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Some Emerging Trends in
Psychlolgical Measurement:
A Fifty-Year Perspective
Anne Anastasi
Fordham University

Developments in psychological measurement over a
50-year period reveal a growing awareness of the
modifiability of human behavior, as exemplified in
cross-cultural comparisons, as well as in intergenera-
tional changes within a single culture. Implications for
testing are examined with special reference to the need
for considering the context in which test takers devel-
oped and the contexts in which they are expected to
function. Norms are viewed as the test performance of
a population at a particular time and place. This orien-
tation affects the interpretation of test scores. At a
more basic level, cohort studies reveal systematic pop-
ulation changes. Cognitive scores may rise or decline,
depending on concomitant societal changes. Progres-
sive changes in attitudes, self-concepts, and other af-
fective traits may in turn influence cognitive develop-
ment. Affective variables may thus serve as

intervening variables in the complex chain of events
from genes to aptitudes. The traits identified by factor
analysis are being increasingly recognized as descrip-
tive categories for summarizing behavioral consisten-
cies, rather than as underlying, fixed, causal entities.
For testing purposes, this orientation provides flexibil-
ity in developing and choosing tests that fit the needed
level, from highly specific behavioral units, through
group factors of intermediate breadth, to such broad
factors as scholastic aptitude. From a theoretical view-
point, the question of factor formation becomes mean-
ingful, insofar as the very traits into which intelligence
becomes organized reflect the influence of individuals’
learning histories and the experiential contexts in
which they were reared.

As I considered developments in psychological
measurement from the 1930s to the 1980s, I iden-
tified a few major trends that impressed me as es-
pecially significant. For the purposes of this dis-
cussion, I have grouped them under three broad
headings: (1) the contextual framework of testing,
(2) norms and the longitudinal measurement of
populations, and (3) the nature and formation of
psychological traits. In each area, topics are ap-
proached from two viewpoints. One pertains to the
applications of psychological measurement, inso-
far as there are implications for the construction
and use of psychological tests and the interpretation
of test scores. The other pertains to psychological
theory and basic research, insofar as the results
advance our understanding of the intrinsic char-
acteristics and the etiology of the behavior assessed
by tests.

The 50-year span surveyed in this paper includes
its share of controversies, conflicting conclusions,
and false starts. When viewed from a long-range
perspective, however, these efforts have noticeably
helped to mold the subsequent shape of the field,
and their positive contributions are becoming in-
tegrated into the mainstream of current psycholog-
ical measurement.

The Contextual Framework of Testing
Cross-Cultural Testing

From the earliest days of psychological testing,
investigators began to use the available tests to
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compare different cultural groups. The conclusions
drawn from their findings were intrinsically am-
biguous, because cultural differentiation and bio-
logical differentiation (or race formation) tend to
be closely intertwined; both result chiefly from the
isolation of human populations through geograph-
ical separation, customs, traditions, or any other
conditions that reduce both interbreeding and cul-
tural contact (~r~~stasi9 195 8 a, chap. 16). Although
from the outset a few investigators recognized the
difficulties of separating biological from cultural
factors in accounting for the obtained group dif-
ferences in test performance, the interpretations
often reflected the investigator’s theoretical ori-

entation and the social climate of the period. Thus
the early comparative studies, dating from the turn
of the century through the 1930s and 1940s, iden-
tified the tested groups as races on the basis of their
visible physical characteristics, and they assumed
a biological basis for the performance differences.
Later studies tended more and more to identify the
groups in cultural terms and to look for explana-
tions of group differences in the characteristic ex-

periential history of their members.
Partly because of the available testing instru-

ments and partly because of prevalent theories of
racial differences, the earliest studies were con-
cerned with sensory and perceptual differences.
Among the first studies were those conducted at

the St. Louis ~I&reg;rld’s Fair in 1904 (F. G. Bruner,
1908; Woodworth, 1910; see also, Anastasi, 1958a,
chap. 17). It was soon demonstrated, however, that
the remarkable feats of certain aboriginal popula-
tions in the use of visual, auditory, or olfactory
information to identify objects, interpret footprints,
or find one’s way resulted not from superior sen-
sory equipment, but from learned responses to slight
cues.

With the advent of intelligence tests, there was
an influx of studies reporting mean differences in
global test scores or IQs among many groups class-
ified by race, nationality, geographical location, or
other biological or cultural categories (Anastasi,
1958a, chap. 17; Garth, 1931; Klineberg, 1935;
Main, 1940). Among the earliest studies, one often
finds lists of national and racial groups rank-or-

dered by mean scores on such global measures.

With the development of separate tests for different
aptitudes, it soon became apparent that the relative
position of individual groups varied with the par-
ticular aptitude tested. A later and more significant
methodological development was the joint inves-
tigation of group differences in test performance
and in the culturally-based experiential or learning
history of group members.

Cross-cultural investigators have been focusing
increasingly on culture-specific experiences asso-
ciated with typical differences in cognitive behav-
ior (Cole & Bruner, 1971; Cole & Scribner, 1974;
Rebelsky & Daniel, 1976; see also Anastasi, 1983a).
A well-established finding is the difference among
cultures in the extent to which behavior is linked

to specific contexts. Some cultures provide rela-
tively few opportunities for identifying common
features across disparate experiences. Hence they
do not encourage the generalization of learned cog-
nitive skills. These differences are reflected in the

development of abstract thinking and in the nature
and breadth of the concepts that are formed.

There is evidence that formal schooling may play
an important part in encouraging abstraction and
concept formation. Research on preliterate cultures
indicates that those members who have been ex-

posed to a substantial amount of ‘6~lestern-style’9
schooling are more likely to respond in terms of
broad concepts and are less context-bound than
their traditionally reared age peers (Cole, Gay, Glick,
& Sharp, 19719 Cole & Scribner, 1974; Greenfield,
1966; Scribner, 1974; Sharp, Cole, & Lave, 1979).
It should be noted that school learning typically
occurs at specially designated times and places, a
condition that serves to isolate the leaner from the

specific contexts of everyday life (J. S. Bruner,
1966; Scribner & Cole, 1973). In preliterate cul-
tures, much of the traditional learning occurs through
the child’s performing real-life functions and par-
ticipating in adult activities in their appropriate
contexts. In the school setting, by contrast, func-
tions and problems from many, disparate, real-life
contexts are considered in a neutral setting, dis-
sociated from their natural contexts. Knowledge is
thus presented from a less restricted viewpoint and
is evaluated in terms of universally applicable cri-
teria.
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The development of broadly generalizable con-
cepts and logical analysis is further facilitated by
certain technological advances, notably phonetic
writing systems and numerical counting systems.
Special attention has been given to the effects of
a written language, in contrast to oral communi-
cation, as a means of codifying and transmitting
the accumulated knowledge of a culture (Olson,
1976, 1977; Scribner & Cole, 19~1). However, the
mere availability of verbal and numerical symbol
systems within a culture is likely to have little effect
on the development of broad cognitive skills if

these symbol systems are restricted to specific real-
life contexts, such as letter writing or account keep-
(lanes, 1983; Reed & Lave, 1979; Scribner
& Cole, 1978, 1981). It is the inclusion of these

technologies in the relatively context-free setting
of formal schooling that has a significant impact
on the development of abstract thinking.

Culture-Free Tests

Although concern with cross-cultural testing has
been greatly stimulated by recent social and polit-
ical developments, the problem was recognized at
least as early as 1910. Some of the earliest cross-
cultural tests were designed for testing the large
waves of immigrants coming to the United States
at the turn of the century (Knox, 1914; see also,
Anastasi, 1954a, chap. 10). &reg;ther early tests orig-
inated in basic research on the comparative abilities
of relatively isolated cultural groups. Often, these
groups had had little or no contact with Western

civilization, within whose framework most psy-
chological tests had been developed.

Typically, cross-cultural tests were designed to
rule out one or more parameters along which cul-
tures vary. Chief among such parameters are lan-

guage, literacy (ability to read in any language),
relative emphasis on the value of speed, and cul-
ture-specific test content. Early efforts to eliminate
these restricted features led to the design
of the classic &dquo;culture-free&dquo; tests (Anastasi, 1954a,
chap. 10; 1982, pp. 286-297). Examples include
the Leiter International Performance Scale, Cat-
tell’s Culture-Free Intelligence Test, Raven’s Pro-

gressive Matrices, and G&reg;&reg;denc~u~h’s s Draw-a-h4an
Test.

These early attempts to develop culture-free tests
soon proved to be a false start, on both theoretical
and empirical grounds. No test can be truly culture-
free, because human behavior is not culture-free.
Each culture requires and reinforces its own char-
acteristic pattern of aptitudes. In practice, the so-
called culture-free tests failed to come up to ex-

pectations (Anastasi, 1982, chap. 10). They were
usually more heavily loaded with spatial and per-
ceptual than with verbal and numerical aptitudes,
and they did not prove as valid as the traditional
intelligence tests in predicting educational and oc-
cupational criteria. Moreover, culturally diverse
groups often performed no better on the culture-
free tests than on other intelligence tests. Eventu-
ally, the term &dquo;culture-free&dquo; was dropped from
test names, as well as from the general psycho-
metric lexicon. Cattell’s test, for example, is now
titled 6 6 Cult~°~ Fair Intelligence Test.&dquo; Some of
the original test authors repudiated their earlier claims
(e.g., Goodenough & Harris, 1950). Later revi-
sions and uses of the original culture-free tests have
been directed more and more toward other testing
purposes. For example, the Goodenough-Harris
Drawing Test (the current form of the Draw-a-h4an
Test) is oriented largely toward clinical applica-
tions.

Test Bias

In pluralistic societies such as the United States,
the practical problems of cross-cultural testing have
been associated chiefly vaith cultural minorities within
the national culture. In this connection, the appli-
cability of available tests to so-called culturally
disadvantaged groups has often been questioned.
It should be noted, however, that cultural disad-
vantage is a relative concept; objectively, there is
only cultural difference. Each culture or subculture
fosters and encourages the development of behav-
ior that is adapted to its needs and values. When
individuals must adjust to and compete within a
cultural milieu other than that in which they were
reared, cultural difference is likely to become cul-
tural disadvantage.
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It is in this context that the question of test bias
has arisen (see Anastasi, 1982, pp. 183-191; 1985a,
pp. 109-111). Essentially, test bias refers to group
differences in test performance that are not re-
flected in corresponding differences in the behavior
domain that the test is designed to assess. More
specifically, test fairness (or absence of cultural
bias) means that the test is equally valid for all

groups with which it will be used and that it does

not underpredict or overpredict the criterion per-
formance of any group. In terms of the familiar

regression model, these two goals refer to the

avoidance of slope bias (validity differences) and
intercept bias (underprediction or overprediction)
of the regression lines, respectively (see Anastasi,
1982, pp. 182-191; 1985a, pp. 109-111; Cleary,
1968; Petersen & Novick, 1976). Test constructors
have been giving special attention to ensuring that
their tests meet these conditions. And there is a

growing body of research with both educational
and occupational criteria demonstrating that these
conditions are satisfactorily met by most current
ability tests - 1

This approach differs from the earlier attempts
to design culture-free or culture-fair tests. In the
effort to include in such tests only functions com-
mon to many cultures, the test constructor was

likely to choose content that had little relevance to
any criterion domain to be assessed. A more ef-
fective solution is to choose criterion-relevant con-
tent to begin with and then investigate possible
group differences in the regression of test scores
on criterion measures.

Testing in Context

The testing of cultural minorities is only one
aspect of a broader issue. Psychological measure-
ment, like all psychology, needs to be fitted within

a framework of cultural diversity. In order to for-
mulate generalizations about human behavior, it is
necessary to gather data and test hypotheses across
different cultures (Azuma, 1984; Irving, Perl,
Trickett, & Watts, 1984; Russell, 1984). For prac-
tical purposes, the most effective tests are likely
to be those developed for clearly defined purposes
and for use within specified contexts. Although
these contexts will vary in breadth, none is likely
to encompass the entire human species. The im-
portant point is to identify the locus and range of
cultural (or other experiential) context for which
any given test is appropriate. In choosing tests for
a particular purpose and in interpreting test scores,
the test user needs to be cognizant of the relevant
cultural contexts.

We live in a pluralistic society, not only within
large, heterogeneous nations such as the United
States, but also within the broader, world-wide so-
ciety. Since midcentury, there has been an increas-
ing need for testing persons with highly dissimilar
cultural backgrounds. This is illustrated by the use
of tests for the maximum utilization of human re-

sources in newly developing nations. The rapidly
expanding educational facilities in these countries
require testing for admission purposes as well as
for individual counseling. With increasing indus-
trialization, there is a mounting demand for tests
to assist in the job selection and placement of per-
sonnel, particularly in mechanical, clerical, and
professional areas.

All tests measure what the individual is able to

do at the time. The interpretation of test scores,
however, may involve either a backward or a for-
ward reference. If we wish to understand why par-
ticular individuals perform as they do on a test, we
need to look back into each individual’s experien-
tial background. If, on the other hand, we want to
assess individuals’ readiness to move into a course
of study, a particular job, a career, a country to
which they plan to immigrate, or an industrialized
culture in a developing nation, we must ascertain
whether they have acquired the prerequisite cog-
nitive skills and knowledge for such a move. Tests
used for these purposes should be based on the

requirements of the new context into which indi-
viduals wish to advance and in which they will be

1In fact, in those studies finding a significant intercept bias, the
criterion performance of minority groups is usually overpre-
dicted, thereby favoring minority members in selection deci-
sions based on the same cutoff score for all applicants (for
theoretical rationale and empirical findings, see Anastasi, 1982,
pp. 187-189; 1985a, pp. 109-111; Linn & Werts, 1971).
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expected to function. In this sense, the tests have
a forward, or predictive, reference.
From the standpoint of basic research, cross-

cultural testing may be employed in investigating
the contribution of one’s reactional biography or
learning history to the formation of psychological
traits, the emergence of particular aptitudes, or the
nature of human intelligence. Such research calls
for indigenous tests, designed to assess socially
significant behavioral constructs within each cul-
ture. In technologically advanced Western cul-

tures, the constructs thus identified are illustrated

by scholastic aptitude, verbal ability, and quanti-
tative reasoning. Merely transplanting these con-
structs in studies of other cultures would fail to
reveal important cognitive skills and knowledge
fostered by different cultures.
To identify environmental demands in different

contexts, there is need for indigenous task analyses
and taxonomies of human performance (Fleish-
man, 1975; Fleishman & Quaintance, 1984;
McCormick, Jeanneret, & Meacham, 1972,; Pearl-
man, 1980). Such research is required not only for
cross-cultural investigations, but also for the study
of specialized behavioral contexts within a highly
developed and complex national culture. For ex-
ample, with the increasing interest in life-span de-
velopmental psychology and the expansion of adult
testing, there is a growing need for taxonomies of
occupational behavior and other adult activities. An
early effort to develop tests through task analyses
of the everyday activities of older persons illus-
trated the differences in cognitive demands at dif-
ferent life stages (Demming & Pressey, 1957).

In summary, the systematic analysis of environ-
mental demands should strengthen the basis for test
construction. This approach would also encourage
the development and use of tests for clearly spec-
ified purposes and within appropriate contexts, both
within and across cultures.

Norms and the Longitudinal
Measurement of Populations

Test norms should be regarded as a record of
the performance of a specified population at a given
time and place. This orientation goes beyond the

periodic reevaluation and updating of norms. The
more inclusive issue concerns population changes
over time and their relation to societal changes. It
is not only the test constructor but also the test user
who must be alert to the conditions that affect norms.
When interpreting the test scores of any given group
or individual, the test user should take into account
the specific influences that may have acted upon
the normative population.

Suppose that an investigator finds that current
engineering school applicants perform much better
than the norms on a particular test. The investigator
would undoubtedly consider the hypothesis that a
more stringent self-selection (for a variety of pos-
sible reasons) may have made the current applicant
sample superior in the tested abilities. It is equally
likely, however, that a lower level of self-selection
may have characterized the normative sample be-
cause of special societal pressures operating over
a short atypical period. The point of this example
is simply that test norms represent empirical data
obtained at a particular time and place; they are
subject to the same influences as is the test per-
formance of any group. Despite the growing re-
alization by test users that norms are not fixed and
absolute, there is still a tendency to treat such norms
as relatively immune to the conditions that affect
the behavior of ordinary humans.

Societal and the
interpretation of Test Scores

Revised editions and shifting IQs. Population
changes in test performance may affect the inter-
pretation of test scores in various ways. One of the
best known examples is provided by the use of
revised editions of intelligence tests. In both the
restandardization of the Stanford-Binet (1937 vs.
1972)z and the revision of the Wechsler Intelligence
Scale for Children (1949 vs. 1974), the later nor-
mative sample performed substantially better than

2The intervening 1960 revision of the Stanford-Binet, which
introduced marked changes in item selection and placement,
followed a norming procedure that related test performance to
the 1937 standardization sample.
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the earlier sample. As a result, the same children
would receive lower if tested with the revised
edition than they would on the earlier edition, sim-
ply because their performance was evaluated against
higher norms. The higher educational level of the
parents of children in the later normative sample
was one of the conditions cited for the rise in tested

intelligence.
In adult testing, the influence of a rising edu-

cational level is reflected directly in the perfor-
mance of the persons included in the normative

samples for different editions. The implications for
test interpretation were illustrated in a study with
the Wechsler Adult Intelligence Scale (Wechsler,
1981). A sample of 72 persons between the ages
of 35 and 44 who had taken both the 1955 and the

1981 editions obtained mean IQs of 111.3 on the
earlier edition and 103.8 on the later edition. This

7.5-point difference suggests that the earlier norms
were lower than those established more recently.
Aging and intellectual decline. Another poten-

tial misinterpretation of norms is illustrated by the
use of adult age norms as a data base in the study
of aging. Normative samples are chosen so that the
persons at each age level are representative of the
current population of that age. Hence, any other
variables that differentiate among the age groups
will be confounded with age, and their effects will
be incorrectly attributed to aging (Anastasi, 1956a;
1958a, pp. 240-243; 1982, pp. 333-339).

In the Wechsler Adult Intelligence Scale, for
example, the older members of the normative sam-
ple had completed fewer years of schooling, on the
average, than had the younger members; accord-

ingly, they scored lower on the test than did the
younger members. As a result, intelligence ap-
peared to decline steadily from the age of 30 on
(Doppelt & Wallace, 1955). This score decline was
widely accepted as an aging phenomenon and it is
still so regarded by some professional practitioners.
The findings corroborated a similar decline re-

ported in early cross-sectional studies of aging, in
which standardized tests were administered to adults
of different ages at the same time period (Jones &
Conrad, 1933; Miles & Miles, 1932; Wechsler,
1944). Later longitudinal studies, in which adults
were retested after periods of 5 to 40 years, usually

showed the opposite trend; the mean scores tended
to improve with age, although the experiential his-
tory of individuals during the intervening years in-
fluenced the results (see Anastasi, 1982, pp. 335-
336).

Neither cross-sectional nor longitudinal studies
alone can provide a conclusive interpretation of
observed age changes. On the one hand, age dif-
ferences in educational level and other cultural ad-
vances may produce a spurious age decrement in
test performance in cross-sectional studies. On the
other hand, as individuals grow older, they are
themselves exposed to cultural changes, such as
expanding means of communication and transpor-
tation, that may improve their performance on in-
telligence tests. More recently, Schaie and his as-
sociates (Schaie, 1965; Schaie & Labouvie-Vief,
1974) have been following a composite cross-se-
quential design, which includes traditional cross-
sectional and longitudinal study of individuals in
combination with time-lag comparisons. The latter
require the testing of same-age cohorts at different
time periods. For instance, 20-year-olds tested in
1940 are compared with 20-year-olds tested in 1970.
In general, these intercohort or intergenerational
differences, which are associated with broad so-
cietal changes, account for much of the ability de-
crement formerly attributed to aging.

Population Changes is
Test Performance

The investigation of population changes over time
may be characterized as the longitudinal study of
populations (Anastasi, 1958a, pp. 209-211; 1962;
1982, pp. 339-341). The traditional application of
the longitudinal method in psychology involves the
repeated testing of the same individuals over time.
In the longitudinal study of populations, on the
other hand, the same population is sampled at dif-
ferent time periods. The comparison is between
cohorts of persons bom at different times but tested
at the same ages.’ Various procedures have been

3A special application of this general method can be recognized
in the time-lag comparisons incorporated by Schaie (1965) in
his previously cited cross-sequential design.
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employed in these comparative studies. One pro-
cedure is to administer the identical test after a

lapse of time, as was done in surveys of 11-year-
old Scottish children in 1932 and 1947 (Scottish
Council, 1949). Another procedure is to give two
tests to a representative sample of persons in order
to establish a correspondence between the two sets
of scores and thereby &dquo;translate&dquo; performance from
one test to the other. This was done in a comparison
of the performance of soldiers in the I1. S . Army
in World Wars I and II, ~vh&reg; had been examined
with the Army Alpha and the Army General Clas-
sification Test, respectively (Tuddenham, 1948).
A third, and technically sounder, approach is based
on the establishment of an absolute, sample-free
score scale through the use of anchor items, as is
done with the College Board tests (Angoff, 1971;
Donlon, 1984). The application of item response
theory (IRT) techniques represents a further re-
finement of this approach.

Rising scores. Several large-scale American and
British investigations conducted during the first five
decades of the twentieth century revealed a rising
intellectual level of the general population as mea-
sured by intelligence tests (see Anastasi, 1958a,
pp. 2&reg;9-211). These findings contradicted the in-
tellectual decline predicted by several psycholo-
gists, geneticists, and demographers (e.g., Brad-
ford, 1925 ; Burt, 1946; Cattell, 1937; Dawson,
1932). The anticipated decline was based on the
widely reported negative correlation between in-
telligence and family size.

The discrepancy between the predicted decline
and the actual rise in performance may be explained
by at least two sets of conditions. First, research
on the relation between intelligence and family size
is beset with methodological pitfalls, especially with
regard to sampling problems and statistical artifacts
(Anastasi, 1954b, 1956b). Among the many un-
controlled and confounding variables are mortality
rate, frequency of unmarried persons and childless
couples, age of parents, and number of incomplete
families in which the eventual number of offspring
is still undetermined at the time of the investiga-
tion. Each of these variables is itself related to

intellectual, educational, and socioeconomic lev-
els. It is also noteworthy that, in most studies, them

intelligence of children was correlated with the size
of their sibship. A few studies in which parental
intelligence was correlated with the number of off-
spring failed to find the usual negative correlation
(see Anastasi, 1956b, pp. 194-195).
A second set of explanatory conditions is pro-

vided by the societal changes that paralleled the
rising intelligence test scores, such as increasing
literacy, higher educational levels, and expanded
communication media. It appears that these cultural
advances accounted in large part for the observed
improvement in tested intelligence.4 It is theoret-
ically possible, of course, that adverse selective
breeding caused a genuine intellectual decline that
was masked and counterbalanced by the favorable
societal changes. The predicted intellectual de-

cline, however, is highly questionable, because of
the methodological shortcomings of the studies that
led to this prediction.
scores. Whether the intelligence test

scores of a given population rise, decline, or remain
stable over time depends on many conditions. The
time period covered, with its concomitant cultural
changes, is clearly a prime factor. The age of the
persons examined also makes a difference. For in-

stance a rising educational level of the population
will directly affect the test performance of adults,
but it will only indirectly influence children’s per-
fornance, since the children in successive cohorts
will have had the same amount of education when

tested. Another important consideration, especially
when examining a selected subpopulation, is any

change in the degree of selection occurring at dif-
ferent time periods. For example, if a larger pro-
portion of the American population attended high
school in 1960 than in 1910, as was actually the
case, then the 1910 high school students represent
a more highly selected sample of the general pop-
ulations of their own time than do the 1960 high
school students.

4Prior test-taking experience proved to be of minor importance
in accounting for the observed improvement (Scottish Council,
1953, pp. 121-124; see also Anastasi, 1956b, p. 199).
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The number and complexity of conditions that
may account for a rise or decline in the tested

intelligence of a population are clearly illustrated
by an analysis of the highly publicized score de-
cline on the College Board’s Scholastic Aptitude
Test (SAT). Between 1963 and 1977, the mean
SAT Verbal score fell from 478 to 429, and the
mean SAT Mathematical score fell from 502 to

470. In an effort to understand this steady 14-year
score decline, a specially appointed panel com-
missioned 38 studies by experts in various areas
and considered an impressive array of causal hy-
potheses (Wirtz, 1977).
A major conclusion reached by the panel was

that the causal pattern differed from the first to the
second half of the 14-year period. During the first
seven years, the score decline resulted predomi-
nantly from a compositional change in the group
taking the SAT. Because of the continuing increase
in the number of high school graduates going to
college over this period, the sampling became pro-
gressively less selected in the cognitive skills mea-
sured by the test. During the second seven years,
however, the college-going population had become
stabilized, and sampling selection accounted for a
much smaller portion of the score decline. For this
period, the explanation had to be sought in con-
ditions in the home, the school, and society at

large. The panel observed that the available data
did not permit a determination of the relative con-
tribution of different cultural changes to the score
decline. Among the many factors cited as probably
significant, however, were a diminished emphasis
on academic standards, grade inflation and auto-
matic promotions, reduced homework assignment,
increased school absenteeism, diminished attention
to mastery of skills and knowledge, excessive tel-
evision viewing, and the many added distractions
in students’ lives arising from the social upheavals
of the period. It should be added that the score

decline, while most thoroughly investigated with
reference to the SAT, was not limited to this in-
strument. Not only did it occur in other college
admission tests, but there is also evidence of a

corresponding decline in test performance at the
high school and elementary school levels, during
the same period.

Population Changes in
Affective Variables

Most longitudinal cohort studies have been con-
cerned with cognitive variables, especially as as-
sessed by standardized intelligence tests. A few

promising beginnings have been made, however,
in studying population changes in affective char-
acteristics. In this connection, affect is used in a
broad sense, to cover all noncognitive character-
istics, including feelings, moods, emotions, atti-

tudes, interests, and motives.
An early exploratory study. A pioneer cohort

study was conducted with the Pressey X-0 Test
(Pressey & Jones, 1955). The methodology and
findings can be illustrated by considering a part of
the study, in which participants were instructed to
cross out all the things they considered wrong in
a list of 125 items; most of the items referred to
such borderline activities as smoking, drinking,
spitting, and giggling. The test was administered
in 1953 to college students and to general adult
groups between the ages of 20 and 60 years. The
same test had been given to comparable groups of
college students in 1923, 1933, and 1943. The data
thus permitted cross-sectional age comparisons
within the 1953 sample and longitudinal cohort
comparisons of college students tested over four
decades.

The cross-sectional analysis revealed a clear ten-
dency for the number of things considered wrong
to increase with age in the general adult sample.
Even at the youngest age level, moreover, these
adults considered more things wrong than did the
college students tested in the same year, a finding
that suggests also an educational difference. The

longitudinal population study of college students,
on the other hand, showed strong cohort differ-
ences, with a sharp decrease in number of things
considered wrong over the four decades. Of special
interest is the comparison of adults tested in 1953
with students who were in college when these adults
were in their twenties. For example, the 1953 50-
year-olds marked about the same number of items
as did the college seniors of 1923. Thus, it did not
appear that persons tended to become more con-
servative and judgmental in their attitudes as they
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grew older. Rather, the older persons tended to
retain the attitudes characteristic of the cultural pe-
riod in which they reached maturity. In fact the
results suggested a slight movement in the direction
of cultural change. Note that the adult scores were
approximately equal to those of college students
of their generation. In relation to a cohort with
comparable education, the adult group would prob-
ably have scored lower.

Sex differences and cultural change. The study
of sex differences in psychological characteristics
is a particularly promising area for investigating
the long-term effects of societal changes on behavior5
(Anastasi, 19~1). Stimulated by the feminist move-
ment, research on sex differences assumed re-

newed vigor in the 1960s and began to advance in
some new directions. Cohort studies of sex differ-

ences over critical periods of societal change should
contribute to an understanding of the etiology of
the observed behavioral differences. When data are
limited to a relatively uniform and stable societal
context, the results are likely to remain at a de-
scriptive level. We can tell only how the behavior
of females and that of males compare under the

existing conditions. For obvious ethical and prac-
tical reasons, research on humans cannot expose

participants to drastic and long-lasting variations
in living conditions. In contrast, societal changes
are likely to provide differences in experiential var-
iables that are more extreme, of longer duration,
and more pervasive in their influence on psycho-
logical development than could be achieved by ex-
perimental manipulation.

Cohort studies spanning one or more decades,
during which significant social changes were under
way, represent a valuable natural experiment-or
at least a quasi-experiment. Even a simple com-
parison of findings obtained in the last quarter of
the twentieth century with the published findings
of earlier studies should contribute to an under-

standing of the origins of psychological sex dif-
ferences, although systematic cohort studies with
comparable samples and well-designed instruments
would obviously yield more definitive answers. A
beginning has been made in such cohort studies of
sex differences in affective variables. The proce-
dures vary, and the results are limited though
suggestive. Examples include investigations of

children’s preferences for different play activities
(Rosenberg & Sutton-Smith, 1960), achievement
drive and so-called fear of success (Spence, 1974),
and self-concepts and sex role conceptualizations
(Urberg, 1979; Urberg & Labouvie-Vief, 1976).

Implications for cognitive development.
Affective changes may in turn lead to cognitive
changes. There is a growing body of data sug-
gesting not only that transient affective states in-
fluence current performance, but also that more
enduring personality traits influence the develop-
ment of abilities (see Anastasi, 1982, pp 352-354;
1985b). Researchers investigating sex differences
have been especially active in collecting evidence
of the relationships between affective and cognitive
variables. For instance, several studies show sig-
nificant correlations between such affective vari-
ables as masculinity-femininity indices, sex role
identification, and sex role conceptualizations, on
the one hand, and the test performance of males
and females in problem-solving (Milton, 1957), 9
spatial aptitudes (Nash, 1979), and verbal and
quantitative abilities (Dwyer, 1974; Entwisle &

Baker, 1983; Fitzpatrick, 1978; Nash, 1979), on
the other hand. In several of these studies, the
relation between the attitudinal and cognitive var-
iables was found not only when male and female
groups were compared, but also within each sex.

It follows from such findings that, as sex role
conceptualizations and expectations alter in re-

sponse to societal events, sex differences in the

development of certain aptitudes may also change.
Cohort studies of cognitive functions, spanning
critical periods of societal development, should re-
veal such changes in the relative performance of
the sexes (Anastasi, 1981).

Methodological implications for the heredity-en-
vironment problem. The observed relations be-

tween affective and cognitive traits may also pro-

5Although most of the research specifically designed to analyze
the effects of societal changes on affective and cognitive var-
iables has been concerned with sex differences, surveys of avail-
able data on other subgroups have identified overall performance
changes that parallel relevant societal changes (e.g., Jones,
1984).
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vide a promising lead for investigating the
contribution of hereditary and environmental con-
ditions to individual differences. Insofar as atti-

tudinal and motivational variables are shown to
have a lasting influence on the development of abil-
ities, they may represent an intermediate link in
the chain of events from basic genetic and phys-
iological factors to eventual individual differences
in cognitive functioning.
Even before individual differences in aptitudes

could be empirically assessed, the source of these
differences in the individual’s heredity and past
environment was vigorously debated-and the de-
bate continues. Some 25 years ago, I suggested
that investigators may have been asking the wrong
questions about heredity and environment and that
a more fruitful approach might be to ask the ques-
tion &dquo;How?&dquo; (Anastasi, 1958b). Rather than ask-
ing which differences are hereditary and which ac-
quired, or how much of the variance is attributable
to heredity and how much to environment, it would
be better to investigate the modus operandi of he-
reditary and environmental influences in the de-
velopment of individual differences. That genes
could directly determine individual differences in,
for example, verbal or mathematical aptitudes seems
unlikely in the light of current knowledge about
the development of human behavior. What is needed
is more information about the many intervening
steps in the etiological chain of events from genes
to behavior. The role of motivation may represent
one such step.

Although several investigators have acknowl-
edged the contribution of motivation to intellectual
development, its mediating role was most explicitly
recognized by Hayes (1962), who wrote, &dquo;Intel-

ligence is acquired by learning, and inherited mo-
tivational makeup influences the kind and amount
of learning which occurs. The hereditary basis of
intelligence consists of drives, rather than abilities
as such&dquo; (p. 302). Hayes went on to discuss ex-
perience-producing drives and cited evidence for
genetically controlled motivational differences be-
tween strains from several species, whether natu-
rally occurring or produced by selective breeding.
A major methodological implication of the re-

formulated heredity-environment question is that

attention is now focused on specific causal influ-
ences rather than on the broad, heterogeneous, and
global domains of heredity and environment in-
vestigated in the traditional analysis of variance
approach. It is more meaningful and more produc-
tive to use analysis of variance to assess the pro-
portional contribution of more clearly defined var-
iables within either domain (see also Lewontin,
1974; Mackenzie, 1984, especially pp. 1230-1232).

Nature and ~’&reg;~ ~t~o~ of ~~ych&reg;l~~l~~l ~~°~~~~

Identification and

of Factors

Current statistical techniques of factor analysis
grew out of early investigations of the nature and
composition of human intelligence. The first trait
theory based on a statistical analysis of test scores
was the two-factor theory proposed by the British
psychologist, Charles Spearman (1904, 1914, 1927).
In his original formulation, Spearman maintained
that all intellectual activities share a single common
factor, which he called the general factor, g. In

addition, the theory postulated numerous specific
&reg;r factor, each strictly specific to a single test.
Although the theory posits two types of factors, it
is only the one g factor that accounts for correla-
tion. In the terminology of current trait theories,
therefore, it could be more precisely designated a
single-factor bust the original label has sur-
vived.

Early in the development of his methodology,
Spearman (1927) recognized that his two-factor
theory needed to be qualified. When the tests are
very similar, some correlation may be found over
and above that attributable to g. Hence, there may
be another type of factor, not so broad as g nor so
strictly specific as the factors. Such an intense-
diate factor, common to a group of intellectual

activities but not to all, was designated a group
factor. In his early writing, Spearman recognized
the possible presence of very narrow and negligibly
small group factors. This led to the practice of
pooling tests before computing the correlations used
in testing the two-factor theory. Following later
investigations by colleagues and students, Spear-
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man began to include broader group factors that
corresponded to arithmetic, mechanical, and lin-
guistic abilities, among others. Nevertheless, the
major portion of common variance was still as-

signed to the g factor.
During the same period, trait research in the

United States was focusing on multiple-trait the-
ories. The publication of Crossroads in the Mind
offi4an by Truman L. Kelley (1928) paved the way
for a number of studies in quest of particular group
factors. The principal factors identified by Kelley
in samples of schoolchildren were described as

Verbal, Number, Memory, Spatial, and Speed fac-
tors. One of the leading exponents of multiple-
factor theory was Thurstone. On the basis of ex-
tensive research, Thurstone proposed a small num-
ber of group factors, which he designated ’ ’ primary
mental abilities.&dquo; Those most frequently corrobo-
rated in both his work and that of independent
investigators include Verbal Comprehension, Word
Fluency, Number, Space, Associative Memory,
Perceptual Speed, and General Reasoning (Ek-
strom, French, Harman, & Mermen, 1976; Thur-
stone, 1938; Thurstone & Thurstone, 1941). The
next few decades saw a rapid proliferation of fac-
tors, in which several of Thurstone’s factors were
fractionated into narrower group factors. Such was
the case, for example, when intensive investiga-
tions were conducted within areas originally iden-
tified as verbal, perceptual, memory, and reason-
ing. 

-

One way of coping with the rapidly expanding
number of factors is exemplified by Guilford’s
structure-of-intellect model (Guilford, 1967; Guil-
ford & Hoepfner, 1971). Th~ three dimensions of
this model correspond to operations, content, and
products; any test can be classified along all three
dimensions (or facets). The model provides a total
of 120 cells, in each of which at least one factor
is expected, and some cells may contain more than
one. The number of anticipated factors in this model
is admittedly large, but Guilford argued that human
nature is exceedingly complex and a few factors
could not describe it adequately.

Another schema for classifying factors employs
a hierarchical model, resembling an inverted tree
(Burt, 1949; Humphreys, 1962; Vemon, 1961). At

the top is a general factor; at the next level are

broad group factors, similar to some of Thurstone9 s

primary mental abilities; these major group factors
subdivide into narrower group factors at one or

more levels; the specific factors are at the bottom
level. The hierarchical model permits the integra-
tion of Spearman’s g with multiple-factor patterns.
With regard to factor-analytic methodology, this
reconciliation was made possible by the develop-
ment of rotation techniques yielding oblique axes, 9
which represent correlated factors. The intercom
relations among such factors can themselves be

factor analyzed, thereby identifying second-order
factors. With enough variables in the initial battery,
still higher-order factors can be computed. Thur-
stone (1948) was among the first to point out that
Spearman’s g could emerge as a higher-order factor
among correlated first-order factors. More re-

cently, other factor analysts have been adopting
hierarchical models, utilizing correlated factors and
proceeding through several levels of higher-order
factors (Cattell, 1963; Guilford, 1981; Hakstian &
Cattell, 1978; Horn, 1968).

That no one level necessarily yields the basic or
primary factors can be demonstrated through a
method developed by Schmid and Leiman (1957)
for transforming oblique factors of several orders
into a single order of orthogonal factors defined by
the original variables. It can thereby be shown that
the difference between a first-order and a higher-
order factor lies in the number of variables that

define it; the higher-order factors are essentially
broader factors. The investigator may choose that
level of the hierarchy that is most appropriate for
his or her purpose. This view of factors is gaining
increasing recognition (Carroll Horn, 1981; Coan,
1964; Humphreys, 1962).
A word of caution should be added regarding

the general factor found in a particular battery. This
factor has often been loosely described as Spear-
man’s g. Actually, it represents a general factor
common only to the tests in that battery. To con-
clude from such an analysis that a given test is

heavily loaded with Spearman’s g may therefore
. be misleading. It would be more meaningful to say

that the general factor in that battery is heavily
loaded with whatever that test measures, which can
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be specified by examining the content of the test
(e.g., verbal, mechanical). In fact, the best de-

scription of the general factor identified in a par-
ticular battery can be formulated by scrutinizing
all the tests that have substantial loadings in that
general factor. Thus, the unknown, hypothesized
general factor would be explained in terms of the
better known and closer-to-reality test scores from
which it was derived. This is the procedure that is
customarily followed in identifying other common
factors.

for Test
and Use

From the standpoint of test construction, the hi-
erarchical model combines a comprehensive the-
oretical framework with practical flexibility. The
test constructor or test user may select that level

of the hierarchy that is most suitable for a particular
testing purpose. This solution corresponds to what
is actually done in practice. Three levels of this
hierarchy can be illustrated with types of tests in
current use. At the most narrowly defined level are
found some of the behavioral assessment tech-

niques designed for use in programs of behavior
modification and behavior therapy (see Anastasi,
1982, pp. 483-488 for summary and references).
At about the same level of specificity are most so-
called criterion-referenced tests / especially those
developed for use in individualized, self-paced in-
structional systems. In such educational programs,
testing is closely integrated with instruction. It is

introduced before, during, and after completion of
each instructional unit in order to check on pre-
requisite skills, diagnose learning difficulties, and
prescribe subsequent leaning procedures (see An-
astasi, 1982, pp. 94-101).

Multiple aptitude batteries focus on a much more
broadly defined level of the trait hierarchy. Ex-
amples include the Primary Mental Abilities tests
(PMA), which were a direct outgrowth of Thur-
stone’s early factor-analytic research (Thurstone &
Thurstone, 1946-1965), the Differential Aptitude
Tests (DAT-Bennett, Seashore, & Wesman, 1947-
1984), the General Aptitude Test Battery (GATB)
prepared by the United States Employment Service
(USES, 1946-1977), and several classification bat-
teries developed by the military services.
The development and use of multiple aptitude

batteries reached a peak in the 1950s, when it was
widely believed that a few broad group factors could
account for most of the variance of intellectual

functioning. Hence, a profile of scores on tests
measuring these factors should serve best in such
classification problems as educational and voca-
tional counseling and the assignment of personnel
to occupational specialties that would maximally
utilize each individual’s pattern of cognitive skills
and knowledge. Such applications presuppose high
differential validity for the separate tests in the

battery, in order to assess performance in different
criterion situations. In this regard, however, the
results proved disappointing. In the DAT, for ex-
ample, it was soon found that the Verbal Reasoning
test (VR) yielded high correlations with perfor-
mance in most academic courses, regardless of
content. It was chiefly because of such results that
a composite score, representing the sum of scores
on the Verbal Reasoning and Numerical Aptitude
tests (VR + NA), was introduced as an index of
scholastic aptitude.
A similar development is illustrated by ongoing

research with the GATB. Reanalyses of data ob-
tained for some 12,000 jobs listed in the D dictionary
of Occupational Titles (U.S. Department of Labor,
1977) suggested that a large cognitive factor ac-
counted for much of the variance of the battery and
yielded high validity coefficients for most jobs.
Additional measures of perceptual and psycho-
motor abilities improved predictive validity for some
jobs, increasingly so for the less complex jobs (U.S.
Department of Labor, 1983).

At the broadest level of the trait hierarchy are
found the traditional intelligence tests. On the basis

6Because of the technical usage of the term criterion in psy-
chometrics, criterion-referenced testing is something of a mis-
nomer. In these tests, the interpretive frame of reference is a
content domain rather than a population of persons. Hence, they
can be more appropriately designated content-referenced. Other
terms, such as domain-referenced and objective-referenced, have
also been proposed, but criterion-referenced has survived as the
most popular term.
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of content, these tests closely resemble the com-
binations of tests that in the previously cited ex-
amples proved to be good predictors of both aca-
demic and occupational criteria. There is

considerable accumulation of evidence showing that
the particular cluster of cognitive skills and knowl-
edge sampled by traditional intelligence tests plays
a significant part in much of what goes on in mod-
em, technologically advanced societies. Yet, the
unqualified term intelligence is too broad to char-
acterize such tests. There are many kinds of human

intelligence: different cultural or experiential con-
texts foster and reinforce different sets of abilities,
which constitute intelligence within those contexts.
Current &dquo;intelligence&dquo; tests can be more precisely
described as measures of academic intelligence or
scholastic aptitude. They measure a kind of intel-
ligent behavior that is both developed by formal
schooling and prerequisite for progress within the
academic system. Thus, in the interpretation of
intelligence test scores, the concept of a segment
of intelligence, albeit a broadly applicable and widely
demanded segment, is replacing that of a general,
universal human intelligence.

The oaf
Situational Specificity

The concept of situational specificity has been
the focus of controversy in more than one area of

psychological measurement. Some confusion has
also arisen because the term has been used in some-
what different senses in different contexts. In cog-
nitive test research, it designates essentially spec-
ificity and diversity of situational demand, as

illustrated by job requirements. In personality re-
search on affective variables, it refers primarily to
specificity and diversity of individual behavior in
different situations.

With regard to the cognitive implications, it should
be noted that tests are rarely, if ever used under
conditions identical with those under which validity
data were gathered. Hence, some degree of gen-
eralizability is inevitably required for practical test
use. When standardized aptitude tests were first

correlated with performance in presumably similar
jobs in industrial validation studies, however, the

validity coefficients were found to vary widely
(Ghiselli, 1959, 1966). Such findings led to wide-
spread pessimism regarding the generalizability of
test validity across different situations. Until the
mid-1970s, &dquo;situational specificity&dquo; of psycholog-
ical requirements was generally regarded as a se-
rious limitation in the usefulness of standardized
tests in personnel selection.
More recently, research with newly developed

statistical techniques has demonstrated that much
of the variance among the validity coefficients re-
ported for industrial samples may be a statistical
artifact resulting from small sample size, criterion
unreliability, and restriction of range in employee
samples (Schmidt & Hunter, 1977). The subse-
quent accumulation of empirical evidence suggests
that the validity of cognitive tests can be general-
ized far more widely across occupations than had
heretofore been recognized (Ghiselli, 1973; Pearl-
man, Schmidt, & Hunter, 1980; Schmidt, Hunter,
Pearlman, & Shane, 1979).

In the assessment of personality traits, on the
other hand, situational specificity plays a more sig-
nificant part (Anastasi, 1983b; ~lischel9 1968, 1977;
Mischel & Peake, 1982). For example, a person
may be quite sociable at the office, but shy and
reserved at social gatherings. An extensive body
of empirical evidence has been assembled showing
that individuals exhibit considerable situational

specificity in several n&reg;r~ir~tcllccti~e dimensions, 9
such as aggression, social conformity, depen-
dency, and rigidity (see Anastasi, 1983b; Mischel,
1968; Peterson, 1968). Part of the explanation for
the higher cross-situational consistency of cogni-
tive than of affective functions may be found in

the greater uniformity and standardization of the
individual’s reactional biography in the cognitive
domain. Schooling is a major influence in the stan-
dardization of cognitive experience. The formal
school curriculum, for example, fosters the devel-
opment of broadly applicable cognitive skills in the
verbal and numerical areas.verbal and numerical areas. Personality develop-
ment, in contrast, occurs under far less uniform
conditions. Moreover, in the personality domain,
the same response may elicit social consequences
that are positively reinforcing in one type of situ-
ation and negatively reinforcing in another. The
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individual may thus learn to respond in quite dif-
ferent ways in different contexts.
The long-standing controversy between situa-

tional specificity and personality traits has been

largely resolved (see Anastasi, 1983b). In the af-
fective domain, traits may vary widely in breadth,
as they do in the cognitive domain. Furthermore,
some affective traits may need to be defined partly
within situational boundaries. A well-known ex-

ample is provided by test anxiety. Although this
particular, situationally limited trait arose out of
the concerns of psychometricians, personality the-
orists may likewise explore the usefulness of in-
corporating situational features in trait definitions.

Trait Formation

Factor analysis is no longer regarded as a means
of searching for the basic, fixed, universal units of
behavior. Rather, it is recognized as a method for
organizing empirical data into useful categories
through an analysis of behavioral uniformities. Like
the test scores and other observational data from

which they are derived, factors are descriptive, not
explanatory. They do not represent underlying causal
entities.

When the traits identified through factor analysis
are viewed in this light, one can inquire into the
causes of trait formation: what conditions lead to

the development of particular behavioral consist-
encies or trait structures? As herein employed, the
term trait structure should not be confused with

performance profile, which shows the individual’s
relative standing in different traits-for example,
whether a person is more advanced in verbal or in

quantitative aptitude. Rather, trait structure refers
to the organization of behavior into the very traits
in terms of which the individual’s performance is
described. What brings about the correlational pat-
terrb that leads to the identification of a verbal trait

and a quantitative trait in the first place? Several
mechanisms have been proposed to account for trait
formation (see Anastasi, 1983a, for references).
One type of explanation focuses on the contiguity
or co-occurrence of learning experiences; another
is based on transfer of training, or the extent of
generalizability of what is learned.

In the exploration of trait formation, some prom-
ising leads are provided by comparative studies of
trait structures in populations with different ex-
periential histories (Anastasi, 1970,1983a). Let me
cite one example from research on age differences.
Factor-analytic investigations on elementary and
high school populations, by both cross-sectional
and longitudinal procedures, first led to the for-
mulation of the differentiation hypothesis (Burt,
1954; Garrett, 1946). According to this hypothesis,
intelligence is relatively undifferentiated in early
childhood and becomes increasingly specialized
throughout childhood and adolescence, with the
emergence of distinct group factors in verbal, nu-
merical, and spatial areas. Early exponents of the
differentiation hypothesis, though recognizing the
possible contributions of experiential variables, at-
tributed age differentiation largely to maturation.
However, fuller examination of the research, in-

cluding some of the inconsistent findings of the
earlier studies, suggests that the reported changes
in factor pattern may be more closely associated
with education than with age (Anastasi, 1948, 1970,
1983a; Khan, 1970, 1972).

In connection with such findings, one can spec-
ulate about the role that the structure of formal

schooling may itself play in trait formation. As

individuals advance through school, they encounter
an academic curriculum that becomes increasingly
differentiated into traditional subject-matter areas.
Thus, instruction in verbal and numerical areas be-
comes gradually separated into different class pe-
riods and eventually is even given by different
teachers. Similar separations occur with regard to
instructional areas involving predominantly per-
ceptual or spatial abilities, as in art, mechanical

work, or other &dquo;practical&dquo; courses. This differ-

entiation of academic experience is accompanied
by an increasing prominence of narrower group
factors. Moreover, there is evidence that different

types of educational curricula, such as academic
and technical, are associated with the development
of qualitatively different group factors (Dockrell,
1965; Filella, 1960).

Suggestive evidence of the contribution of ex-
periential history to trait formation has likewise
been found in studies of groups representing dif-
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ferent occupational, socioeconomic, and cultural
contexts. There have also been a few attempts to

investigate factor formation experimentally, either
with animals or through short-term changes in hu-
mans. Essentially, what is needed is an open, dy-
namic orientation toward factor-analytic method-
ology, trait concepts, and the nature and composition
of intelligence. Once we recognize that research
findings in these areas are descriptive of human
behavior at given times and places, we can proceed
to devise ways of exploring the sources of the be-
havioral findings.

Postscript

In preparing this paper, I chose to discuss a few
major developments in psychological measure-

ment, observed over a 50-year span. Each of these
developments was selected as intrinsically note-
worthy, as were their specific aspects and mani-
festations. I did not undertake to present a unitary
theme. As I look over the result, however, a com-
mon theme does emerge. It can be succinctly de-
scribed as a growing recognition of the need to
consider the environmental context of behavior in

all psychological measurement.
This common theme, or general orientation, sug-

gests certain directions for future research. It points
toward the construction of tests with increasing
reference to the contexts in which they will be used.
And it calls for task analyses of behavior in a di-
versity of settings, as illustrated by occupational
activities and other areas of significant adult be-
havior. These task analyses can be conducted within
dissimilar cultures and across different life stages.
The culturally significant behaviors thereby iden-
tified can then be measured and factor analyzed,
as has been done in the traditional factor-analytic
research with predominantly academic tasks and
with student populations in ~lestern-type schools.
The same theme is exemplified by seeking in-

formation about the experiential background and
learning history of individual test takers, as well
as of the normative samples on which tests are
standardized. Such information should contribute

to the effective interpretation of test scores for a
myriad of purposes, ranging from the selection and

placement of job applicants and the admission of
candidates to educational programs, to individual

counseling, the assessment of learning disabilities, 9
and the identification of mentally retarded and in-
tellectually talented children. It should also en-

hance our understanding of what makes people per-
form as they do and how their behaviors become
organized into empirically identifiable trait cate-

gories.
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