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Abstract This article reviews four interrelated approaches to reducing an inequitable gap in
cognitive and educational test scores between individuals of a dominant culture and individ-
uals of other cultures or subcultures. These approaches include (a) use of broader measures, (b)
performance- and project-based assessments, (c) direct measurement of knowledge and skills
relevant to environmental adaptation, and (d) dynamic assessment. It is concluded that when
appropriate assessment is done that recognizes students’ diverse cultural and social back-
grounds, equity can increase, predictive validity of cognitive and educational tests can
increase, and at the same time, racial/ethnic/culture differences can decrease.

Keywords Intelligence . Adaptation . Analytical intelligence . Creative intelligence . Practical
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Intelligence is often defined as the ability to adapt to the environment (see Sternberg and
Kaufman 2011). Suppose you enter a room to take a test that you know will measure your
adaptive abilities. It already has been explained to you that the test will be performance-based.
Perhaps you think of the performance tests on the Wechsler Adult Intelligence Scales (WAIS)
or Wechsler Intelligence Scales for Children (WISC) so you are not particularly worried. You
have been through this before.

Once you enter the room, you are handed a Remington 700 SPS Tactical AAC-SD, Bolt
Action, .308Winchester, 20″ inch barrel, 4 + 1 rounds. You are told that, once you go outdoors
into the nearby terrain, you will have 3 h to shoot as much game as you can. The examiner
cracks a smile and says you are lucky, because not many years ago, the only equipment you
would have been given was a bow-and-arrow. He wishes you good luck, opens the back door
to the vast exterior, and says “Go.” You are on your own.

For people who live “off the grid,” so to speak, this (imagined) hunting test might be an
appropriate assessment of intelligence as adaptation to the environment, as might be a test of
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gathering skills or of skills in using natural herbal medications to combat illnesses (see
Laboratory of Comparative Human Cognition 1982; Serpell 2000; Sternberg 2004, 2007).
There are people who live off the grid in the USA, although not so many. But worldwide, there
are many, sometimes in remote or extremely rural areas, and sometimes in war or deprivation
zones where foraging for food is an everyday challenge, not just for oneself, but also for family
members. For individuals growing up in some of these off-the-grid environments—present
and past—sitting down in a classroom and taking a paper-and-pencil intelligence test might
seem as strange and unnatural as the hunting test possibly might to you.

In speaking of “cognitive and educational testing” this article refers to tests traditionally
referred to as “intelligence tests,” but also to tests that are in many samples moderately to
highly correlated with such tests, such as the SAT (Frey and Detterman 2004), ACT (Koenig
et al. 2008), and various educational achievement tests that emphasize material taught directly
in Western schooling. Indeed, Sternberg has argued that tests such as IQ tests, SATs, and
ACTs, and achievement tests can be viewed on a continuum in terms of their requirements for
knowledge taught in Western schooling, as almost all of the tests require such knowledge in
varying degrees (Sternberg 1998).

This essay will review the work of various investigators, but will focus on my colleagues’
and my work as an example of a research program that addresses broad issues of context-
sensitive cognitive testing. A full review of relevant literature would go way beyond the scope
of a journal review article. Many other sources are cited in this article that provide additional
references as well.

One could ask whether it is possible “that ability [can] be assessed independently of the
particular national or eco-cultural context in which…success will be manifested.” This was the
noble goal of tests of abstract reasoning, such as the Raven Progressive Matrices (Raven et al.
2003) or what was called the “Cattell Culture Fair Intelligence Tests” (Cattell et al. 1973). For
many years, most if not almost all psychologists believed such tests to be truly culture-fair, or
as Cattell originally thought, culture-free (Cattell 1949). But the Flynn effect (Flynn 1987)
shows the greatest IQ gains in tests once thought to be culture-fair or even culture-free—those
of fluid abilities—suggesting that even scores on tests that seem on the surface to be free of
influences of Western schooling in fact are highly dependent on such schooling. There are no
culture-fair or culture-free tests (Sternberg 1990). Psychologists only thought there were such
tests because they did not fully recognize their own cultural presuppositions, much as people
typically do not recognize the accent in their own voice when they speak, although they can
recognize other people’s accents. Their own voice sounds unaccented, just as one’s own
culture can just seem like “the way things are.”

Some researchers (Serpell 2017) have spent at least a portion of their careers trying to
design cognitive and educational tests that are appropriate for the environments of individuals
who grow up in other than traditional Western environments (see Sternberg and Grigorenko
2004a) and for whom Western tests measure skills other than those for which their environ-
ments have socialized them (Sternberg and Suben 1986). One of the first to recognize the at
least partial cultural relativity of many cognitive skills was John Berry (see, e.g., Berry 1974;
Berry and Irvine 1986; Berry et al. 1992). Moreover, Serpell (2017) has shown how cognitive
testing in rural Africa can reveal far greater levels of abilities in children if the testing takes into
account their indigenous skills. Saxe (1991, 2012) has shown that children in Papua New
Guinea and elsewhere have sophisticated mathematical understandings that would not be
tapped by conventional tests. Nuñes et al. (1993) have demonstrated that Brazilian street
children have complex knowledge of how to do mathematics on the street, but that knowledge
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transfers poorly or not at all to performance on standardized tests (see also Ceci and Roazzi
1994). Jean Lave (1988) has showed how housewives who could do complex computations in
the context of supermarket shopping could not do analogous problems in the context of a
school classroom. Barbara Rogoff (1991, 2003) and Patricia Greenfield and her colleagues
(Greenfield et al. 1997) have shown how Mayan children learn complex skills relevant to their
environments that would leave middle-class Western children far beyond. Mary Gauvain
(Gauvain 2013; Gauvain and Munroe 2012, 2013) further has demonstrated how sociocultural
contexts can have an effect on a wide variety of educational performances.

Rogoff et al. (2017), Cole (2017), and others such as Lave (1988) and Greenfield et al.
(1997) have emphasized the importance of cultural practice for understanding cognition in its
cultural context. In particular, they take a strengths-based approach and emphasize how
individuals are socialized to work together. Rogoff et al., for example, have studied how
sophisticated collaborations are embedded in the way indigenous peoples in the Americas
solve problems, and in general, perform tasks. These skills are purposely socialized so that
individuals in a community learn how to collaborate with each other; they also learn from other
communities to expand the ways in which they get things done. In other words, through
communities of practice, they can accomplish tasks that urbanized Westerners would never
learn to do (such as complex forms of weaving), and if they did learn, probably could never
achieve a high level of skill because of their individualistic way of approaching the tasks.

The contribution this article is to go beyond these studies and other excellent work by
placing some of what psychology and education understand about context sensitivity into a
single theoretical framework, that of the theory of successful intelligence (Sternberg 1985c,
1993, 2004; Sternberg and Grigorenko 2004b; Sternberg and Hedlund 2002). My colleagues
and I further attempted to show how this theory can help understand cognitive and educational
performances in a wide variety of cultural and subcultural contexts.

The theory is based on the notion that intelligence is not merely what intelligence tests
measure. Rather, what is called “successful intelligence” is the ability to choose and sometimes
re-choose a life course that is prosocial, personally meaningful, and self-fulfilling, and that
enables one to capitalize on one’s strengths and to compensate for or correct one’s weaknesses,
in order to adapt to, shape, and select environments. According to this theory, therefore, typical
societal measures of success are useful in the same way that average heights or average
incomes are. Such averages may reflect many people, some people, or no people at all. (If, for
example, among four people, two are extremely poor and two are extremely rich, their mean
income may be an “average,” but actually reflects none of their individual incomes.) Societally
defined measures of success may be important to some people, but they are unlikely to be
important to all people, nor should they be. Otherwise, in stagnant societies, no one would
exhibit the creativity to move the societies away from their own stagnancy.

The theory of successful intelligence suggests that schools not only should teach students
what societally valued outcomes are but also should aid students in developing their own set of
valued outcomes, which may overlap with the societal ones but also may contain many unique
elements. The schools should teach not only what outcomes the students’ own societies value
but also the outcomes other societies value. Only in this way can students learn that measures
of success are not universal—that they need to be adapted to the society, to groups within the
society, and to the specific individuals within those groups.

The underlying components for successful intelligence are creative, analytical, practical,
and wisdom-based skills, as discussed further below. At the base of the theory of successful
intelligence is a set of information-processing components that can be used in solving
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problems of different types, including creative, analytical, practical, and wisdom-based prob-
lems (Sternberg 1985a).

There are three kinds of components—metacomponents, performance components, and
knowledge-acquisition components. Consider each in turn.

Metacomponents, or executive processes, are used to (a) recognize the existence of a
problem, (b) define the problem, (c) mentally represent information about the problem, (d)
formulate a strategy to solve the problem, (e) monitor problem solving while it is ongoing, and
(f) evaluate problem solving after it is done. An example of metacomponents at work would be
writing a psychology paper, where one has to figure out that there is a problem to address,
define exactly what the problem is, organize (mentally represent) information about that
problem, and so forth.

Performance components execute the instructions of the metacomponents. There are many
of these, but among the more important ones are (a) inferring the relations between concepts,
(b) mapping higher order relations between simple relations, (c) applying relations that have
been inferred, and (d) justifying one solution among those given as the best, if not ideal
solution (Sternberg 1983). An example of the use of performance components would be the
analogy Washington: 1: Lincoln: (13, 14, 15, 16), where inference would be used to figure out
the relation between “Washington” and “1”; mapping would be used to see the higher order
relation between “Washington” and “1,” on the one hand, and between “Lincoln” and an
answer option, on the other; application would be used to apply from “Lincoln” the relation
that was inferred between “Washington” and “1”; and justification would be used to choose the
best option (16), even if it is not an ideal option. In this case, the problem is about the ordinal
number of Lincoln’s presidency, not, for example, about the U.S. coin or currency value on
which Lincoln appears.

Knowledge-acquisition components are used to figure out how to solve problems, for
example, (a) selective encoding, or deciding what information in a problem is relevant;
(b) selective comparison, or deciding what information stored in long-term memory is
relevant to problem solution; and (c) selective combination, or deciding how to combine
elements that have been selectively encoded and compared to reach a solution. An
example would be “Black and blue socks in a drawer are mixed in a ratio of 4:5. How
many socks does one have to take out of the drawer to be assured of having a pair of the
same color? In this case, one uses selective encoding to recognize that what is relevant to
solution is the fact that there are just two colors of socks in the drawer (and not the fact
that they are mixed in a ratio of 4:5 or that they happen to be black and blue). One uses
selective comparison to figure out what happens when one lays socks of two different
colors on a bed or drawer or wherever. And one uses selective combination to figure out
that, regardless of ratio or color, the first sock must be black or blue, the second must be
black or blue—and if the same color as the first one, there is a match—and the third must
provide a match because it will match either the blue or black sock(s) already extracted
from the drawer.

In a previous article (Sternberg 2004), I describe four models by which this theory might be
applied. Consider each in turn.

In model I, the nature of intelligence is the same across cultures, as are the tests used to
measure intelligence. Model I is the theoretical position of psychologists such as Jensen
(1998). This position holds that the nature of intelligence is the same across various cultures
and that this nature can be assessed identically (using appropriate translations of text, where
necessary) without regard to culture.
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Model II represents a difference in the nature of intelligence but no difference in how
intelligence manifests itself or in the instruments used to measure it. The measures used to
assess intelligence are the same across cultures, but the outcomes obtained from using those
measures are structurally different as a function of the culture being investigated. This
approach is close to that taken by Nisbett (2004). Nisbett found that the same tests given in
different cultures suggested that, across cultures, people think about problems in different
ways. Thus, Nisbett uses essentially the same tests to elicit different ways of thinking across
cultural groups Although intellectual functioning differs across cultural contexts, the same
measures can be used to assess that functioning.

In model III, the dimensions or aspects of intelligence are the same, but the manifestations
of intelligence and the instruments used to measure intelligence are not. In this model,
measurement processes for a given attribute must be emic, that is, derived from the context
of the culture being studied rather than from outside it. This is not to say that the same
instruments cannot be used across cultures; but when they are, the psychological meanings to
be assigned to the scores will differ from one culture to another. This is the position taken in
this article and in my earlier work (e.g., Sternberg 1990).

In model IV, both the instruments and the ensuing dimensions or aspects of intelligence are
different as a function of the culture under investigation. This position embraces the radical
cultural-relativist position (Berry 1974) that intelligence can be understood and measured only
as an indigenous construct within a given cultural context. It also embraces the position of
Sarason and Doris (1979), who view intelligence largely as a cultural invention. In other
words, nothing about intelligence is necessarily common across cultures.

Model III, the model adopted in this article, implies that the actions that constitute
intelligence can vary widely over cultures. There are few common threads between, say, a
child growing up in Scarsdale, NY, and one growing up in rural villages near Kisumu, Kenya,
or even the black ghettoes in Harlem, not so many miles from Scarsdale. Tasks measuring
intelligence would need to be rather different, simply because the adaptive requirements of the
various cultures or subcultures are so different. But the processes of intelligence are the same:
in all cases, individuals need the metacomponents, performance components, and knowledge
acquisition components underlying the intelligent behavior, which are the same. Thus, when I
describe cognitive tasks in this article, my argument is not that each task is relevant in each
culture or subculture. Rather, the components underlying creative, analytical, practical, and
wisdom-based skills are the same, but how they are manifested and how they should be
measured are likely to differ.

The work described here in this article seeks to be relevant not just to individuals who grow
up in off-the-grid environments but also to children and adults who grow up in inner city
environments, rural environments, or other culturally diverse environments where traditional
Western cognitive testing either is not familiar or not important—that is, motivating—to them.
Moreover, expanded testing of the kind described in this article can be useful as well to
individuals who grow up in conventional Western middle-class environments because it may
elicit skills beyond the knowledge-based and abstract analytical skills that conventional
standardized tests measure. For some middle-class children, their strengths are in knowledge
and skills other than those conventionally tested (see also Gardner 2011).

Individuals who are members of groups that historically have not performed well on
cognitive and educational tests sometimes do poorly not only because of reduced relevance
of the tests to their background, but also because of stereotype threat (e.g., Steele 1997; Steele
and Aronson 1995). Such individuals may expect members of their group to perform poorly on
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standardized tests, such that the expectation becomes a self-fulfilling prophecy. Following
Steele and his colleagues, one might reduce stereotype threat by minimizing the importance of
stereotype threat by trying to make it non-salient in the testing situation (e.g., “This is not a
high-stakes test of your abilities”) or by ensuring, to the extent possible, that membership in
stereotyped groups is not primed in the testing situation.

The larger problem, however, is not with the testing situation, but rather with the stereo-
types societies perpetrate and even encourage. For example, one of the strongest stereotype
threats is age (Hess et al. 2003). Unlike some stereotype threats, this is one everyone will face
in his or her life, at some time or another. Societies are not likely to remove these stereotype
threats, nor are they always aware of them. The best solution may be to teach students about
them directly and to show how they can damage performance. This procedure, unfortunately,
will not “solve” the problem, and risks make the stereotype threat more salient than it was
before. The advantage of teaching about stereotype threat, however, is that at least people will
be aware of the situation, and perhaps those evaluating test results will also take into account
potential effects of stereotype threats of various kinds.

This article describes four interrelated approaches that can be used in order better to meet
the needs of individuals who may have important adaptive cognitive skills that are bypassed.
The approaches are (a) broader cognitive measures, (b) performance- and project-based
assessments, (c) direct measurement of knowledge and skills relevant to environmental
adaptation, and (d) dynamic testing. These four interrelated techniques all can help elucidate
knowledge and skills that might not be uncovered in standard cognitive testing, and that are
relevant for intelligence as adaptation to the environment.

Broader Conceptualizations of Cognitive Skills

Typical measures of cognitive and educational skills, ranging from conventional achievement
tests in high school to tests such as the SAT and ACT, assess primarily memory, knowledge,
and analytical-reasoning skills (Sternberg 1997a, b, 2003, 2010). These tests do not attempt to
assess broader cognitive skills, perhaps because such skills are harder to measure or perhaps
because of historical precedent. Perhaps, then, it is time to consider new and broader
approaches to assessment.

There have been many attempts to measure broader cognitive skills than those
assessed by conventional tests of academic skills. Different bases have been used to
try to broaden assessments. Indirectly, at least, many of these approaches hark back to
the work of Lesser et al. (1965). These researchers discovered that members of different
socially defined groups showed different patterns of scores on mental-ability tests. The
study was ground-breaking because it suggested at least one reason that different groups
may show different average scores on tests of intelligence. The groups may have
different patterns of developed cognitive skills, with the content of tests balanced toward
cognitive skills that favor some groups over others.

Another body of work that is relevant is that of John Ogbu (2003, 2008), who found that
individuals from minority groups whose ancestors were forcibly repatriated from their home
countries (e.g., African-Americans) tend to adapt less well in many ways than do majority-
group members or minority-group members who chose their destination. The descendants of
those who were repatriated bear psychological scars that others do not have to bear, and their
adaptation suffers accordingly.
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Cronbach (1957), in his presidential address to the American Psychological Association, made
a plea to unite the two disciplines of scientific psychology (experimental and psychometric).
Cronbach pointed out that both experimental and differential (psychometric) approaches in
psychology have a lot to contribute to our understanding of human beings, but oddly, at least in
1957, the approaches rarely had been integrated or used in some kind of synergistic way.

Cronbach’s plea has been addressed in a number of ways (see, e.g., Gardner 2011; Hunt
2011; Mackintosh 2011; Sternberg 1985b, 1988a, b; Sternberg and Kaufman 2011), including
the ways described below. In the work to be cited, researchers use a variety of approaches,
including the differential and experimental, but also the explicitly cultural, which seeks to
understand differences in adaptive requirements across cultures. For example, in contemporary
US culture, technological skills and skills in data retrieval using technological and other means
are very important for success in schooling and thereafter. But in other cultures, hunting skills,
fishing skills, gathering skills, artisanship, and other kinds of skills may be far more important,
as they were in earlier times and still are today.

Although the work described here has been motivated by the theory of successful intelli-
gence, other motivating theories have been used as well. For example, some broader assess-
ments derive from the theory of multiple intelligences (Gardner 2011). This theory posits
linguistic, logical-mathematical, naturalist, musical, spatial, interpersonal, intrapersonal, and
bodily kinesthetic intelligences. Each intelligence is alleged to be independent. As an example,
Krechevsky (1998) developed preschool assessments based on the theory that are
performance-based and that engage the various intelligences. However, some of the assess-
ments that have been formulated have been somewhat ill-defined and, moreover, it is debatable
how well the theory has stood up empirically (Visser et al. 2006; but see also Schaler 2006).
Whether the theory is correct or not in its present form, the skills it posits are useful in life and
extend beyond the content of traditional tests of intelligence and cognitive skills. The theory
needs further empirical validation, which will depend on the formation of construct-valid
assessments that can be used for such purposes.

As mentioned, many of our tests derive from the theory of successful intelligence
(Sternberg 1984, 1985a, 1997a, b, 2003, 2010). The basic idea of this theory is that intelligence
comprises a related set of constructs—creative skills to generate new and useful ideas,
analytical skills to evaluate the quality of these (and other) ideas, practical skills to implement
the ideas and to persuade others of their usefulness, and wisdom-based skills to turn the ideas
toward the attainment of a common good. Some of the earlier tests of the theory were based on
a largely multiple-choice triarchic abilities test (Sternberg 1993), but more recent assessments
have used performance- and project-based tests (e.g., Sternberg 2010). Some of these assess-
ments are described later in this article.

Other assessments have branched out into personality and related constructs (Arteche et al.
2009; DeYoung 2011) or into emotional intelligence (Mayer et al. 2011). Goleman (1995), for
example, has suggested that emotional intelligence has five components: self-awareness, self-
regulation, motivation, empathy, and social skills. This definition is perhaps overly broad:
certainly people, such as creative scientists or engineers, can be highly motivated but not high
in emotional intelligence. Mayer and Salovey (1993) have suggested a model that seems better
to capture the construct: accurately perceiving emotions in oneself and others, using emotions
to facilitate thinking, understanding emotional meanings, and managing emotions. They have
devised a test of emotional intelligence, the MSCEIT (Mayer Salovey Caruso Emotional
Intelligence Test), which appears to have good predictive value to a wide range of behavior
(Mayer et al. 2004; Mayer et al. 2003).
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Why might groups from certain cultural or other environments fare better on broader tests
than they do on narrower ones? There are at least two reasons, deriving from (a) explicit
theories of intelligence and (b) implicit (folk) theories of intelligence.

Explicit theories of intelligence deal, or at least are supposed to deal with the challenges
people face in adapting to their environments. Youth who grow up in challenging environ-
ments must, by necessity, develop creative and practical skills (Sternberg 1988b). For example,
Abrams and Terry (2014) found that incarcerated young adult men, when released back into
their former environments, need uniquely adapted creative and practical skills in order to
survive back on the streets. The experience of these men is not typical of individuals in various
challenging environments, but rather shows how one group—and a fairly large group, as many
people in the USA are incarcerated and then released—tries to adapt to the changing
circumstances of their environments. As mentioned above, creative and practical skills are
relevant almost everywhere, but how they are manifested differs. In particular, rather than
experiencing their late teens and early twenties as times of exploration and gradual attainment
of independence, these individuals need to focus on economic and physical survival—
especially avoiding dangers and diversion, taking calculated risks to maximize their chances
of survival, and running and hiding. They have to hide not only from members of gangs other
than their own, they need often to hide from the police and even, sometimes, from members of
their own gang. For these men, to the extent intelligence is about adaptation—and literally the
skills needed to survive—the skills tested on intelligence tests take a back seat to recognizing
clear and present dangers in their environment. They simply do not have the time or the
resources to focus on the skills that would lead to the development of high scores on tests of
IQ, or SATs, or ACTs, or whatever. Their adaptive skills need to be directed toward tasks
different from those that would tend to occupy middle-class youth on the threshold of
adulthood. Measures of adaptive skills thus form one basis for testing intelligence broadly,
particularly because intelligence is supposed to measure adaptive skills. Why not measure
them directly rather than indirectly, as in a conventional intelligence test?

What is the relevance of the Abrams and Terry (2014) study to people who are not “under
great social pressure to rejoin criminal groups of which they had been members at the time of
their arrest”? To the millions of incarcerated individuals who are released from prison, the
pressure to stay out of prison but also to rejoin former social groups is extremely life-relevant.
To a reviewer of this article, the life circumstances understandably may seem quaint or far-
fetched. But to these formerly incarcerated men, the circumstances of taking a standardized test
with analogies or math problem about water lilies similarly may seem quaint and far-fetched.

These newly released individuals have to worry about not being reincarcerated and about
how to deal with gang members who retain an abiding interest in them. For the most part, those
who are released from prison hardly could care less about academic analogies or abstract
mathematical problems on standardized tests that are completely divorced from the contexts of
their lives. Their criteria for life success may be very different from those of individuals
seeking top college or graduate- or professional-school placements. People adapt to their real-
life circumstances, which may or may not correspond to those relevant to high performance on
conventional standardized tests. That is why tests of practical intelligence are important—they
show people’s abilities to adapt to the real circumstances of their lives, not necessarily the
circumstances that test-constructors happen to think are important (Gardner et al. 1994;
Sternberg et al. 2000).

Implicit theories of intelligence deal with people’s conceptions of intelligence, and these
theories may differ from one culture to another, leading parents to emphasize different
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intellectual skills in raising their children. For example, Chinese people in Taiwan include
practical interpersonal and intrapersonal (self-understanding) skills as part of their conception
of intelligence (Yang and Sternberg 1997). In other words, Taiwanese parents raise children to
see their relations with others and with themselves as important to being intelligent. Rural
Kenyan conceptions of intelligence encompass ethical/moral as well as cognitive skills
(Grigorenko et al. 2001). Thus, what might count as a comprehensive assessment of intelli-
gence could differ from one culture to another (Sternberg 2004). In one study, teachers’
notions of what it means to be smart corresponded better to parental conceptions in Asian-
American and European-American students than to parental conceptions of Latino-American
parents. The teachers thus judged the Asian-American and European-American students as
more intelligent, on average (Okagaki and Sternberg 1993). Thus, what constitutes intelli-
gence, at least as perceived by different cultural or subcultural groups, may differ.
Performance- and project-based assessments may be a way of measuring the varied skills
believed to constitute intelligence across cultures.

Performance- and Project-Based Assessment

Most standardized tests rely heavily on multiple-choice format, at least in the USA (as well as
many other countries). Some organizations, such as the Association of American Colleges and
Universities (AAC&U), among other organizations, have recognized the importance of
broader assessments, such as portfolio assessments (https://www.aacu.org/peerreview/2014
/winter), but these efforts remain minority ones.

There are some data suggesting that the multiple-choice format may be non-ideal for
assessing the abilities of students from a broad range of environments.

The Rainbow Project

One avenue for identifying gifted students is through college and university admissions. When
universities make admissions decisions, the principal quantitative data they use typically are
high school grade-point average and performance on standardized tests (Sternberg 2010). Is it
feasible to devise psychometrically sound assessments that furnish increased prediction of
college GPA (and others measures of success) beyond that obtained by existing measures,
without destroying the cultural, ethnic, and other forms of diversity that render a university
environment the kind of place in which students can interact with and learn from other
individuals who differ from themselves in key respects? Put another way, can one devise
assessments that assess people’s differing gifts that are potentially apposite to success in the
university and in life? And can one do so in a manner that does not merely echo students’
racial or socioeconomic status (see Hunt and Carlson 2007; Sternberg et al. 2005)?

The Rainbow Project (Sternberg and the Rainbow Project Collaborators 2006; Sternberg
et al. 2012) was created to improve college-admissions procedures. The Rainbow assessments
were devised to supplement the SATor ACT, but they also could supplement any conventional
other conventional standardized test of cognitive skills or achievement. The theory of suc-
cessful intelligence views cognitive skills and achievement as existing on a continuum. On this
view, mentioned earlier, cognitive skills are in large part achieved rather than merely being
innate (Sternberg 1998). This view is consistent with some other views as well (e.g., Cronbach
1990; Gardner 2011). The skills covered are the creative, analytical, practical, and wisdom-
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based skills in the theory of successful intelligence. (Wisdom was not covered in the earlier
version of the theory—Sternberg 1997a, b. It was added later—Sternberg 2003).

In the Rainbow Project, my colleagues and I (Sternberg and the Rainbow Project
Collaborators 2006) collected data from 1013 students at 15 US institutions, including 8
four-year colleges, 5 two-year colleges, and 2 high schools. The analytical items were of the
kinds one would find on a traditional cognitive-abilities test. The multiple-choice tests included
figuring out meanings of new words from context, number series, and figural reasoning.

Creative thinking skills were assessed via both multiple-choice items and performance-
based items. An example of a creative multiple-choice item was verbal analogies preceded by
counterfactual premises (e.g., suppose that villains were lovable). Test-takers then had to solve
the analogies as though the counterfactual premises of the analogies were true (see Sternberg
and Gastel 1989a, b). Creative thinking skills also were assessed via open-ended measures,
such as writing short stories with unusual titles, like “The Professor Disappeared,” captioning
cartoons, and creative oral story telling in response to a visual collage, for example, of
musicians or athletes. The project also used various types of multiple-choice items to assess
practical skills, for example, solving everyday problems presented verbally, everyday mathe-
matics (such as buying tickets to a baseball game), and using maps to plan routes.

Examples of creative performance-based tasks in the Rainbow Project were to write very
short stories with suggested titles, such as “3516” or “It’s Moving Backward” (see Lubart and
Sternberg 1995). One type of performance-based practical item presented short videos for
which test-takers saw scenarios that were incomplete: The movies involved common problems
faced by college students. One item, for example, involved a student asking another student for
help when the other student was on a “hot” date with a girlfriend. Test-takers then were asked
to judge the quality of response options with respect to each situation.

There were no strict time limits for completing the tests; however, the test proctors
were told to allow roughly 70 min per testing session. Creativity in the Rainbow (and the
subsequent Kaleidoscope) Project was measured by considering both the novelty (or
originality) and the quality of responses. Practicality was assessed based on the feasibil-
ity of the products considering both human and material resources. Reliabilities of
measures were generally high. For example, reliability was .94 for written stories and
.97 for oral stories (see Stemler et al. 2006).

The first research question was whether the assessments of the Rainbow Project actually
measured separable analytical, creative, and practical skills, rather than simply the general (g)
factor characterizing most conventional tests of cognitive skills. Factor analysis, which
decomposes correlations between all possible pairs of tests, was used to answer this question.
Three meaningful factors emerged: practical skills as measured by the practical performance
tests, creative skills as measured by the creative performance tests, and analytical skills as
measured by all of the multiple-choice tests (including not just the analytical ones, but also the
creative and practical ones). In particular, when our Rainbow assessments were factor ana-
lyzed, the loadings on factor I (creative) were .57 and .79 for written and oral stories. All the
other loadings were totally trivial. The loadings on factor III (practical) were .52 for movies,
1.00 for college-life common sense, and .92 for everyday common sense; everything else was
trivial. For factor II (analytical/multiple-choice/general intelligence), the loadings were .73 for
the multiple-choice creative, .80 for the multiple-choice analytical, and .81 for the multiple-
choice practical items; all other loadings were trivial. Put another way, the multiple-choice
tests, regardless of what they were supposed to measure, produced an analytical or “general”
factor. Thus, method of assessment proved to be critical.
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Why did multiple-choice tests cluster into a single general factor? One cannot be certain,
but it appears that they all required (a) convergent thinking with (b) well-structured problems,
(c) that were presented to the students rather than discovered by them, and that were (d) largely
academic in nature. Multiple-choice tests are probably not the answer (Sternberg 2015a, b;
Sternberg and the Rainbow Project Collaborators 2006) to diversifying assessment.

College admissions officers are not interested in whether new measures simply predict
college academic success. Rather, they are interested in incremental validity—the extent to
which new measures predict school success beyond those measures that are currently being
used, such as the SAT and high school grade-point-average (GPA). To assess the incremental
validity of the Rainbow measures above and beyond the SAT/ACT in predicting GPA, we
conducted hierarchical regressions that added analytical, creative, and practical assessments to
SAT and high school GPA.

With regard to simple correlations, the SAT-V, SAT-M, high school GPA, and the Rainbow
measures all predict first-year year GPA. But how did the Rainbow measures fare with respect
to incremental validity? The SAT-V, SAT-M, and high school GPA were placed into the first
step of the prediction equation because these are the standard measures used today to predict
college academic performance. Only high school GPA contributed uniquely to prediction of
undergraduate GPA. However, placing the Rainbow measures into a next step of the hierar-
chical multiple regression essentially doubled prediction (percentage of variance accounted for
in the criterion) versus the SAT alone.

To be more precise, the prediction (squared correlations) of first-year college GPA by SAT
was .098 and with the addition of our own multiple-choice items was .099. In other words, we
found, as did Spearman (1927), that adding more analytical measures to prediction, no matter
how different they look, makes no difference to prediction—Spearman referred to this as the
“indifference of the indicator.” When we added the practical performance items to SAT, the
prediction went up to .129. When we added the creative performance items to SAT, the
prediction went up to .186, and when we added analytical, practical, and creative, the
prediction was .209. If we added high school GPA as well, the prediction was at .248. (The
squared correlations are lower than might be expected because they represent grading systems
at a wide variety of colleges, ranging from unselective to highly selective. We did not correct
GPAs for college selectivity in the original data report. When we did such a correction, the
correlations were quite a bit higher.)

Thus, the Rainbow assessments substantially increased the level of prediction beyond that
resulting from SATs on their own. The results also indicate the power of high school GPA in
prediction of college GPA, especially because GPA is an atheoretical composite that involves
not only cognitive skills but also motivation and conscientiousness Dai and Sternberg 2004).

Studying differences among groups can lead to mistaken conclusions. In the Rainbow
Project, my colleagues and I sought to create assessments that would reduce ethnic group
differences in test scores. Many explanations have been offered for socially defined racial
group differences in cognitive-test scores, and for predictive differences for varied ethnic and
other groups (Hunt and Carlson 2007; Sternberg et al. 2005).

What did the project find? First, the Rainbow tests shrank ethnic-group differences in
comparison with traditional tests of cognitive skills like the SAT. Second, more specifically,
Latino students benefited the most from the mitigation of group differences. African-American
students, as well, seemed to show a reduced difference from the European-American (white)
mean for most of the Rainbow assessments, although a nontrivial difference remained on the
practical performance measures. We unfortunately were unable to gain specific socioeconomic
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information for individual students or groups of students, desirable though it would have been
to obtain such information.

To be more precise, omega-squared, the measure we used to compare white and Asian-
American subjects with underrepresented minorities (African-American, Latino-American,
American-Indian), were .09 and .04 for the SAT Reading and SAT Mathematics tests,
respectively. For the Rainbow tests, omega-squared ranged from .00 to .03 with a median of
.02. Thus, our tests showed reduced ethnic-group differences relative to the SAT.

Although the group differences were not eliminated, the results show that assessments can
be created that lessen ethnic and racial group differences on college-admissions assessments,
particularly for historically disadvantaged groups like African-American and Latino students.
Thus, it is possible to reduce adverse impact in undergraduate admissions.

The Rainbow assessments essentially doubled prediction of first-year college GPA in
comparison with the SAT alone. Moreover, the Rainbow assessments add prediction substan-
tially beyond the contributions of the SAT and high school GPA.

Although Rainbow and the related projects described below are intended to predict success
in the university and beyond, often the curricula of elementary and secondary schools and
universities do not develop the creative, practical, and wisdom-based skills needed for
adaptation to the circumstances of people’s lives. A model for integrating creative, analytical,
practical, and wisdom-based skills into the curriculum is ACCEL, or Active and Concerned
Citizenship and Ethical Leadership (Sternberg 2016, 2017). The curriculum emphasizes the
synthesis of the analytical skills that schools already teach with the additional skills that are
important for life success.

Related Projects

The principles behind the Rainbow Project apply at other levels of admissions as well. For
example, Jennifer Hedlund and her collaborators (Hedlund et al. 2006) showed that the ideas
of the theory of successful intelligence also could be applied to admission to business schools.
The goal this project, the University of Michigan Business School Project, was to show if it
was possible to improve prediction of success in business beyond that provided by a
standardized test. The focus of the project was on practical intelligence. Students were given
either long or short scenarios from which they were asked to make situational judgments. The
scenarios measured practical reasoning in various domains of business success, such as
management, marketing, technology, and sales. The result was an increase in prediction and
a decrease in ethnic- (as well as gender-) group differences. Moreover, the test predicted results
on an important independent project that were not predicted by the GMAT (Graduate
Management Admission Test). In other words, the test successfully supplemented the GMAT
in predicting success in an MBA program.

In another project, the goal was to determine whether supplementing difficult tests used for
college admissions and placement could increase content validity—the extent to which tests
actually covered the full content needed to understand a course—and also decrease ethnic-
group differences relative to a conventional test. Steven Stemler and colleagues found that
including creative and practical items in augmented physics, psychology, and statistics AP
(Advanced Placement) Examinations, in addition to the memory and analytical items already
in the AP tests, resulted in more comprehensive coverage of course material, including both
creative and practically oriented content as well as analytical content (higher content validity),
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and also reduced obtained ethnic-group differences on the tests (Stemler et al. 2006; Stemler
et al. 2009).

Would assessments such as those of Rainbow actually work in high-stakes assessment
situations? The results of a second project, Project Kaleidoscope, addressed this question.

Rainbow was a low-stakes test. Subjects merely completed a series of test questions in
exchange for money or course credit. The problem with such a system is that, for many
students, it does not adequately incentivize performance. Results obtained under low-stakes
conditions may or may not generalize to higher stakes conditions.

The Kaleidoscope Project

Beginning in 2006 and continuing even to the present day, Tufts has placed on college
applications for all of the over 15,000 students applying annually to Arts, Sciences, and
Engineering essay-based questions designed to assess the elements of successful intelli-
gence—wisdom, analytical and practical intelligence, and creativity synthesized (Sternberg
2003). The project has been called Kaleidoscope. Kaleidoscope has gone beyond Rainbow to
incorporate into its assessment the psychological attribute of wisdom (Sternberg 2009;
Sternberg and Coffin 2010).

When this research project commenced, students were not required to do the Kaleidoscope
essays. Rather, the essays were strictly optional. For whereas the Rainbow Project was
conducted as a separate but experimental high-stakes test administered with a proctor, the
Kaleidoscope Project was implemented as an actual section of the Tufts-specific supplement to
the Common Application for college admissions. In real-world admissions, it just was not
practical to administer an additional high-stakes test. The complete set of items for the initial
years of the project can be found in the appendix of Sternberg (2010).

It was not feasible for Kaleidoscope essays to be mandatory. Applicants were encouraged to
write just one essay so as not to require too much of them. The goal was not to present to
students applying to Tufts an application that would prove burdensome, especially in com-
parison with the applications of competitors.

According to the theory of successful intelligence, successfully intelligence involves
capitalization on strengths and compensation for or correction of weaknesses. By asking
students to do just one essay, the applicants could capitalize on a strength.

Two examples of titles on the basis of which students couldwrite creative essayswere “The End
of MTV” or “Confessions of a Middle-School Bully.” A further type of creative question asked
applicants what theworldwould be like if a particular historical event had turned out differently, for
example, if the Nazis had wonWorldWar II. Still another type creative question provided students
with an opportunity to design a new product or create an advertisement for a new product. Students
also could design a scientific experiment. An essay encouraging practical thinking asked applicants
to say how they had persuaded others of an unpopular idea in which they believed. A wisdom-
based essay allowed students to write about how a passion they experienced in high school later
could be turned toward achieving a common good.

Tufts assessed quality of creative and practical thinking in the same way as in the Rainbow
Project. The university assessed quality of analytical thinking by the organization, logic, and
balance of the essay. It assessed wise thinking by the extent to which an essay represented the
seeking of a common good by balancing one’s own, others’, and institutional interests over the
long as well as the short term through the use of positive ethical values.
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The goal in Kaleidoscope was not to replace the SAT, ACT, or other traditional admissions
indices such as GPAs and class rank. Instead, the goal was to re-conceptualize applicants in a
broader way—in terms of their academic/analytical, creative, practical, and wisdom-based
thinking skills. The researchers used the essays as one but not as the sole source of informa-
tion. For example, some students submitted creative work in a portfolio, and this work also
could be counted in the creativity rating. Evidence of creativity provided by the receipt of
prizes or awards also was deemed to be relevant. Thus, the essays were major sources of
information, but other information, when available, was used as well.

Admissions officers evaluated applicants for creative, practical, and wisdom-based
skills, if sufficient evidence was available, as well as for academic (analytical) and
personal qualities in general.

In the first year of Kaleidoscope, approximately half of the academically qualified appli-
cants for admission completed an optional Kaleidoscope essay. In subsequent years, about two
thirds completed a Kaleidoscope essay. Merely writing the Kaleidoscope essays did not
improve chances of admissions. However, quality of essays or other evidence of creative,
practical, or wisdom-based abilities did improve chances. For those applicants rated as an “A”
(top rating) by a trained admission officer in any of these three categories, average rates of
acceptance were roughly double those for applicants not receiving an A. Because of the large
number of essays per year (over 8000), only one rater rated applicants except for a small
sample used to ensure that inter-rater reliability was sufficient, which it was.

Kaleidoscope was an “action-research” project, in the sense that it was a research project
but also was an actual part of the Tufts admissions process. In pilot investigations, the inter-
rater reliability of the Kaleidoscope ratings was at the .8 level, but because of the 15,000+
applicants and the small professional admissions staff, we were able to have only one trained
rater for Kaleidoscope ratings used for Tufts admissions.

Sometimes new kinds of assessments are introduced that do not look like conven-
tional standardized tests but that actually measure the same skills as are measured by the
conventional tests. Convergent-discriminant validation is needed for assessments: Would
assessments correlate with other measures with which they should be correlated and
would they not correlate with other measures with which they should not correlate? The
correlations of the assessments with an overall academic rating taking into account SAT
scores and high school GPA were relatively low but statistically significant for creative,
practical thinking, and wise thinking. The correlations of the assessments with a rating of
quality of extracurricular participation and leadership were higher and moderate for
creative, practical, and wise thinking. Thus, the pattern of convergent-discriminant
validation was what the investigators had sought.

In the first year of Kaleidoscope, the academic credentials (SATs and GPAs) of applicants to
Arts and Sciences at Tufts rose slightly. Kaleidoscope success predicted success in first-year
GPA. Moreover, Tufts had substantially lower numbers of students in what before had been the
bottom third of the pool in terms of academic quality. Some number of those students, seeing
the new application, apparently decided not to apply to Tufts. In contrast, many more highly
qualified applicants sought admission. The researcher left Tufts after the first-year data were
analyzed so could not speak to data from later years, but the procedure is still used, indicating
that at least the university views it as a success.

A fear of some faculty and administrators was that use of Kaleidoscope would lower the
academic quality of the student body. In fact, the opposite happened. Instead, the applicants
who were admitted weremore highly qualified, and in a broader way. Moreover, the subjective
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responses of applicants and their parents were very positive. Applicants especially like an
application that enabled them better to show who they are.

Tufts did not get meaningful statistical differences in scores across ethnic groups. This
result was in contrast to the results for Rainbow, which reduced but did not eliminate ethnic-
group differences. After a number of years during which numbers of applications from
underrepresented minorities remained relatively constant, Kaleidoscope seemed to produce
an increase (although real-world college admissions are complex and it is difficult to know
with any certainty what causes what). In the first year, applications from African-Americans
and Latino Americans increased significantly, and admissions of African-Americans increased
30% while admissions of Latino Americans increased 15%. There is no proof that Kaleido-
scope was causal of this difference. However, the fact that Kaleidoscope did not show ethnic-
group differences whereas standardized tests did is at least suggestive of some kind of
important role of Kaleidoscope in the difference: In previous years, many of the minority
students with lower SATs did not have sufficient counterbalancing information in their
admissions folder to be admitted.

These results, like those from the Rainbow Project, demonstrated that colleges can increase
academic quality and diversity simultaneously. Moreover, they can so for an entire college
class at a major university, not just for small samples of students at some scattered schools.
Kaleidoscope also let students, parents, high school guidance counselors, and others know that
there is a more to a person than the narrow spectrum of skills assessed by standardized tests;
moreover, these broader skills can be assessed in a quantifiable way.

The projects described above use the theory of successful intelligence to construct tests that
can be used for various kinds of admissions or diagnostic purposes. But they were not
designed to be used to measure adaptive skills of individuals with highly varying cultural
backgrounds. How would one measure such adaptive skills?

Measuring Adaptive Skills

Intelligence tests are designed to predict adaptation to one’s environment. As Flynn (2016) has
pointed out, the mean and range of IQ are not constant. Rather, increasing (or decreasing) IQs
across generations reflect changing demands in terms of adaptation. Today, technological skills
are at a premium, and the abstract analytical skills measured by IQ tests are well tuned to such
an environment. So as the environment requires increasingly complex technological skills, IQs
are likely to increase. But in an increasingly technologically deskilled environment, IQs likely
will go down while other skills more tuned to those environments (e.g., hunting or foraging
skills) may increase. It is not that IQ is irrelevant to hunting: figuring out what the prey is likely
to do may well be predicted by IQ tests. But high IQ will be no substitute for an accurate and
steady aim and an understanding of the prey’s habit and escape strategies. Knowing where an
animal is will be no help if one cannot incapacitate the animal, whether by a rifle, bow and
arrow, or whatever. Many “high IQ” individuals would be helpless in such environments.
Much of the emphasis of the work in this area has been in the understanding and measurement
of practical skills, as characterized by the theory of successful intelligence.

In the field of cultural studies of intelligence, progress has been made, largely due to the
pioneering work of Luria (1976). Luria, in testing individuals in non-European cultures, found
that the problems that were alleged to measure intelligence in European populations did not
well do so in other cultures, because the individuals did not accept the presuppositions of the
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problems they were given. For example, when Uzbekistan peasants were given a syllogisms
problem, such as, “There are no camels in Germany. The city of B. is in Germany. Are there
camels there or not?” subjects could repeat the problem precisely and then answer “I don’t
know. I’ve never seen German villages…” The subjects did not accept the problems in the
abstract modality in which they were presented. Of course, one could argue that they could not
do so. There are alternative interpretations of these findings (Cole et al. 1971). But then, Cole
et al. (1971) found that Kpelle people are experts in measuring rice. Most of us would not even
think about measuring rice, much less how to do it better or worse. The point is that people
acquire expertise—mathematical, linguistic, or otherwise—in terms of the sociocultural con-
texts in which they are socialized.

A Study in Rural Kenya The extent to which practical adaptive competencies can be
hidden from us as psychologists is demonstrated in research among Luo children in rural
Kenya (Sternberg et al. 2001).

Consider a child in a small rural Kenyan village. The senior author of the study first
learned something of these children in a discussed with a parasitologist, then at Oxford.
The parasitologist, Kate Nokes, mentioned that children in rural villages in Kenya would
know the names of 80, 90, or even 100 natural herbal medicines that could be used to
combat parasitic illnesses. Such knowledge is extremely relevant for adaptation by these
children because parasitic illnesses are endemic in the regions in which they live and
interfere greatly with the children’s ability to function, to the point that children may
have to stay home from school or work because they are too ill to be effective in school
or on the job.

If knowledge of natural herbal medicines was just a proxy for general ability (g) or
academic knowledge, then a teacher might predict the children’s knowledge from
conventional tests, standardized or otherwise. But suppose that such knowledge was
not predictable from conventional tests, then knowing something of children’s’ ability to
learn, as evidenced by their knowledge of natural herbal medicines, might be useful
information for a teacher to have in assessing which children could be more successful in
learning tasks than perhaps they appeared to be on the basis of their school work.

The child’s prospects in some of these rural Kenyan villages are rather limited. Schooling
beyond the early years is considered largely a waste of time because there is little need for
academic skills in the village. But, there is a need for a knowledge of natural herbal medicines
that can be used to treat that various parasitic illnesses prevalent in the region, such as malaria,
schistosomiasis, hookworm, whipworm, and the like. Consider a problem presented to
subjects:

& “A small child in your family has homa. She has a sore throat, headache, and fever. She
has been sick for 3 days. Which of the following five Yadh nyaluo (Luo herbal medicines)
can treat homa?

i. Chamama. Take the leaf and fito (sniff medicine up the nose to sneeze out illness).*
ii. Kaladali. Take the leaves, drink, and fito.*
iii. Obuo. Take the leaves and fito.*
iv. Ogaka. Take the roots, pound, and drink.
v. Ahundo. Take the leaves and fito.”
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There are multiple correct answers, which are asterisked. Once again, no one would expect
a typical US college professor or student to be able to answer such questions at better than a
chance level. Why should they? The knowledge probably has no real adaptive value for them
(unless they are studying cultural psychology or anthropology). But for children growing up in
an environment where the major threat to adaptive success is parasitic illness, such knowledge
is extremely important.

In terms of the theory of successful intelligence, this problem would be a practical one, in
that it is used for adaptation to everyday life, and indeed, can be a matter of life or death in the
case of serious parasitic illnesses. Learning about this practical situation activates the three
knowledge-acquisition components described above. The children have to decide what infor-
mation in the problem is relevant—for example, the name of the disease and the symptoms.
The children also have to selectively compare the information in the problem to what they
already know. What are possible treatments for homa? Finally, the children have to combine
the information in the problem regarding homa with their prior knowledge about homa to
choose the best of the answer options presented (the performance component of justification).
The processes are comparable to those in the socks problem, but the homa problem is practical
to the children’s everyday lives, whereas the socks problem—figuring out how many socks
have to be withdrawn from a drawer to have two of the same color—is more abstract and
unlikely to be one that they would be inclined to solve in their everyday lives.

The investigators also tested the children for their vocabulary levels in Dholuo, their home
language, and in English. Such measures assess the so-called crystallized intelligence. They
also used geometric matrix problems to measure their so-called fluid intelligence. The
expectation, based on work that had been done on practical intelligence (Sternberg et al.
2000), was that the knowledge of the natural herbal medicines would show at most a weak
positive correlation with scores on the standardized ability tests.

To the investigators’ surprise, there were significant correlations, but they were negative.
For example, the correlation with vocabulary (English and Dholuo combined) was −.31
(p < .01). This left the investigators, at first, puzzled and might leave other psychologists
puzzled as well because tests of fluid and crystallized abilities typically show a positive
manifold, that is, a pattern of positive correlations throughout that yields a general factor (g)
when the tests are factor-analyzed. But there is a logic to the negative pattern of correlations.
What the correlations showed is the extent to which patterns of relationships among assess-
ments may be influenced not only by characteristics internal to individuals but also to the
environmental contexts in which they live.

In particular, in these villages, the anthropologists on the Kenya research team (Prince and
Geissler) found that students who were viewed as adaptively and practically competent by the
adults in the villages would be selected by certain adults to do apprenticeships with them (see
Prince et al. 2001). Such apprenticeships would take them out of formal schooling (see also No
Swots please 2002). Whereas many of us greatly value formal schooling, such schooling is less
valued among the Luo because, in the village, it does not ultimately lead to gainful employ-
ment, perhaps except as a teacher. But because most children will leave formal schooling in
elementary school, there is a not a great need for teachers in the Western sense. Rather, there is
a need for mentors who will apprentice children to learn the skills that can lead the children to
earn a living. So, perhaps oddly by our way of thinking, the children viewed as adaptively
competent are whisked out of school whereas the children not viewed as being quite so
competent are left in school, where they continue to acquire the knowledge and skills
measured by conventional standardized tests but not the knowledge and skills that will earn
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them a living. As a result, children who acquire more formal knowledge in turn acquire fewer
less of what might be called “practical knowledge,” and hence fewer adaptive competencies.

Another way of viewing what happened in the study in Kenya is in terms of cultural capital
(Bourdieu 1986; Byun et al. 2012)—the social assets that produce advancement and mobility
within a culture. The Kenyan children had a great deal of cultural capital, but not of the kind
valued by Western society and its standardized tests. So locally, the children who were skilled
in, for example, recognizing parasitic illnesses were viewed as having high cultural capital, but
in terms of knowledge and skills recognized as important by Western culture, they were
viewed as lacking important cultural capital.

One might be inclined to think that the phenomenon observed in Kenya is limited to
cultures remote from ours, but that really is not the case. In our culture as well, gaining
more education can lead to reduced societally valued outcomes, such as money. For
example, students with a two-year MBA generally will earn substantially more money
than students with a PhD earned over four, five, six, or more years. In Silicon Valley, the
entrepreneurs who run start-up companies often are individuals who have nothing more
than a bachelor’s degree, if that; they hire PhDs to work for them, at salaries consider-
ably lower than their own. The grade level at which additional formal schooling leads to
certain reduced societally valued outcomes is different but the principle is the same: at
some point, additional schooling and acquisition of associated academic knowledge and
skills may lead to a reduction rather than an increase in certain societally valued
outcomes. This is even more the case in most other countries of the world, where college
and university professors are paid far less than they are in the USA. German universities,
for example, generally pay less than American universities, and the national pay scale for
professors recently was reduced.

None of this is to say that everyone living in a developing country wants to stay
“developing,” at least in terms of Western notions about what “developing” means. In Africa
and elsewhere, governments are investing large amounts of money in Western types of
schooling to help their children prepare for a globalized society. The point here is not that
this is “bad” in any sense. Rather, the point is that the children who are being prepared for
globalized society may have developed important indigenous skills that can be leveraged for
Western education, but that are not recognized or measured by conventional tests of abilities
and achievement.

All that said, according to the theory of successful intelligence, criteria of success are
individually determined: people decide what is important to them personally. So money may be
important to some people, and of only the slightest importance or even of no importance to others.

A Study Among Yupi’k Children In work with Alaskan Yup’ik schoolchildren
(Grigorenko, Meier, Lipka, Mohatt, Yanez, & Sternberg 2004), for example, we discovered
that the Native American children were able to navigate on a dog sled from one distant village
to another across what to us (and probably you) would have seemed to be a perceptually
uniform field of vision. If you (or the children’s non-Native American schoolteachers)
attempted to go from one village to another on such a dog sled, you probably would get lost
in the wilderness and die. Signals for navigation are there; so most of us just would not see
them. Similarly, the Puluwat can navigate across long distances in the sea under circumstances
in which meaningful signals also would elude us (Gladwin 1970).This is not to say that the
Eskimos’ skills are somehow superior to the teachers’. Rather, adaptive skills depend on the
environment in which one is raised. When the academic establishment values children’s skills
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in terms of what it thinks is important, it may neglect the skills that children have adapted in
their home environments that could be leveraged toward success in other environments.

The importance of context is shown by the kinds of practical knowledge that children
develop in order to adapt to their environments. Consider two examples.

Imagine living in a hunting-gathering society. Many Yup’ik Eskimos in Alaska live in such
a society, where hunting and gathering are joined by fishing as means of putting food on the
table. The knowledge and skills you need to survive in such an environmental context are
rather different from those of, say, an individual who has spent his life as a professor. The
professor (or college student, for that matter) might do well on an SAT question or on a
question about what or how to order in a restaurant. He or she might not fare as well on a
question developed for assessing Yup’ik children.

“When Eddie runs to collect the ptarmigan that he’s just shot, he notices that its front pouch
(balloon) is full of ptarmigan food. This is a sign that:

& there’s a storm on the way.*
& winter is almost over.
& it’s hard to find food this season.
& it hasn’t snowed in a long time.”

The correct answer is asterisked. Of course, there is no reason why the typical college
student or professor would need to know the answer to the question about the ptarmigan. But
similarly, it is unclear that the Alaskan Yup’ik student would need to do well on the SAT or
restaurant question if he or she plans to remain in a coastal Yup’ik village with no restaurants
and no need to read complicated texts or perform complex mathematical operations. The
knowledge that is useful depends on the context.

Once again, the child solving such a practical problem uses selective encoding to decide
what information in the problem is relevant (the front pouch is full of ptarmigan food),
selective comparison to retrieve from long-term memory the meaning of a full front pouch,
and selective combination is used to put together the fullness of the front pouch with
knowledge about what ptarmigan do when a storm is about to approach. The performance
component of justification is used to select the best answer. Here, as with the “homa” problem,
the knowledge-acquisition components applied are the same as would be applied in a more
academic problem—what differs is the practical context of the ptarmigan problem.

The investigators found that urban students (from Dillingham, a city in Alaska that,
although small by the standards of most states would count as fairly large in Alaska)
outperformed rural students on conventional tests of fluid and crystallized abilities, but that
the Yup’ik Eskimo children outperformed the urban children on tests of knowledge of adaptive
competencies relevant to the Yup’ik environment. Moreover, tests of practical knowledge
predicted hunting skills whereas conventional standardized tests did not. These results, like the
ones with the Luo children in Kenya, also could be viewed in terms of different kinds of
cultural capital being valued in different settings (Bourdieu 1986; Byun et al. 2012).

A Further Study Among Yup’ik Eskimo Children At this point, the investigators
wondered whether the practical knowledge and adaptive competencies that Yup’ik and other
children have for knowledge not learned in school might be leveraged to help them perform
better in school. In other words, might the children do better in the acquisition of academic
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knowledge and skills if teachers enabled the children to utilize their practical knowledge in the
context of the classroom?

In a further study (Sternberg et al. 2007), we taught Yup’ik children the plane-geometry
concepts of perimeter and area using either textbook presentation or a novel presentation
prominently featuring fish racks, which are an integral part of the environment of children in
rural fishing villages. We found that the Yup’ik children who were taught via the fish racks
outperformed the children who were taught using conventional textbook presentation. So the
children were good problem solvers in a traditional sense (see Davidson and Sternberg 2003),
but that good problem solving needed familiar ecological content to elicit it.

Perhaps the finding is not altogether surprising. Many of us who are parents find that our
children learn better when they are taught in ways that capitalize on interests of even passions
they may have, whether for handheld phones, computers, art, music, or whatever. In this
respect, the Yup’ik children are no different from our own: they learn better when they can
relate in a meaningful way to what they are learning.

Measures of adaptive skills provide ways to assess strengths that conventional tests often
hide. The processes of solution are the same as those measured by more academic tests—what
differs is the context. The children are solving problems for which they have an adequate real-
life context and, further, that they are motivated to solve because the problems are life-relevant.

The instructional study among the Yup’ik deals with an issue that all schools should
confront: is what they are teaching and how they are teaching it a good match to the
students they are teaching? Are the schools teaching the knowledge and skills that
students will need to cope in the lives they will live? On the one hand, there are certain
core skills and packets of knowledge that virtually all students will need to succeed in
their lives (e.g., how to read, how to add, etc.). On the other hand, these skills and
packets of knowledge, if taught in a way that makes sense to the students in the context
of their lives, may be learned and retained much better. In life, all students will need to
cope with novel tasks and situations (creative skills), analyze what they see and hear to
determine if it makes sense (analytical skills), transfer what they learn in school to their
everyday lives (practical skills), and seek a common good beyond just what is best for
them (wisdom-based skills). Hence, I believe, it makes sense to teach and test in ways
that transmit and assess these skills that are life-relevant for everyone. Moreover, if one
teaches not only about the challenges one encounters in one’s own sociocultural context
but also about the challenges others confront, students are more likely to appreciate the
challenges others face and perhaps even apply more diverse perspectives to their own
problems.

Another way of assessing such strengths is through dynamic assessment.

Dynamic Assessment

All of the studies described above have used conventional static assessment—the examiner
presents a series of test items, the subjects take the tests, the subjects complete the tests, the
tests are scored, and subjects may or may not receive their scores. But a different procedure of
testing also may be useful for populations that are not accustomed to standardized testing
(Grigorenko and Sternberg 1998; Sternberg and Grigorenko 2002). This procedure is dynamic
testing, as described below.
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In a study in Tanzania (Sternberg et al. 2002), we investigated whether a form of testing
called “dynamic assessment” (Sternberg and Grigorenko 2001, 2002) might better capture the
strengths of children in developing countries, especially those with parasitic or other illnesses.

When we think of testing, we typically think in terms of conventional “static” testing.
Basically, someone administers a test; students or others respond to the questions on the test;
then the examinees get a score indicating how well they performed. The test is “static” in that it
is a snapshot at one period of time—it is essentially frozen in time. Dynamic testing is different
in that it examines performance over a period of time. That is, it looks at how test performance
evolves from one time-period to another. There are two common kinds of dynamic testing,
what can be referred to as “sandwich” and “layer cake” models of testing.

In sandwich testing, the examinee takes a pretest. Then he or she learns something. Then
the examinee is tested again. One is thereby able to assess learning that occurred at time of test.
In layer-cake testing, the child is given testing items, usually difficult ones, that she typically
cannot initially solve. Then, she is given a series of prearranged clues that will help her solve
the problem. The dependent variable of greatest interest is the number of clues she needs in
order to solve each problem. Thus, there is not just one overall learning experience, but layers
of learning experiences that culminate either in solution to the problem or failure to solve it,
despite the clues. Both kinds of dynamic testing are based on the work of Vygotsky (1980)
who proposed that individuals have a zone of proximal development in which they readily can
learn new knowledge and skills. Knowledge and skills outside this zone is learned only with
great difficulty, if at all. Feuerstein (1979) capitalized on this concept to create a dynamic test
of learning potential, the Learning Potential Assessment Device (LPAD).

The reason such testing can be important for children in the developing world is that the
knowledge base with which they come into a test may be very different from the knowledge
base with which a child in the developed world, and especially those living in middle- or upper
middle class socioeconomic contexts, enter the testing situation. The result can be that the
children from the developing world never seem to have, on average, quite the knowledge and
academic skills of children from the developed world. The advantage of a dynamic test is that
it can capture learning at time of test, so that the tester better (although not completely) controls
for the background knowledge and skills with which the children approached the test.

In the Tanzania study, children were given either a static or dynamic version of three
different tasks: syllogisms, sorting, and twenty questions. In the static test, they simply
received a pretest and a posttest that was essentially an alternate form of the pretest. In the
treatment group, children received instruction sandwiched in between the pretest and posttest.
On all three tasks, dynamically tested children improved significantly from the pretest to the
posttest. In other words, the dynamic test did enable the children to learn from experience.
More important, the correlation between pretest and posttest was about .8 in the control group
but .3 in the experimental group. In other words, the instructional treatment changed the rank
orders of the students on the posttest relative to the pretest. In the experimental group, posttest
scores correlated significantly more highly with other cognitive tests than did the pretest
measures. In other words, the posttest—the test administered after dynamic instruction—
proved to be the better predictor than the pretest of how well children would succeed in a
variety of cognitive-testing situations. This may be because when these children go into a
testing situation, they just do not have the prior familiarity with it that many children in the
developed world would have. The instruction enables them to have an orientation to the kind
of test that they will take so that they are more prepared on the posttest to show what they
really can do.
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In the study described above, dynamic testing was done in a single session. The question
might arise of what would happen if the children were tested over multiple sessions, giving
them even more time to familiarize themselves with the kinds of questions on which they will
be tested. Although this may sound like a kind of testing we would never use in the West, it
actually is similar to the situation of students in the West who take a standardized test but
previously have taken a course or used a book to help prepare them for the standardized test.
They take a practice pretest, then get instruction, then take a practice test, then get instruction,
then take a practice test, and onward until they believe they are ready for the actual test
(Grigorenko et al. 2006).

Children in a control group (uninfected) improved more over time in their cognitive skills
than did infected (experimental-group) children in either a medically treated or placebo-treated
condition. But the medically treated children improved more than did the placebo-treated ones.
In other words, anti-parasitic medicines, such as albendazole, not only improve children’s
health—they also help improve their cognitive performance. From the standpoint of cognitive
performance, it is better not to have the parasitic illness in the first place, but if one does, it is
better to be treated with an anti-parasitic drug than with a placebo.

Note that the kind of dynamic testing we did is not merely one of giving children practice in
particular kinds of items. Many of the children initially do not even understand the items or
what they are expected to do with them. They need instruction in order to understand what
solution of the items entails.

In sum, dynamic testing can be useful in the armamentarium of techniques used to assess
children who do not come from mainstream cultures. Where does this technique and all the
other techniques leave us?

Conclusion

In this article, it has been suggested that conventional standardized testing may be most
appropriate for members of groups that who have grown up in an environment that highly
values the use of abstract analytical skills and who are accustomed to taking standardized tests.
The tests may be less appropriate for those whose environments have emphasized other skills
that are adaptive in those environments. Because intelligence is a matter of adaptive skills, the
testing of intelligence should reflect, at least in large part, the adaptive skills into which
individuals have been socialized in order to succeed in their environments. These skills in turn
later may be transferred to other environments.

The four interrelated approaches reviewed are (a) use of broader measures, (b)
performance- and project-based assessments, (c) direct measurement of knowledge and skills
relevant to environmental adaptation, and (d) dynamic assessment. The advantage of the first
approach is that it can capture knowledge and skills that are missed by assessments that focus
on conventional academic knowledge and skills. The advantage of the second approach is that
it goes beyond short answer and multiple choice, enabling individuals to show what they can
do in constructing products (see also Gardner 2011). In our own research, we found that
multiple-choice tests, regardless of whether they were supposed to measure analytical, crea-
tive, or practical skills, all loaded highly on a general-intelligence (g) factor. The advantage of
the third approach is that it measures skills directly relevant to the environmental adaptive
challenges that individuals face, which standardized tests often do not do, especially for
nonstandard populations different from those for which the tests were originally intended.
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And the advantage of the fourth approach is that it enables individuals to learn in the testing
situation and, thus, provides the test-takers with familiarity with types of assessments that
some of them who have not had typical Western education may never have encountered
before.

One could argue that conventional tests are not designed to measure adaptation to any
environment, but rather, to environments in which Western schooling dominates. This is not
how the tests have been used, however. They have been widely translated and applied in an
extremely broad range of environments, in some of which they may have been more
appropriate than others (Sternberg 2004). Even if one is interested only in adaptation to
industrialized Western environments, one might suggest that if the tests are sold as tests of
cognitive skills or of intelligence, then they need to match the cognitive skills that have been
developed in the individuals’ rearing environments. Those are the skills that can be transferred,
not skills that the individuals have never developed, at least in the context of abstract analytical
reasoning.

When conventional tests are used, at the very least, techniques can and should be used to
minimize stereotype threat. These techniques include measures such as self-affirmation and
telling students that concerns about social belonging tend to lessen over time (Cohen et al.
2006; Walton and Cohen 2003). Another technique is to emphasize to students the malleability
of intelligence (Aronson et al. 2002; Good et al. 2003).

In the Kaleidoscope project at Tufts University, investigators found that using broader tests,
for high stakes, resulted in the admission of students who never would have been admitted
otherwise (Sternberg 2010, 2016). So, the tests can make a difference. Moreover, in the
overwhelming majority of cases, these students succeeded in the college environments.
Investigators have not used dynamic tests in these environments, but had they done so, they
might have uncovered even more talent.

Others, of course, have been concerned with many of the same issues. For example, the
Coalition of Essential Schools (http://essentialschools.org/common-principles/) has proposed a
set of common principles that overlap substantially with many of the recommendations in this
article. These principles include, for example, (a) emphasizing depth over coverage so that
students can learn to think well rather than just memorizing a lot of unrelated facts; (b)
personalization, so that students are treated as individuals rather than as members of groups
that may be largely irrelevant to their particular needs; (c) resources that are dedicated to
teaching and learning, so that the focus is on students rather than on administrative or overhead
costs; and (d) a tone of decency and trust, so that students develop the wisdom-based and
ethical skills that are so important to success in life, almost without regard to how “success,” or
at least prosocial success, is defined.

There is a lot of talent out there waiting to be recognized. We have at least some preliminary
tools to recognize this talent, although we also have a long way to go. Do we have the foresight
to use what we have and to develop the new tools we still need? And do we have the insight to
develop the school curricula to help all children optimally to develop their talents, regardless
of the sociocultural context in which they grew up?

So, where do we end up? The article leads to five conclusions.
First, if our schools are to develop active concerned citizens and ethical leaders, they need

to develop and assess not only knowledge and analytical skills, but also creative, practical, and
wisdom-based skills. Students develop analytical skills by analyzing, comparing and contrast-
ing, evaluating, and critiquing. They develop creative skills by creating, inventing, discover-
ing, imagining, and exploring. They develop practical skills by implementing, applying,
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practicing, using, and persuading. And they develop wisdom-based skills by using their
knowledge and creative, analytical, and practical skills to seek a common good, over the
long- as well as the short-term period, through the infusion of positive ethical values.

Second, schools need to help students capitalize on their own individual strengths and to
compensate for or correct their own individual weaknesses. No one is good at everything. This
article has pointed out a wide array of strengths students can have. Instruction and assessment
should be oriented, in part, toward identifying these strengths—which go well beyond the
boundaries of conventional standardized testing—and also toward helping students compen-
sate for and correct weaknesses.

Third, schools need, at least in part, to instruct and assess in ways that takes into account the
cultural capital that students bring to instructional and assessment situations. Students from
nontraditional backgrounds may have both a broad range and a deep development of skills, but
they not be skills that traditionally make their way into Western school curricula. Students can
learn better if they are taught and assessed in ways that make at least some contact with the
kind of upbringing they have had.

Fourth, students may, under some circumstances, benefit from dynamic forms of assess-
ment, which enable them to become familiar with kinds of testing that they are not familiar
with before they encounter a test. There is evidence that dynamic testing can benefit students
under a variety of circumstances (Sternberg and Grigorenko 2001, 2002).

Finally, context-sensitive cognitive testing is based on the notion that abilities always are
expressed in some kind of context. The Flynn effect has shown that even items that once were
thought to be culture fair or even culture free are not. All testing, including standardized
testing, is in some kind of context. We can never test in a context-free or fully context-fair way.
But, if we, as educators, are sensitive to context, at least we can give children the chance to
demonstrate their strengths rather than merely to showcase their weaknesses.
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