
can legitimately deny that person a job, but if tests suggest that a young child is
probably going to be a poor student, the school cannot on that basis alone deny
the child the opportunity to improve and develop the academic skills necessary
to success in our society. (p. 969)

The limited academic instruction in the special education classes, which
emphasized social adjustment and economic usefulness, would make
this a self-fulfilling prophecy.

One weakness of the defendants’ (the schools) line of reasoning lies in
their failure to distinguish between the role of business in a generally
capitalist economy and the function of public education in a democratic
society, which the Supreme Court in Brown v. Board described as ‘‘the
very foundation of good citizenship”” (347 U.S. 483, 493). The doctrine
of job-relatedness includes the principle of business necessity, by which
the courts have recognized that an employer’s interest in productivity
outweighs any particular individual’s interest in getting a job (see Larry
P., p. 969). In education, there is no other interest competing with the
educational needs of each child (except, perhaps, the educational needs
of all children, which might, for example, justify the removal of an ob-
structive child from the classroom). Thus, while validation in the em-
ployment context has been understood by the courts to mean showing
the relationship of the test to the job (or test scores to job performance),
in Larry P. it is defined as showing the appropriateness of the test and
placement decision to the specific educational needs of the child. The
evidence of high correlations between intelligence test scores and school
performance did not, in the eyes of the trial judge, justify placing the
child in an environment in which the attempt at academic education
would, for all practical purposes, cease.'®

Had the defendants presented convincing evidence that there is in fact
more mild mental retardation among black students, they might have
rebutted the prima facie case, as indeed they could have by showing that
the tests in question had been validated for the specific use on the specific
population. But nothing in the evidence convinced the court that the tests
were not culturally biased against black students and, therefore, differ-
entially valid for black and white students. Since the meaning of the test

8 He taggested that construct validation might be a more appropriate strategy than pre-
dictive or content validation'(fn. 84).
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scores was unknown for black children, the placement decisions were
of necessity ‘‘irrational,” and could not produce an ‘‘appropriate’” edu-
cation for them. In Larry P., the school officials did not argue strenuously
against the allegation of cultural bias; indeed, the court remarked that
the cultural bias of the tests was hardly disputed in the litigation (p. 959).
The opinion of the court is largely devoted to the question of what legal
consequences flow from a finding of racial bias in the tests.'®

A second major case involving the use of intelligence tests for place-
ment of black pupils in special classes for the educable mentally retarded
centered directly on the question of test bias. Contrary to the finding in
the California case, in 1980 the trial court in Parents in Action on Special
Education v. Hannon (Civil Number 74 C 3586) found the Wechsler tests
and the Stanford-Binet substantially free of cultural bias. After examining
the test item by item, the judge decided, on a common-sense basis, that
only nine questions were troublesome on that account. Since the test
scores were interpreted by masters-level school psychologists, a good
number of whom were black, and since test scores were only one of the
criteria for the placement decision, the court found it unlikely that those
few items would result in misplacement of black children in the Chicago
school system. The judge held that the tests, used in this manner, did
not discriminate against black children in the Chicago public schools
(p. 115).

Judicial interpretation of the obligations of school officials with regard
to testing practices is still largely uncharted. It seems likely that the as-
sessment of handicapped students will continue to be subject to close
judicial scrutiny, given the special statutory protections afforded such
students, but the standards for compliance with the law are not yet clear.
At the very least, school officials are on notice that they must address
questions of validation and impact. The unthinking or naive use of in-
telligence tests or other assessment devices to place children of linguistic
or racial minority status in special education programs will not be de-
fensible in court.

It is not clear that the federal courts will take on the same level of
involvement in general school testing policies or move to extend the
validation requirements of Larry P. to the use of standardized tests in
making decisions about nonhandicapped students. Rebell and Block
(1980:5.70) suggest that the use of inte