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ABSTRACT

The cultural and socioeconomic diversity of the U.S. school population is now and long
has been underrepresented in programs for academically advanced students (see, e.g.,
Donovan & Cross, 2002; Marland, 1972). In the past decade, however, educators have
offered several proposals for increasing the diversity of programs for the gifted and
talented (see Boothe & Stanley, 2004, for one compendium of views). Some educators
would make greater use of parent, teacher, and self-rating scales. Some would emphasize
nonacademic talents—such as musical, athletic, and leadership abilities. Others call for
the use of different measures—especially nonverbal ability tests. Although each of these
proposals has something to offer, none directly addresses the central problem in
identifying academic talent. All hope to find ways of measuring academic promise that
will simultaneously reduce average differences between ethnic groups and identify those
minority students who currently display or who are most likely to develop academic
excellence. Unfortunately, just because a measure shows a smaller average difference
between groups does not mean that it is a better tool for identifying academically talented
students. Indeed, research has consistently shown that academic achievement in minority
children is best predicted by the same cognitive and affective characteristics that predict
academic achievement in majority children (Keith, 1999; Lohman, 2005). Therefore,
although attempts to select students using other criteria may identify more minority
students, many of the students identified—minority or majority—will not be the ones
who currently display or who will someday develop academic excellence. The problem,
then, is to find a way to identify and assist these children without compromising the
ability of programs to serve children who already display high levels of academic and
cognitive development. The goals of this monograph are (a) to explain why an aptitude
approach to talent identification accomplishes these goals and (b) to illustrate how
schools can implement this approach.
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EXECUTIVE SUMMARY

Poor and minority children in the U.S. are underrepresented in programs for
academically talented students (Donovan & Cross, 2002). Attempts to increase the
representation of these students, however, has been made difficult by recurring
misconceptions about the nature of academic giftedness, the interpretation of measures of
ability and achievement commonly used to identify gifted students, and the kinds of the
educational programs that have developed to serve gifted students. | first discuss some of
the misconceptions about giftedness that have thwarted efforts to identify academically
talented minority students. Chief among these is the fallacy that intelligence tests can be
constructed that measure innate ability. | then present an alternative model for
identifying academically talented students that is grounded in modern theories of
aptitude. In a nutshell, my argument is that (a) academic talent is best understood as
aptitude for the kinds of expertise that can be developed through schooling; that (b) the
primary aptitudes for academic learning are current knowledge and skill in a domain, the
ability to reason in the symbol systems used to communicate new knowledge in the
domain, interest in the domain, and persistence in the pursuit of excellence; and that (c)
inferences about academic talent are most defensible when made by comparing a
student's behavior to the behavior of other students who have had similar opportunities to
acquire the knowledge and skills measured by the aptitude tests; however, (d) educational
programming and placement should be based primarily on evidence of current
accomplishments compared to all other students.

Aptitude refers to the degree of readiness to learn and to perform well in a
particular situation or domain (Corno et al., 2002). Of the many personal resources that
individuals bring to a situation, the few that assist them in performing well in that
situation function as aptitudes. Previously acquired knowledge and skills in the domain
of study are important aptitudes for all academic learning. For example, phonemic
awareness is critical for learning to decode words; knowledge of algebra is critical for
learning calculus. Reasoning abilities are the second major category of scholastic
aptitudes. Instruction that requires students to discover relationships and make
extrapolations places heavy demands on reasoning abilities, especially students' abilities
to reason with verbal and quantitative concepts. Motivation, interest, and persistence are
also important aptitudes for the attainment of academic excellence. Finally, aptitude
cannot be assessed independently of the instructional and training programs in which
students will be placed. For example, persistence under one set of learning conditions
often differs from persistence under other learning conditions. This means that there
must be "congruence between the criteria used in the identification process and the goals



and types of services that constitute the day-to-day activities that students will pursue”
(Renzulli, 2005, p. 11).

The word aptitude is often used interchangeably with words such as ability,
talent, and potential. However, aptitude is a more general term than ability: It includes
those competencies called achievements as well. Aptitude is also a more inclusive term
than talent. Academic talent commonly refers only or primarily to the cognitive aspects
of aptitude, thereby excluding the broader range of motivational, temperamental, and
other characteristics required for the development of expertise. Aptitude is easier to
define and measure than potential. Potential is often taken to mean something like the
level of competence that individuals might achieve if reared in environments that were
perfectly attuned to their needs (Cronbach, 1972). When interpreted in this way, there is
no way to measure the construct.

An aptitude approach to identification of academically talented minority students
has several implications for practice. The first implication is that to identify the right
students one must measure the right aptitudes. In general, the abilities, achievements,
interests, and motivational characteristics that predict success in different academic
domains are the same for students from all ethnic backgrounds (Keith, 1999; Lohman,
2005). For example, reasoning abilities in the symbol systems used to communicate new
knowledge are critical aptitudes for all academic learning. Verbal reasoning ability is the
single best predictor of academic achievement across a wide range of fields of study.
Verbal reasoning ability in the language of instruction is often a better predictor of
academic success for English Language Learners (ELL) students than for monolingual
students. Other verbal skills—such as verbal fluency and production abilities—have also
emerged as important aptitudes for academic success from first grade (Scott & Delgado,
2005) to college (Sternberg et al., 2004). Therefore, if one hopes to identify the most
academically talented minority students, one should measure these and other
characteristics that students must be able to call upon when learning. Practically, this
means going well beyond the sort of nonverbal reasoning tests that can be administered to
all children simply because it is assumed that all can be compared to a common norm
group. Not to measure the appropriate aptitudes means that one will not identify many
minority students who either currently exhibit the highest competence in particular
academic domains or who are the students most likely to develop it. For example,
selecting students on the basis of their performance on a nonverbal reasoning test actually
excludes many of the most academically capable Black students.

The second implication is that one must compare students' scores on tests, rating
scales, and other measures to the proper norm groups when making different kinds
inferences from those scores. When the academic competence of students is estimated,
the primary reference groups are given by the performance of all other children in the
district, the state, and the nation. Blacks and Whites, males and females, rich and poor
are all held to the same standards.

However, inferences about aptitude require more nuanced judgments. We say
that a person has aptitude or talent for something if he or she learns in a few trials what



others learn in many trials. The critical variable, then, is number of opportunities the
person has had to acquire the knowledge or to learn the skill. When abilities are
developed over many thousands of trials, opportunity to learn must be approximated in
other ways. For abilities developed through formal schooling, the amount of schooling
provides a convenient yardstick. Grade norms on achievement tests use this standard.
Inferences about aspects of the student's mathematics aptitude made from such scores
presume that the student's educational experiences may be indexed by her year and month
in school. Changing the norm group by even a few months can substantially change
estimates of a student's aptitude, especially for young children. For abilities developed
through more general interactions with the culture, age is used as the yardstick.
Inferences about academic aptitude made from performance on ability tests presume that
the student's experiences in the culture are similar to those of others who have lived in
that culture for the same number of years and months. If the student has not lived or
participated in the culture for all of that time, then inferences about her aptitudes made by
comparing her scores to those of others of the same chronological age will be
inappropriate. Concretely, when one is making inferences about aptitude to reason
verbally in the English language, the score of a third grade ELL child should be
compared with the scores of other third grade ELL children in the same school or district
who have had roughly similar opportunities to learn English. This is not difficult to do,
as | show in the final section of this monograph. Attempts to use a common, national
norm group to estimate the academic talents of all students lead either to the use of tests
and/or other procedures that are inferior measures of academic aptitude or to the
identification of very few minority students. It is better to get a noisy estimate of aptitude
using the right norm group than a more precise estimate using the wrong norm group.

The third implication is that students of the same age who are inferred to have
talent in a particular area often have markedly different instructional needs. All students
need instruction that is geared to their current levels of accomplishment. When students
have had different opportunities to learn, however, instruction that is appropriate for one
will often be inappropriate for the other. An undifferentiated label such as "gifted" does
not usefully guide educational programming for a group that contains a mix of students
with uneven discrepancies between accomplishment and aptitude for learning in different
domains. One child may need from instruction several years in advance of her
classmates; another may need more rapid coverage of the material being learned by her
classmates; a third may need instruction at some level between these extremes or other
kinds of support and encouragement. In addition to intensive instruction in the domain,
minority students often need assistance in acquiring a vision of themselves as developing
scholars. This can be particularly difficult when there is little social support for—and
even disparagement of—academic excellence, especially from peers.

Historically, programs for the talented and gifted (TAG) were designed to serve
students who were much more homogeneous in levels of achievement. Only those
students who exceeded a common standard on tests of academic ability and/or
achievement were targeted for special assistance. However, such policies are
increasingly being challenged by minority students, their parents, and educational
professionals. Programs that endeavor to serve both academically advanced students and
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those academically talented students who display less stellar achievement thus face
difficult choices. On the one hand, continuing with present policies preserves the ability
of programs to serve the small and relatively homogeneous population of advanced
students. This especially is the case for programs with classes specifically dedicated to
serving the gifted. Simply adding minority students to these classes who are not prepared
for the level of instruction that they will encounter serves no one well. However,
continuing present practices may result in the increasing marginalization of such
programs within the educational system. If this occurs, the already meager funding for
TAG programs in many school districts is likely to be even further curtailed. On the
other hand, rethinking the goals of TAG programs and the range of students and services
that they provide could move programs in the opposite direction. Programs that target
academically talented students for special assistance could be viewed as central to the
school's mission if they broaden the range of services they offer to assist not only those
who already exhibit high achievement, but also those who need more assistance in
converting their superior academic talents into academic excellence.
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David F. Lohman
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Introduction

The purpose of this monograph is to present, explain, and then illustrate an
aptitude approach for identifying academically talented minority students. Although
grounded in over 80 years of research on the conceptualization and measurement of
aptitude, the approach draws most heavily on the work of the late Richard Snow (see
Corno et al., 2002). Sections of the monograph are adapted from four other papers that |
have recently published on this topic. Most of these papers use data from Form 6 of the
Cognitive Abilities Test (CogAT), which I now coauthor with Elizabeth Hagen. The first
paper (Lohman, 2005) presents evidence that shows why nonverbal tests (such as the
Nonverbal Battery of CogAT) should be measures of last resort—not first resort—when
identifying academic giftedness. The second paper (Lohman, in press-a) gives an earlier
effort to describe procedures for identifying academically talented minority students. The
concepts and procedures offered here represent a more recent summary of my evolving
understanding of this topic. The third paper (Lohman, in press-b) explains why ability
tests are best viewed, not as measures of innate ability, but as achievement tests of a
special sort. The fourth paper (Lohman & Korb, in press) explores why the majority of
children who excel on measures of ability or achievement in primary school do not excel
on similar measures administered in high school. Those who have time are encouraged
to look at the original documents for a less abbreviated discussion of the points made
here. All are available on my website, http://faculty.education.uiowa.edu/dlohman .

I first summarize some common misconceptions about the nature and
measurement of giftedness that have thwarted efforts to identify academically talented
minority students. Then I outline a method for identifying talented students that not only
increases the proportion of underrepresented students who are served, but is more likely
to identify those minority students who either currently display excellence in a domain or
who are likely to develop it. Although the approach can apply to giftedness in any area,
the discussion focuses on academic talent. In a nutshell, my argument is that (a)
academic talent is best understood as aptitude for the kinds of expertise that can be
developed through schooling; that (b) the primary aptitudes for academic learning are
current knowledge and skill in a domain, the ability to reason in the symbol systems used
to communicate new knowledge in the domain, interest in the domain, and persistence in
the pursuit of excellence; and that (c) inferences about academic talent are most
defensible when made by comparing a student's behavior to the behavior of other
students who have had similar opportunities to acquire the knowledge and skills
measured by the aptitude tests; however, (d) educational programming and placement
should be based primarily on evidence of current academic accomplishments.



Joan's Dilemma

The parents were not like those Joan typically had to placate. In fact, the mother seemed
genuinely perplexed as to why her daughter did not qualify for gifted services. Nicole had always
been precocious. Last year, as a fourth grader, she had advanced to the honors algebra class at
the local junior high. She was an inveterate reader who had already written several short stories
that had amazed her teachers. But this year Nicole did not qualify, and her mother wanted to
know why.

Joan had been the director of the TAG program now for almost five years. Last year she had
initiated a new identification system in an effort to increase the representation of minority
students in the program. Joan had attended several meetings in which it was explained that
traditional procedures for measuring ability and achievement were biased against those who did
not speak English as a first language or who did not have access to the hidden curriculum
assumed by the tests. A new test was purchased that promised to provide a culture-fair way to
measure ability. The presenter said that the test predicted academic achievement as well as other
ability tests and, more impressively, would identify equal proportions of White, Black, and
Hispanic students. It seemed almost too good to be true, but the presenter was very persuasive.

Joan and many of her colleagues in other school districts were eager to do a better job. Later
that year she had administered the new test to every student who was nominated for admission to
the TAG program. About half of those who had previously been included in the program no
longer made the cut. The new group included a few more Hispanic students, but actually had
fewer Black students. Further, many of the students who were identified were not doing that well
in class. Joan remembered the sinking feeling when she first saw the test scores. Had she done
something wrong? Had the teachers nominated the right children? Perhaps all along she had
mistaken academic smarts for real giftedness. This was all very troubling.

Joan's dilemma is one that | have heard in one form or another from many
directors of programs for the talented and gifted (TAG). All are good people who wanted
to increase the diversity of their program for the gifted. They expected that their new
identification procedures would discover more talented minority students. However, they
did not anticipate that these procedures would exclude many children that they had
formerly identified as gifted. And they did not expect that so many of the students—
minority and majority—would now be classified as "nonverbal” learners who needed
special programs.

Nonverbal Tests
Why Nonverbal Tests Will Not Solve the Problem

Since the earliest days of testing, nonverbal ability tests have been used to make
inferences about the reasoning abilities of those who were not fluent speakers of the
dominant language of the culture. Nonverbal tasks have long formed an important part of
both individual intelligence tests (especially the Wechsler scales) and group ability tests
such as the Otis-Lennon School Ability Test (Otis & Lennon, 1997) and the Lorge-




Thorndike Intelligence Tests (Lorge, Thorndike, & Hagen, 1964). We have now
accumulated an enormous amount of information about nonverbal tests. | have been
actively involved in this work for over 30 years. In a recent article (Lohman, 2005), |
summarized some of the evidence for group-administered figural reasoning tests such as
the Progressive Matrices (Raven, Court, & Raven, 1983) and the Nonverbal Battery of
the Cognitive Abilities Test (Lohman & Hagen, 2001a). Briefly, here is some of what we
know:

1. To call a test nonverbal is to make a statement about the observable
characteristics of the items that are presented and the responses that are
required. It is not—or at least should not be—a claim about the cognitive
processes typically employed to solve items. Specifically, many
nonverbal tests either require or elicit verbal processes in examinees. For
example, the ability to label stimuli and the rules that describe the
relations among them is critical for success on figural reasoning tests such
as the Progressive Matrices (Raven et al., 1983). Therefore, language is
important, even on nonverbal tests.

2. Some of the same students will be identified as gifted by nonverbal
reasoning tests as would be identified by verbal or quantitative reasoning
tests. Approximately 30 to 40% of U.S. students from all ethnic
backgrounds show approximately the same level of reasoning abilities on
nonverbal tests as on verbal or quantitative reasoning tests. This means
that nonverbal tests will identify these students as well as either verbal or
quantitative reasoning tests. However, the majority of students of all
ethnic backgrounds do not score at the same level across the three major
reasoning abilities. In all ethic groups there are people who excel in
verbal reasoning, others who excel in quantitative reasoning, and others
who excel in figural-spatial reasoning. In all ethnic groups, those who
show particular strengths in verbal and/or quantitative reasoning ability
are the most likely to succeed academically. However, most of these
students will not be identified by nonverbal tests. Indeed, students from
all ethnic backgrounds who show a relative strength in nonverbal
reasoning are actually less likely to succeed in school than those with
similar levels of verbal and quantitative reasoning ability and a relative
weakness in the nonverbal area. (See point 3.)

3. Nonverbal reasoning tests—especially those that require some form of
analogical reasoning—are good measures of the general (g) factor that is
common to all cognitive tasks. However, about half of the variation in
nonverbal test scores is task specific. This means that differences between
students on such tests are as likely to be caused by something specific to
the test as by differences in their general cognitive ability. Oddly, many
who are skilled in psychometrics ignore this when discussing test validity.



A test predicts success in learning to the extent that it samples the abilities
required for successful learning. Success in school depends primarily on
students' abilities to (a) acquire concepts through listening and reading and
to (b) communicate with others through speaking and writing.
Secondarily, it requires the same sorts of abilities for quantitative thinking.
Tests that measure the abilities to reason verbally and quantitatively are
therefore the best predictors of subsequent success in school. This holds
for all students, regardless of ethnicity.

Spatial abilities have been shown to be important additional aptitudes for
success in mathematics and engineering that can usefully supplement
measures of verbal and quantitative reasoning in predicting vocational
choice (Shea, Lubinski, & Benbow, 2001). However, nonverbal reasoning
tests such as the Progressive Matrices Test (Raven et al., 1983), the
Naglieri Nonverbal Ability Test (NNAT; Naglieri, 1997), or the
Nonverbal battery of CogAT (Lohman & Hagen, 2001a) measure figural
reasoning abilities, not spatial abilities. Good tests of spatial ability
typically require visualization and mental transformation of three-
dimensional objects (Lohman, 1994). Such tests also show large sex
differences that favor males. Neither the Progressive Matrices test nor the
CogAT show significant sex differences (in fact, females score slightly
higher than males on the CogAT Nonverbal Battery). Therefore, if the
goal is to identify students who excel in visual-spatial abilities, one should
administer tests of spatial abilities, not tests of figural reasoning ability.
Moreover, the spatial and figural types of thinking that are emphasized on
nonverbal tests are required infrequently in school. Although it would be
a good thing to design educational programs that assist these students, it
would seem prudent first to identify those who can succeed in the
programs schools currently offer. The burden for pioneering such
programs should not be placed on the backs of minority students.

An important appeal of nonverbal tests is that differences between the
average scores of native and nonnative speakers of English are smaller on
such tests than on verbally loaded tests. (The differences between
nonverbal and quantitative reasoning tests depend on the verbal demands
of the quantitative test.) Thus, if common norms are used, proportionately
more English Language Learners (ELL) and bilingual students will be
identified than if selection is based on a test of verbal reasoning.
Unfortunately, these will generally not be the ELL students who show the
highest achievement test scores, especially in domains that rely heavily on
verbal skills. Thus, for the convenience of using common norms, one gets
only a fraction of the most academically capable ELL students.

The situation for Black students is quite different. Differences between
Black and White students are, if anything, larger on nonverbal tests than
on verbal and quantitative reasoning tests. Indeed, the profile of higher



verbal and quantitative abilities with lower nonverbal reasoning abilities is
more common among Black students than among Whites, Hispanics, or
Asian-Americans. Approximately 20% of Black students show this score
profile (Lohman, 2005). This means that screening students with a
nonverbal test will actually eliminate many of the most academically
capable Black students.

8. Nonverbal ability tests appear to measure something more innate than
tests that use words or other obviously learned symbol systems. This
makes them highly appealing to those who want to believe that tests can
measure innate ability. However, the inference of innateness is not
justified. Scores on nonverbal tests are as much the product of education
and experience as are scores on other types of reasoning tests. Indeed,
norms for such tests have changed dramatically in the past 50 years (see
Flynn Effect, p. 12ff). There are no culture-free or culture fair tests
(Anastasi & Urbina, 1997; Scarr, 1994).

9. Naglieri and Ford's (2003) claim that the NNAT identifies equal
proportions of high-scoring White, Black, and Hispanic students was
supported only after the data had been re-weighted to make this happen.
Because the data were contrived, other investigators have not been able to
replicate these findings, either with Black students (Shaunessy, Karnes, &
Cobb, 2004, Stephens, Kiger, Karnes, & Whorton, 1999) or with Hispanic
students (Lewis, 2001). Indeed, all of these investigations found that the
NNAT identified fewer high-scoring minority students than other
nonverbal ability tests.

Uses of Nonverbal Tests in Screening for Gifted Students

What, then, is the proper role for nonverbal ability tests in identifying students for
acceleration or enrichment? Such tests do have a role to play in this process. But it is as
a measure of last resort, not of first resort. Height and weight are positively correlated.
We can predict weight from height, but only with much error. It is not fairer to measure
height for everyone just because we find it difficult to measure the weight for some.
Rather, we should use predicted weight only when we cannot actually weigh people.
High scores on figural reasoning tests tell us that students can reason well about problems
that make only the most elementary demands on their verbal and quantitative
development. This is extremely useful when one must determine whether a child suffers
from a general cognitive impairment. From the early form boards of Itard to the
contemporary nonverbal ability tests like the Universal Nonverbal Intelligence Test
(UNIT; Bracken & McCallum, 1998), nonverbal tests have assisted psychologists in
making inferences about the abilities of children who have hearing or speech problems or
who do not speak the language of the examiner.

But it is one thing to make inferences about basic mental competence and another
to infer readiness to profit from advanced instruction. Absent information on verbal



skills in the language of instruction, scores on a nonverbal test tell little about whether
children will succeed in classes conducted in Spanish, Japanese, or any other language.
More importantly, even within the population of native speakers, those students with the
highest nonverbal reasoning scores are usually not the students who are most likely to
show high levels of achievement in the classroom. Rather, those students with the
highest academic achievement in specific domains and those who reason best in the
symbol systems used to communicate new knowledge in those domains are the ones most
likely to achieve at a higher level.

Therefore, high nonverbal scores should qualify students for acceleration or
enrichment only if the scores are accompanied by (a) evidence of reasonably high
accomplishment in the academic domain in which accelerated instruction or enrichment
is offered or by (b) evidence that the student's verbal or quantitative reasoning abilities
are high relative to other children who have had similar opportunities to develop these
abilities. Most schools have this evidence for achievement, and those that administer
ability tests that appraise verbal and quantitative reasoning in addition to nonverbal
reasoning have the corresponding evidence for ability as well. For many ELL students,
mathematics achievement and/or quantitative reasoning abilities are often strong, even
when compared to the achievements of non-ELL students. For Black students, on the
other hand, low scores on the nonverbal reasoning test are relatively common among
those students with strong verbal and quantitative reasoning abilities. Thus, less than
stellar performance on a nonverbal test is even less informative for Black students than
for other students.

Absent ancillary information on verbal or quantitative abilities and achievement,
the odds are not good that one will identify many of the most academically capable
students by using a nonverbal, figural reasoning test. High scores on a nonverbal test are
thus a useful supplement. They sometimes add to the prediction of achievement—
especially in the quantitative domains. This means that the student with high scores on
both the nonverbal and quantitative tests is more likely to excel in mathematics than is
the student with high scores on either measure alone. (For verbal domains, the nonverbal
test adds little. In fact, it sometimes has a negative influence on the prediction of success
in domains that require verbal fluency.) And because the average scores for ELL
students are generally higher on nonverbal tests than their scores on tests with verbal
content, the test scores can encourage students whose academic performance is not
strong. The critical point, however, is not to confuse a higher average nonverbal score
with better assessment of the relevant aptitudes. Put differently, the figural reasoning test
may appear to reduce bias, but when used alone, it actually increases bias by failing to
select those most likely to profit from instruction.



Defining Giftedness

Any serious attempt to address the issue of minority representation in programs
for the gifted brings to the fore important questions about the nature of giftedness and the
way it is identified. Indeed, how best to identify gifted children is one of the most
persistent and controversial topics in the field of gifted education (VanTassel-Baska,
2000). Much of the controversy stems from different beliefs about the meaning of the
term gifted. Should giftedness be restricted to academic domains, or should it include
artistic, athletic, leadership, and other types of competence valued by society? In the
academic domain, should it be based on evidence of superior academic accomplishments
or on a measure of academic potential, such as 1Q?

How Many Forms of Giftedness?

Although many espouse broadening the definition beyond traditional notions of
1Q, considerable disagreement remains on which domains should be included. For
example, should programs be devised to develop all of Gardner's (1983, 2003)
intelligences? And if not, what is the principle that ranks one higher than another? For
those who adopt an ability-centered approach, should selection be based only on general
ability (g), or should it include the eight broad-group factors at the second level of the
Cattell-Horn-Carroll (CHC) theory (McGrew, 2005)? If the definition includes group
factors, are all eight factors equally important? If not, then why not? What are the
principles that lead one to develop one set of abilities and not another? And if selection
will be based on g, how does one account for the fact that different measures of g select
different students who have quite different likelihoods of displaying or developing
particular kinds of academic expertise?

Even a cursory consideration of these questions reveals that we are not interested
in ability for ability's sake, but rather in ability for something. We are not interested in
identifying bright kids in order to congratulate them on their choice of parents or some
other happenstance of nature or nurture. Rather, the goal is to identify those children who
either currently display or who are likely to develop excellence in the sorts of things we
teach in our schools. Identifying such students is a more manageable problem than trying
to measure the hundreds of ways in which people differ and then creating programs that
are uniquely tailored to each kind of exceptionality. Put differently, those who take an
ability-centered approach to the identification of giftedness have no basis other than
parsimony for designating one ability as more important than another ability. For
example, it is only when we add the criterion of utility that general crystallized abilities
become much more important than general spatial or general memory abilities in the
identification of academic giftedness. Crystallized abilities better predict school
achievement, even though general crystallized, spatial, and memory abilities have equal
stature in the modern theories of human abilities. Additionally, unlike the aptitude
paradigm that | advocate, the ability-centered approach to giftedness offers no principled
way for incorporating motivation, creativity, or any of the other factors we may think
important into the selection process. Indeed, the MENSA Society International is the
example par excellence of the ability-centered approach to the identification of giftedness.



Is Giftedness Innate?

The common conception of giftedness emphasizes the importance of innate
ability. The innate ability model helps account for the fact that exceptional children are
typically exceptional from a very young age. Although many of these children come
from families that have encouraged their development, this encouragement is often as
much a response to the child's unusual abilities as a cause of them.

Genetic factors are clearly important in accounting for individual differences in
achievement and ability. The statistic that estimates the proportion of genetic variation in
a trait for a particular group of individuals in a particular range of environments is called
a heritability coefficient. For example, in the U.S., heritability for height is about .85.
This means that about 85% of the variation in children's heights can be predicted by
knowing their parent's heights. In countries where there is a much greater variation in
nutrition, the heritability drops to about .60. The proportion of genetic variance is
smaller primarily because the environmental variation is greater. Traits that are not
affected by generic factors would have a heritability of zero.

Two facts are commonly overlooked in discussions of the extent to which genetic
factors explain or account for individual differences in intelligence. First, the
contribution of heredity is typically as high for measures of achievement as it is for
measures of ability. The distinction between ability and achievement tests cannot to be
made on the basis of the contribution of heredity to individual differences in the scores.
(See The Jangle Fallacy, p. 16.) Second, estimates of heritability vary substantially
across cohorts of people who share a common genetic heritage. For example, Sundet,
Tambs, Magnus, and Berg (1988) computed heritability for the ability test administered
to all 19-year-old Norwegian men at the time that they become eligible for military
service. The yearly data go back to 1931. Heritability coefficients followed a gentle sine
curve that repeatedly peaked and dipped across decades, with a high value of about .80
and a low of about .20. Heritability is thus not a number but a range of numbers.

Sometimes we can identify the environmental factors that produce these changes
in heritability coefficients. For example, it has long been known that the contribution of
heredity to 1Q scores varies markedly across social classes (Jensen, 1981). However, the
issue is difficult to study because within ethnic groups in the U.S., social class is in
significant measure a function of ability. Estimating the unique contributions of heredity
and environment requires not only much data on low socioeconomic status (SES)
families but also the use of complex statistical techniques to disentangle the variables.

A recent study by Turkheimer, Haley, Waldron, D'Onofrio, and Gottesman (2003)
excelled on both counts. Figure 1 is adapted from their report. The solid line in the
leftmost panel of Figure 1 shows how heritability for WISC 1Q scores at age seven varied
as a function of socioeconomic status for 319 twins. The best estimate of heritability for
the lowest SES children (those with SES scores between 0 and 20) was near zero. This
means that individual differences in the WISC 1Q scores of these twins were almost
entirely due to variations in their environments. For the highest SES children (those with



SES scores between 80 and 100), the estimated heritability was between 80 and 90% of
the variance. Therefore, the contribution of the environment—hboth that portion shared
by both children and that portion unique to each child—was vastly more important for
low SES children. The environmental variance shared by the twins is shown in panel C
and the environmental variance unique to each twin is shown in panel E.

A C E
o (=1 o
o

o] 3 8 s
= = | =
3 3 8
T © T © g o
= S s 2 £ 3
° k=] °
5 = 5 = 5 = |
[=] [=] (=]
[= % (=N (=8
e e O w
o o a o \

[=] [=] =2

[=1 =] S

0 20 40 60 80 0 20 40 60 80 0 20 40 60 B8O

SES SES SES

Figure 1. Proportion of variance in WISC Full Scale 1Q at age 7 accounted for by
additive genetic (Panel A), shared environmental (Panel C), and non-shared
environmental components (Panel E) as a function of socioeconomic status
(SES) for N = 319 twin pairs; 43% White, 54% Black, mostly low SES
families (Turkheimer et al., 2003). (Reprinted with permission.)

This does not mean that ability tests are biased against low SES children. Most
do a good job of estimating current levels of cognitive development. What Figure 1
shows is that the contribution of genetic factors to differences in performance varies as a
function of the child's opportunity to develop the abilities estimated by the test.

Policies for identifying gifted students make explicit the policy maker's
assumptions about the relative importance of biology and experience on the development
and expression of abilities. Selection policies that emphasize the importance of
biological factors include (a) basing identification on tests that are assumed to measure
innate ability (especially 1Q) rather than on achievement or on some combination of
ability and achievement, (b) identifying gifted students early in primary school—even
kindergarten—but not systematically thereafter, or (c) making inferences about academic
potential by comparing the scores of all students to the same national norm group.
Conversely, selection policies that emphasize the role of experience tend to (a) emphasize
measures of accomplishment or academic achievement, usually within particular
domains; (b) aim for yearly identification and reassessment of students, with services
matched to the current development of the child; and (c) estimate students' aptitude by



10

comparing their performance not only to all other students but to other students who have
had similar opportunities to acquire the knowledge and skills measured by the test.

Selection policies also make concrete assumptions about what tests measure.
Indeed, part of the controversy about identification practices stems from
misunderstandings about the limitations of tests and other scales. Many identification
procedures erroneously treat test scores as if (a) they were error free, (b) all tests
measured the intended construct with equal fidelity, (c) all tests measured the same thing
throughout the score scale, and (d) the norms of the different tests were equally good.
Ignoring these limitations of tests can seriously compromise the identification process.

Giftedness as a Category Label

Words both direct and mislead our thinking. The act of naming something
enables communication with others. But it can also reinforce the perverse human
tendency to misrepresent a characteristic that varies continuously. Thus, we speak of
learning disabled or gifted students as if these labels represented discrete categories
rather than arbitrary portions of continuously varying score distributions. If two well-
respected tests give different ability scores for the same child, one saying that the child is
gifted and the other reporting a lower score, many would dismiss one outcome—usually
the lower score. But such disagreement between tests is the rule, not the exception.
Suppose we define gifted as scoring in the top 3% of the distribution of intelligence. We
administer two of the best individual intelligence tests—the Stanford-Binet V and the
WISC-1V—to each student. Full-scale 1Q scores on these tests correlate about r = .84
(Roid, 2003). This means, however, that only about half of the students who score in the
top 3% on one test will also score in the top 3% on the second test (Lohman & Korb, in
press). If the interval between test administrations is longer than a few weeks, then even
fewer would merit the label gifted on both tests.

This is not what most test users expect, in part, because when we think about
gifted children, we tend to envision those children who most clearly exemplify the
category. These will generally be those with the most extreme scores. And although the
scores for these children are also likely to differ across tests, both scores are likely to fall
above the cut score. For other students, we have an unfailing tendency to focus on those
scores that are consistent across occasions because they confirm our expectations of
consistency.

Confirmation bias is widespread in human reasoning (Nickerson, 1998).
However, no matter where we set the cut score on the upper tail of the score distribution,
many more students will be near that cut score than far above it. This is shown in Figure
2. When the scores of these students regress towards the mean on retest—and on average
they always regress—many will fall below the cut, and the scores of an equally large
group of students who previously failed to make the cut will now rise above it.
Regression to the mean is inevitable whenever the two sets of scores are not perfectly
correlated. Indeed, it is another way of saying that two variables are not perfectly
correlated. The lower the correlation or the higher the initial score, the greater the
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regression.! Keeping track of everyone—not just the cases that stand out clearly in our
minds—nhelps us combat the confirmation and typological biases in our thinking.

cut score

-
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Figure 2. How selecting examinees with high scores produces an odd-shaped score
distribution with many individuals just above the cut score. Many of the
examinees in the left half of this new distribution will score below the cut if
given an alternative test.

Even those who understand that the boundaries between "gifted" and "not gifted"
are arbitrary often assume that category membership would remain constant if we had
perfectly reliable measures. This is not true. Longitudinal studies of ability and
achievement show that the majority of students who would be classified as gifted one
year would not be so classified a few years later, even if we somehow obtained error-free
scores on the ability test (Humphreys & Davey, 1988). This is because (a) cognitive
abilities develop at different rates in different children and (b) the sources of individual
differences change as one moves up the developmental scale.

The critical mistake here is to assume that ability is fixed, not constantly
developing. It ignores the fact that to maintain a particular rank, a child must not only get
better each year but must improve at the same rate as others who had the same initial
score. Using status scores such as percentile ranks (or derivatives such as 1Qs) masks this
year-to-year growth. If the same dimension were labeled "language development" rather
than "giftedness," then we would expect to find some whose development was unusual at
one point in time but not unusual at another. Speaking in sentences is unusual for a one
year old. It is not unusual for a two year old. Those who identify gifted students can thus

! Here is a way to envision why regression occurs. Imagine the floor of a large auditorium in which
students are sitting in rows of chairs arranged in the form of a normal (bell-shaped) distribution. The rows
near the middle of the auditorium have many chairs, but the outside rows at the extreme right and left have
only one chair. At a given signal, students rise and must find a new chair. They are allowed to move, on
average, three rows in either direction. (How much movement is allowed is given by the correlation
between the students' row numbers before and after the move.) Those near the middle will have no trouble
finding a chair in the rows to their right or left. But for those near the extreme right, there will be many
more chairs to their left than to their right. For every person who moves to the right, two or three will find
places by moving toward the middle. Thus, when everyone is reseated, those who were seated near the
extremes will, on average, have moved closer to the middle.
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inadvertently become gatekeepers for the precocious rather than advocates of
developmentally appropriate instruction for all students.

Giftedness as Relative to the Norm Group

Flynn Effect. Judgments of exceptionality depend on the norm group. Scores
that are unusual in one cohort often are not unusual in another. For example, national
norms for both ability and achievement tests have been changing for as long as we have
been norming tests. Scores on ability tests have been rising at the rate of about three 1Q
points per decade since the 1920s. This increase is sometimes called the Flynn Effect
after the researcher who first systematically documented it in many countries (see, e.g.,
Flynn, 1987). Figure 3 shows one estimate of this increase for the Binet and Wechsler
tests.
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Figure 3. Gains in average 1Q for the U.S. White population on the Binet and Wechsler
tests from 1918 to 1996. Examinees who received an 1Q of 100 in 1918
would have received an 1Q of 75 for a similar performance in 1996 (Horgan,
1995).

Growth has been even larger on nonverbal tests such as the Progressive Matrices
and was unabated in the most recent studies (see Raven, 2000). This is one reason that
major ability and achievement tests are re-normed every 5 to 10 years. Even when two
tests are normed in the same year, however, samples of examinees differ, and so norms for
the two tests are not necessarily the same. Therefore, a selection rule that defines
admission in terms of 1Q or national percentile rank will not admit the same number of
students in different years or when different tests are used, especially if the norms are not
of equal recency and quality.
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There are many examples of studies that demonstrate how differences in norms
can confound efforts to identify gifted students. For example, Shaunessy et al. (2004)
administered the Culture Fair Intelligence Test (CFIT; Cattell & Cattell, 1965), the
Standard Progressive Matrices (Raven; Raven et al., 1983), and the NNAT (Naglieri,
1997) to 196 predominantly Black students in a low SES rural school district. Their goal
was to see which test identified the most gifted students. To do this, they compared the
number of students who fell in 5-point percentile bands on each test beginning at the 80th
percentile.

The NNAT, which has the most recent norms, identified only three students as
falling above the 80th age Percentile Rank (PR); the Raven, which has some normative
data collected in the 1980s, identified 18 students; and the CFIT, which has the oldest and
least defensible norms, identified 36 students.? There were two findings. First, the study
showed that the NNAT did not identify equal proportions of White and Black students
(cf. Naglieri & Ford, 2003). Second, it demonstrated the importance of the norming
sample and how norms for tests have changed over the past 50 years.

Even if the tests were all normed on the same population, the common practice of
accepting the highest score across several different tests that measure the same ability is
fundamentally misguided. It assumes that the highest score in a set of different test
scores best estimates a student's ability. This is not true. The best estimate is given by
the average of these scores (see pp. 38ff).

The Importance of Local Norms. The Flynn Effect demonstrates that judgments
about exceptionality depend on the national norms that are used to interpret scores. More
students will obtain high scores when older norms are used than when more recent norms
are used. However, differences between schools in the same state are many times greater
than differences between cohorts of students in different decades. This is important
because the need for special services depends not so much on a student's standing relative
to age- or grade-mates nationally, but on the student's standing relative to the other
students in the class. Talent searches and district-wide programs that recruit students
from different schools need the common standard of national, state, or district norms.
National norms also provide critical information on a student's relative standing on the
different abilities measured by the test. Individual schools, however, rarely replicate the
nation in their distribution of ability or achievement. In about 5% of the schools in the
nation, the average student scores at the 95th percentile on the lowa Test of Basic Skills.
Surely the students in these classes are quite capable. But it is unlikely that a student who
scores at the 98th national percentile in such a class will be as mismatched with the
common curriculum as the student who scores at the 98th national percentile in a class in
which the typical student scores at the 50th percentile on the ITBS. In short, although
both national and local norms have important uses, decisions about identification and

2 Although the CFIT norms are still in use, they are not recommended. They were based on convenience
samples of U.S. and British students collected in the 1960s and were indefensible when new (see
Tannenbaum, 1965). National norms for the Raven have never been collected, so users are advised to
collect their own norms.
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acceleration are often best made using local norms. Many publishers offer local norms
when the school or district tests all children in a particular grade.

Age Norms. Judgments about academic potential often assume a different cohort
than either a national or local grade cohort. Suppose that we discover that the student
whose achievement is exceptional is actually a year older than the other students in the
class. For example, some parents hold their child out of school for a year to give him an
advantage in physical and cognitive development over his classmates. Although
instruction should be geared to the child's achievement, would one still consider the child
"gifted?" Conversely, suppose a child is considerably younger than her classmates or has
attended school irregularly. Should her scores be compared with others in the same grade
when estimating her ability to learn?

One of the primary differences between ability and achievement tests is that
ability tests report scores relative to age-mates.® Ability is an inference about rate of
learning given equal opportunity to learn. We use age as a yardstick in measuring ability
because it is a useful surrogate for "total amount of experience in the culture.” If the
abilities are those that can be developed in the course of everyday interactions with the
culture, then comparisons to one's age cohort provide important information. If the
abilities can be developed through school experiences, then comparisons with those who
have had similar amounts of education (i.e., grade norms) are also helpful. However,
even small differences in the choice of age cohort (e.g., 6 years 0 months versus 6 years
10 months) can make a large difference in whether a particular score is considered
exceptional. If the child was ill for several months or lived in the culture for only half of
her life, would norms based on her age cohort be most appropriate for inferences about
her ability to learn?

Subgroup Norms. For those whose experiences differ markedly from the norm,
aptitudes need to be judged relative to a different cohort. Always, the preferred
comparison group would be those who have had roughly similar opportunities to acquire
the abilities sampled by the test. Concretely, one should look at the performance of the
ELL child relative to other ELL children who have had roughly similar amounts of
exposure to English. The "fair" procedure of comparing all to the same age or grade
group regardless of their experience is equivalent to the "fair" procedure of comparing all
children to a common score distribution, regardless of age. Furthermore, as shown below
(see pp. 51ff), one need not develop rigorous norms tables or compare the child only to
the handful of others who have had similar experiences. Rough classifications (such as
ELL versus native speakers) go a long way to correcting the problem.

Assessments in Other Languages. Should a test also be administered in the
child's other language(s)? If the goal is to assess the full extent of a child's cognitive
competence, then the test(s) needs to be aligned not only to the language(s) but also to the
culture(s) of the child. This is more commonly a problem when making judgments about
cognitive impairments than about readiness to profit from a more rapidly paced

® For individually administered ability tests, this is the only norm group. Group-administered tests such as
CogAT report both age and grade norms.
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instruction, for example. In such situations, language can introduce construct-irrelevant
variance into the testing situation. One can reduce this impact by presenting problems
that require verbal reasoning, but that use only pictures. This allows the child to use any
language when attempting items. For example, one can present verbal analogies using
pictures rather than words. Unfortunately, many concepts cannot be readily displayed in
pictures and even those that can are often difficult to interpret (e.g., is it a tomato or an
orange?). Further, pictures are not culturally neutral. In spite of these limitations, such
tests provide a more comprehensive picture of the child's intellectual development than
those that only require reasoning with geometric shapes.

However, instruction is always conducted in one or more languages. Knowing
the child's competence in another language is at best a helpful predictor of the level of
competence the child might someday attain in the language of instruction. Concretely, if
a child has excellent oral language abilities in Spanish, we would predict the attainment
of at least above-average skills in English. Spanish listening, speaking, reading, and
writing abilities will function as direct aptitudes for classroom learning, however, only if
the instructional program allows or requires the child to use them. In those situations in
which English is either one of the languages of instruction (or the only language of
instruction), students' performance relative to others who have had roughly similar
opportunities and experiences in acquiring English should be estimated. To exclude such
abilities from the assessment will significantly underrepresent the set of aptitudes needed
for learning. Assessments in the language of instruction provide an important frame of
reference for making judgments about the likelihood that if given proper assistance, the
child will someday attain academic excellence in an English-speaking educational
system. In this way, an aptitude perspective thus helps clarify those situations in which
assessments in a second language would be helpful or even necessary.

Scaling Effects. Raw scores (i.e., number correct) on most standardized tests are
first converted to scale scores. 1Q scores are simply age percentile ranks (PRs) of the
distributions these scale scores. An 1Q of 100 always translates to an age PR of 50. The
PR equivalent of other 1Q scores depends on the standard deviation that is imposed on the
scores. Different procedures for constructing score scales will produce different raw
score to scale score conversions, and thus will result in different 1Q scores. For example,
changes in the scaling of the Stanford-Binet between Form L-M and the fourth and fifth
editions dramatically reduced the number of extremely high 1Q scores that were reported
(Ruf, 2003).

Conclusions. Judgments about exceptionality depend importantly on the norm
group that is used. Whether a particular score is considered exceptional also depends on
how the norms were derived, how the test scores were mapped onto a score scale, and
how the scores will be interpreted. The child who is considered gifted when compared to
others in his class may not be considered gifted when compared to others in the nation, to
others who are the same age, to those who were tested a few months earlier, to examinees
of the same age who were tested a decade or two later, or to those who have had more
experience in the culture of the assessment. Those who do not understand the relativity
of norms—especially on ability tests—miss the easiest and most effective way to identify



16

those minority students who are most likely to develop academic excellence. It is
important to measure the right abilities; but it is equally important to compare students'
scores to the right norm groups.

Abilities as Achievements

Consider two fifth grade students. One shows academic accomplishments well in
advance of her peers but an ability test score that is good but not exceptional. The other
shows the opposite pattern: a high ability test score but only moderate academic
accomplishments. Which student is most clearly academically gifted? Many in the field
of gifted education would pick the child with the higher ability test score because they
believe that the ability test is a better measure of innate ability, whereas measures of
academic accomplishments (such as achievement test scores, science projects, etc.)
measure "school learning," not real giftedness.

There are two problems with this belief. First, it assumes educational
accomplishment depends solely on those abilities sampled by the ability test. Other
abilities or personal attributes and contextual factors such as the content of the class or
the method of instruction are assumed to exercise minor influence on learning. But this is
not the case. Although general reasoning and problem solving abilities are single most
important resource for learning, they are only one of many personal and contextual
factors that must be brought to bear in order to develop competence in a domain. An
aptitude perspective requires that one understand these other contextual and personal
factors. This should be done at the outset, not as an afterthought. The aptitude
perspective also sidesteps fruitless debates about the nature of intelligence. Reasoning
abilities are but one of several aptitudes required for the development of academic
excellence. They are surely an important measure, and absent any information about
prior accomplishment, provide the best prediction of academic success. But they are a
predictor, not the criterion. The criterion is academic excellence in any of its many
forms. Confusing the predictor with the criterion would be like confusing physical
fitness with skill in playing basketball, tennis, or any other sport. Many who have the
requisite physical fitness required by sport do not have other physical, motivational, or
personality characteristics needed to develop high levels of competence in it.

The second reason many people give precedence to 1Q over evidence of
accomplishment is that they, like many before them, have an intuitive theory of ability as
innate. This theory comes not from some conspirators bent on misleading the public.
Rather, like intuitive theories in science, it comes from their everyday experiences.
Understanding the alternative view requires understanding something about the
development of personal theories of ability and achievement.

The Jangle Fallacy

Ability tests are best understood as a particular type of achievement test.
However, since the earliest days of mental testing, both psychologists and educators have
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struggled to attain this understanding. In a book published in 1927, Truman Kelley called
attention to something he dubbed the "jangle fallacy.” Kelley was the lead author of the
first edition of the Stanford Achievement Test. As a statistician of some repute, Kelley
was bothered by the way people treated scores on his achievement test and various
intelligence tests as if they measured independent constructs. He knew that the overlap in
individual differences on the two types of tests was enormous. For the tests he was using,
Kelley estimated that about 90% of the "true" or systematic variation in general
intelligence was shared by composite measures of academic achievement.

The culprit, he said, was language. Because different words—"intelligence™ and
"achievement"—uwere used to describe the constructs measured by the two types of tests,
people treated intelligence and achievement test scores as if they were in fact distinct.
Kelley coined the term "jangle fallacy™ to describe this tendency to treat terms that sound
different as if they really signified different concepts. "Intelligence™ and "achievement"
sound as though they are (or should be) different things. Therefore, we treat tests so
labeled as if they measured different things.

Kelley was surely at least half right. Language indeed abets our propensity to
view concepts that differ only in degree as if they differ in kind (Nickerson, 2004). But
language not only shapes thought, it is in turn shaped by the concepts and belief systems
we have constructed and wish to express. The larger problem, then, may be the beliefs
themselves.

A Theory of Personal Theories About Ability and Achievement

Like most fallacies in educational measurement, the jangle fallacy seems to recur
in every generation. In large measure, this is because most of us who study abilities and
achievements go through a similar progression in our beliefs about the nature and nurture
of intellectual competence. As in most such developmental schemes, virtually everyone
begins with a version of the simplest theory. Why some move on while others remain
committed to a particular belief is not always clear. One factor that seems to matter is a
willingness to consider—and even to seek out—evidence that contradicts one's current
views. Openness to new perspectives is difficult if one has a vested interest in preserving
the current belief. Cognitive styles may also matter. A fondness for the sort of sharp
categories that typify simpler theories may make it difficult to move to fuzzier worlds in
which there is more grey than black and white.

There are several clear examples of this progression in beliefs about intelligence
and achievement (see Lohman, in press-b). For many, the transition to a new
understanding of ability comes after realizing that what intelligence tests measure is very
much the product of education and experience. J. M. Hunt recounts such a transition.

His book, Intelligence and Experience (1961), summarizes research on the effects of
experience on the development of intelligence. In trying to explain why challenges to his
belief in a fixed intelligence were so unnerving, Hunt appealed to Festinger's (1957)
theory of cognitive dissonance:
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In his own professional life history, the writer finds in himself some evidence of
[cognitive dissonance]. So long as he was professionally identified with the
testing function, it was highly comforting to believe that the characteristics tested
were fixed in individuals. Evidence hinting that these characteristics were not
fixed produced intense dissonance, for it threatened his belief in fixity and the
adequacy of his professional function as well. (pp. 14-15)

There are many other examples of this transition in beliefs about the relationship
between conceptions of intelligence and achievement. For most theorists, the changes are
less well documented than in Hunt's case. But the products of these changes are clear,
even though the transitions themselves are usually less transparent. The development of
beliefs about the constructs of ability and achievement commonly fall in one of the
following four levels.

Level 1. Naive Nominalism or ""Things Are What They Seem to Be"

The person at this level believes that ability tests measure (or ought to measure)
innate potential. This means that scores on an ability test should not be influenced by
culture, education, personal experience, or motivation. Similarly, achievement tests
measure (or ought to measure) only knowledge and skills learned in school. Performing
better on an ability test than on an achievement test is interpreted as "not living up to
one's potential.” Virtually everyone starts with this understanding. They retain this
belief until confronted with evidence that challenges it. Then they either progress to the
next level or engage in various repair strategies to preserve their Level 1 beliefs.

Level 2. Ability and Achievement Tests Seen as Exchangeable

The person at this level has encountered evidence of the overlap between
measures of intelligence and achievement. This evidence may come from statistics that
show high correlations between ability and achievement tests. Less formally, it may
come from an inspection of ability and achievement tests that shows similarities in the
content and structure of items on the two types of tests.

Reactions to this knowledge take several forms. Some look at the overlap and
conclude that all tests measure general ability (Spearman, 1923; Jensen, 1998). Others
look at the same data and say that the overlap is mostly the product of learning (Ferguson,
1956; Humphreys, 1981; Thorndike, Bregman, Cobb, & Woodyard, 1926). Although both
explanations account for the overlap between ability and achievement tests, neither
accounts for the differences between them. A popular solution that attends to both the
similarity and difference is to envision a continuum in which tasks vary by their novelty.
The more achievement-like tasks are at the low-novelty end of the continuum, whereas the
more ability-like tasks are at the high-novelty end. A continuum like this may be found in
the writings of Stern (1914), Thorndike et al. (1926), Anastasi (1937), Cattell (1943;
1963), Cronbach (1970), Snow (1980), and Sternberg (1985), to name a few. Placing both
types of tasks on the same continuum recognizes their commonality. Placing them at
opposite ends of the continuum also recognizes their uniqueness.
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Interpretations of this continuum vary. For example, in his original proposal of
the theory of fluid (Gf) and crystallized (Gc) abilities, Cattell (1943) emphasized the
equality of the two intelligences that he had distinguished. However, in later versions of
the theory (Cattell, 1963, 1971), fluid ability was interpreted as something like the true,
innate intelligence of the individual that, when invested in experience, produced a
particular constellation of crystallized abilities. Although Horn (see, e.g., Horn & Noll,
1997), Snow (1980), and others have repeatedly disputed this interpretation, it is the one
that is most often presented in elementary textbooks that discuss the theory of fluid and
crystallized abilities. Among other things, the view of Gf as the measure of innate
intelligence fails to explain why genetic factors are as important for Gc as for Gf
(Cronbach, 1976).

The attempt to interpret fluid reasoning abilities as the real intelligence is perhaps
better understood as an attempt to preserve Level 1 beliefs about innate ability in the face
of Level 2 evidence that contradicts these beliefs. There are other common examples of
this tendency. Most people who recognize that current tests of ability and achievement
overlap also assume that we could construct tests that would greatly reduce or eliminate
the overlap. An example is the hope expressed by many of us in the 1970s that we could
construct better ability tests by directly measuring the higher-level cognitive processes
that people used when solving items on ability tests or performing other complex tasks
(e.g., Hunt, Frost, & Lunneborg, 1973; Snow, 1978; Sternberg, 1977). A more extreme
version of this view is being championed today by those who claim that only "nonverbal”
tests can measure abilities. In this view, tests that measure reasoning abilities should not
be contaminated by content or skills that would influence performance on an achievement
test. Some advocate the use of nonverbal tests such as the Progressive Matrices (Raven
et al., 1983) or the Nonverbal Battery of the Cognitive Abilities Test (CogAT; Lohman &
Hagen, 2001a). Others consider even these tests contaminated because the directions are
given orally and thus use words. Advocates of this view argue that achievement tests
ought not to measure anything that could be labeled "ability” (Naglieri & Ford, 2005).

Level 3. Complications Everywhere!

Those who get beyond the idea that ability and achievement are separate—or
presently may be made separate—confront a long list of further complications. Many
who enter this swamp seem never to emerge. Rather, like marooned naturalists, they
contentedly explore the wonders of a series of island domains, each of which is
sufficiently complex to occupy a competent research team for their entire careers.
Examples include:

The effects of culture on cognition. Beginning in the 1920s, some theorists
noted that the very concept of intelligence is rooted in culture (see Anastasi, 1937,
Degler, 1991). A culture-free measure of intelligence is thus something of an oxymoron.
Similarly, what counts as achievement varies across cultures and eras. Factual
knowledge, spelling, and computation skills are less valued today than one hundred years
ago. Independent thinking and problem solving are generally more highly valued today.
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The effects of education, practice, and training on abilities. All abilities—from
those required by the simplest reaction-time task to the most complex problem-solving
task—respond to practice and training. Near the end of her career, Anastasi (1980)
observed that much confusion could be avoided if the term "ability” would always be
prefaced by the adjective "developed.” Similarly, Snow observed that intelligence is not
only education’'s most important raw material but also its most important product (Snow
& Yalow, 1982). Of course, this does not rule out a substantial role for biological factors
in individual differences in abilities at any point in the sequence of their development.

The effects of knowledge on thinking. Just as people too glibly speak of the
distinction between "ability" and "achievement,” many also speak too glibly about the
separation of cognitive processes and the knowledge on which those processes act. One
of the most important discoveries about human cognition is the extent to which thinking
is bound to the objects of thought (Greeno, Collins, & Resnick, 1996). Put differently,
there are no "information-free" cognitive processes. Reasoning does not exist as a
module in the brain that can be applied like a tool to different problems (Lawson, 2004).
Rather, how well we reason depends on how much we know. Language has particularly
powerful effects on the development of thought, from the acquisition of simple
perceptual concepts to complex assemblies of knowledge and skill that require many
years to acquire.

The unity of the ability/achievement space. If all abilities are achievements, and
all thinking is rooted in knowledge, then it makes little sense to talk about abilities and
achievements as if they were qualitatively different things (Snow, 1980). Rather, many
who study individual differences see a single space of developed competencies or
abilities (Carroll, 1993; Cronbach, 1990; Horn & Noll, 1997; Humphreys, 1981). Some
of these abilities are developed primarily through formal schooling, others through out-
of-school experiences common to most children in a culture, and yet others through
experiences that are unique to the individual. Different tests sample from different
regions of that space of competencies. Achievement tests sample a broad range of
knowledge and skills acquired primarily in school-like activities. Ability tests such as
Otis-Lennon or CogAT emphasize reasoning abilities that are required by and developed
through experiences both in and out of school. Most individually administered ability
tests, such as the Stanford-Binet V (Roid, 2003) and especially the Woodcock-Johnson
111 (Woodcock, McGrew, & Mather, 2001), sample a much broader array of abilities such
as Comprehension-Knowledge, Long-term retrieval, Visual-Spatial ability, and Short-
Term memory. Put another way, although reasoning depends on knowledge, what is
known includes much more than those associations that facilitate reasoning. Reasoning
abilities are thus a subset of the much larger domain of developed competencies.

The multidimensionality of the unified ability space. For a very long time we
have known that ability is a multidimensional, not unidimensional concept. Most
theorists agree that the 70+ abilities that have been identified can be organized in a
hierarchy: a g factor at the highest level, seven or more broad group abilities at the next
level, and 50-87 primary abilities at the base (Carroll, 1993; Horn & Blankson, 2005;
McGrew, 2005). This theory is much less comforting to those who wish to make simple
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comparisons between ability and achievement than the Cattell (1963) theory of fluid and
crystallized abilities. Fluid reasoning ability now includes verbal, quantitative, and
figural aspects (Carroll, 1993); crystallized abilities no longer include quantitative
achievements (McGrew, 2005). There is no easy division of abilities into the two camps
of ability and achievement constructs.

Is Gc the real intelligence? There has long been a bias among researchers that
fluid intelligence (Gf) represents the real, biologically determined intelligence, whereas
crystallized intelligence (Gc) better represents the products of investing this biological
intelligence in particular experiences. Although there is some evidence that this may
indeed be the case with very young children, thereafter "Gc may precede and do more to
determine Gf than the reverse” (Horn & Blankson, 2005, p. 64; see also Lohman, 1993).
Gf may also not be as central to models of abilities as many have believed. In his last
published paper, Carroll (2003) reported a reanalysis of the Woodcock-Johnson
(Revised) norm data. One of the major purposes of the analysis was to test Gustafsson's
(1988) hypothesis that Gf = g. The analysis, however, showed that the Gf factor was
much less important than expected. The best measures of g were vocabulary and
mathematical problem-solving tests.

The impact of affect and volition on cognition. Aristotle distinguished between
cognition, affection, and conation—or knowing, feeling, and willing. Modern research
on cognition shows that thinking is deeply enmeshed with affect. Interest (or disinterest),
surprise (or boredom), enjoyment (or disgust) moderate what we remember about a topic,
how deeply we think about it, and how long we will persist in thinking about it.
Similarly, the choices that we make as we embark on a task, or when we first encounter
difficulty or distraction, also influence the success of our efforts. Put differently, one
cannot estimate how well people think unless they are willing to try their best. Even
then, they will generally do better if the topic interests them and if they feel that they are
having success at it. Further, the knowledge and skills that they assemble both reflect
and feed into interest. There is no way to separate the measurement of ability from
motivation or feeling.

The effects of experience on brain structures. As with other dichotomies, the
simple distinction between biology (or genotype) and experience does not survive close
inspection. For example, even if one could somehow measure the neuronal connections
of the neonate's brain, the measure would not describe her biological structure for long.
We now know that the brain is changed by experience. Extensive experience in a domain
effects substantial changes in the structure of the brain and the way it processes
information (Nelson, 1999). At a molar level, this means that the biological contribution
to individual differences in ability is moderated by the quality of the environment in
which the child is raised. Heritability is substantial for children in high SES families but
much lower for children in low SES families (see Figure 1). Further, as Cronbach (1976)
noted, virtually any statement made about the heritability of tests of general ability would
apply with equal force to measures of academic achievement. This does not mean that
anyone can do anything. A naive environmentalism is surely more misleading than a
naive nativism. What it means is that, just as the neonate must grow physically to keep
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up with his peers, so too must he grow cognitively. The experiences that feed this growth
determine subsequent cognitive status even more surely than nutritional intake
determines subsequent physical growth.

Level 4. Systems Theories

Given the scope and complexity of research on cognition, it is not surprising that
very few scholars are able to envision theories or paradigms that integrate these diverse
themes into a coherent whole. Two of the most impressive efforts are those of Robert
Sternberg and Richard Snow.

Most educators are familiar with Sternberg's (1985) triarchic theory, so it will not
be summarized here. Snow's theory is less well known but in many ways is easier to
apply to the problems educators face (for an introduction, see Corno et al., 2002). The
theory concerns how we might best design instruction to meet the needs of different
learners (Cronbach & Snow, 1977). Turned around, it addresses the fundamental
question of readiness to learn from a particular set of educational activities (Snow &
Lohman, 1984; Snow, 1992, 1994). The central construct is that of aptitude, by which
Snow meant readiness to learn and perform well in a particular situation or domain.
Aptitudes for learning are therefore tied both to what must be learned (i.e., what kind of
expertise do we aim to develop?) and to the learning context (i.e., how are students
expected to learn?). Students who will have a difficult time acquiring one type of
expertise (e.g., mastering algebra) may have less difficulty acquiring expertise in another
domain (e.g., creative writing). Those who might have difficulty succeeding under one
instructional arrangement (e.g., large lecture class)