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Preface

Few psychological phenomena are as elusive as intelligence. Indeed, psy-
chologists cannot even quite agree as to just what intelligence is. Yet there
are few psychological phenomena of greater interest and importance both
to science and to society, and psychologists have been busy studying the
construct for decades. Today we seem a long way off from understanding
the nature of intelligence. But have we made any progress in recent years or
decades, or are we still basically where we were when we started? The briet
essays in this book provide us with a data base for answering this question.

Sixty-five years ago, a classic symposium was published in the Journal
of Educational Psychology. The symposium, convened by the editors of the
journal, was entitled “Intelligence and Its Measurement,” and it brought
together many of the most prominent psychological theorists in the area of
intelligence research to address two 1ssues: ‘

“(1) What I conceive ‘intelligence’ to be, and by what means it can best
be measured by group tests. (For example, should the material call into play
analytical and higher thought processes? Or, should it deal equally or more
considerably with simple, associative, and perceptual processes, etc.?)

“(2) What are the most crucial ‘next steps’ in research?”

Although six and a half decades have passed since the publication of this
significant and widely cited symposium, the effort has not been repeated.
The present book seeks to update the symposium, addressing these issues in
a way that reflects progress that has been made from the beginning to the
ending years of the twentieth century. What do theorists of intelligence
today believe intelligence to be? How can it best be measured? What are the
next steps in research? How have contemporary views changed from pre-
vious ones? The present book is intended to address, and possibly to answer,

each of these questions.
This book represents a collection of two dozen brief essays by foremost

experts in the field of intelligence, who were asked to respond to the very
same questions that were posed to the experts in the 1921 symposium.
Each expert was asked to write briefly on the topics of the nature of intel-

vii



PREFACE

ligence, its measurement, and the future of research in the field, bringing his
or her own perspective to bear on the issues. Happily, almost all of the
experts contacted agreed to participate in the project. We present here the
essays, and integrative material to help interrelate these contemporary €s-
says, as well as to interrelate these essays to those of the earlier symposium.
We believe that the present set of essays shows the progress that has been
made toward understanding the nature and measurement of intelligence.
We hope that this volume, like the previous one, will exert a constructive

influence in helping to define an elusive construct for an elusive field—that
of intelligence.

RJS
DKD




PART I

INTRODUCTION



1.

A Framework for Understanding
Conceptions of Intelligence

Robert . Sternberg

Yale University

This book presents two dozen definitions of intelligence. Although extraor-
dinary diversity can be found within these definitions, there are striking
commonalities as well. In this introduction, I shall try to do justice to both
the similarities and the differences among the definitions by summarizing
what the definitions are, and placing them into an integrative framework.
First, I shall present the framework, and then show how it applies to each
individual definition in this volume.

The Framework

The proposed framework for understanding conceptions of intelligence is
shown in Table 1.

The theorists in this volume identify three main loci of intelligence—
intelligence within the individual, intelligence within the environment, and
intelligence within the interaction between the individual and the environ-
ment. Within these three main loci, however, there are a number of more
specific loci for intelligence.

Theorists identifying intelligence as within the individual seem to be
dealing with three main levels of analysis: a biological level, a molar level,
and a behavioral level.

The biological level can be established either across or within organ-
isms. Consider in turn each of these viewpoints.



Table 1.

Loci of Intelligence

M

L.

I1.

In Individual
A. Biological Level

1.

3.

ACross Organisms

a. Between Species (evolution)
b. Within Species (genetics)

C. Between-Within Interaction
Within Organisms

a. Structure

b. Process

C. Structure-Process Interaction
Across-Within Interaction

B. Molar Level

1.

2.

Cognitive
a. Metacognition
1. Processes
i1. Knowledge
1.  Process-Knowledge Interaction
b. Cognition
1. Processes
(a) selective attention
(b) learning
(C) reasoning
(d) problem solving
(e) decision making
1. Knowledge
111.  Process-Knowledge Interaction
C. Metacognition-Cognition Interaction
Motivational
a. Level (Magnitude) of Energy
b. Direction (Disposition) of Energy
c. Level-Direction Interaction

C. Behavioral Level

1.

Academic

a. Domain-General

b. Domain-Specific

c. General-Speciftic Interaction
Social

a. Within-Person

b. Between-Persons

Cc. Within-Between Interaction
Practical

a. Occupational

b. Everyday Living

c. Occupational-Everyday Living Interaction

D. Biological-Molar-Behavioral Interaction
In Environment
A. Level of Culture/Society

(continued)
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Table 1. Loci of Intelligence (continued)

1. Demands
2. Values
3 Demands-Values Interaction

B. Level of Niche Within Culture/Society
1. Demands

2. Values
3. Demands-Values Interaction
C. Level X Sublevel Interaction
III. Individual-Environment Interaction

Across organisms, one can view intelligence within the context of the
evolution of species, within the context of the genetics of a single species,
or within the interaction between interspecies evolution and intraspecies
genetics. For example, one might consider how insects differ from rats in
their intelligence, and how rats differ from humans. Or one might consider
variability within any one of these species—say, humans—from one genera-
tion to the next. Or one might consider genetic transmission in both its
constancies and its variabilities across generations of different species.

Within organisms, one can view intelligence in terms of structural as-
pects of the organism (e.g., hemispheres of the brain), or in terms of process
aspects (e.g., the neuronal processes that give rise to evoked potentials).
Furthermore, it is possible to look at the interaction between structure and
process, considering, for example, how certain regions of the brain generate
particular evoked potentials.

An integrated biological viewpoint would take into account the interac-
tion of biological factors across and within organisms. For example, one
might seek to understand the evolution of the brain and its aspects, or the
genetic bases for brain development. An integrated biological approach to
intelligence appears to be the ultimate goal of biologically oriented
theorists.

The molar level of theorizing seems to emphasize two principal aspects
of mental functioning: the cognitive and the motivational.

Cognitive theorists of intelligence deal with two main kinds of cogni-
tion—metacognition and ordinary cognition—although not all of these
theorists would accept this distinction between the two kinds of cognition.
Metacognition refers to knowledge about and control of one’s cognition.

Ordinary cognition refers to what is known and controlled by metacogni-
tion. Note that both metacognition and cognition can be divided into pro-

cess and knowledge aspects. An example of metacognition as knowledge
would be the awareness of what one does and does not know, whereas

cognition as knowledge would be the knowledge itself. An example of
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metacognition as control processes would be the formation of a strategy to
solve a problem, whereas an example of cognition as controlled processes
would be the mental steps that are actually used to solve the problem. The
processes of cognition are manifold. Theorists of intelligence seem es-
pecially to emphasize sets of processes involved in selective attention,
learning, reasoning, problem solving, and decision making. Processes and
knowledge interact, of course, and this interaction takes place through
learning, which requires processes that bring old knowledge to bear on new
knowledge. It is important to add that just as processes and knowledge
interact, so do metacognition and cognition: In order to function intel-
ligently, one must change one’s metacognition to accommodate one’s cog-
nition, and vice versa. As one learns new things, for example, one must take
account of this new learning in one’s understanding of what one can do. For
another example, when one sets up a strategy for solving a problem, one
must then choose just the cognitive processes that will make the strategy a
success. Whether or not one accepts the distinction proposed here and
clsewhere between metacognition and ordinary cognition, both aspects of
functioning would seem to be needed, regardless of what they are called or
how they are classified.

Motivational theorists of intelligence argue that there is more to intel-
ligence than cognition—that one should look to motivation as well. Indeed,
much cognition is motivated (some might argue that it all is), and one’s
motivation to cognize may determine both the quality and the quantity of
cognition. Motivational theorists focus on two principal properties of moti-
vation—the level or magnitude of the motivation, and its direction or dis-
position. For example, there is, within a given individual, a motivation to
learn. But this motivation is not equally directed to all kinds of learning, and
hence it is necessary to take direction into account. One’s intelligence is
affected not only by the amount of learning that takes place, but also by the
kinds of learning that take place, and both amount and kind are affected, in
turn, by motivation. Level and direction of motivation interact with each
other, of course, in that one may have high motivational levels in some
directions, but low ones in others.

The behavioral level of analysis looks not “inside” the head, but outside
it—at what the person does rather than at what he or she thinks. The
argument of the behavioral theorists (who need not be behaviorists!) is that
intelligence resides in one’s behavior rather than in (or in addition to) the
mental functioning that leads to this behavior. The behaviorally oriented
theorists seem to concentrate on three main domains of behavior—academ-
ic, social, and practical.

The academic domain includes the behavior exhibited in schoolwork,
including subjects such as language, mathematics, natural science, social
science, and the arts. Two major controversies in theorizing about behavior
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need to be considered. The first concerns the breadth of behavior that falls
within the domain of intelligence—for example, is artistic behavior, or
dancing behavior, “intelligent” in the ordinary sense, or does it fall within
some other domain? The second controversy concerns the domain-specific-
ity of intelligence—are the processes and structures underlying intelligent
behavior relatively domain-general, or relatively domain-specific? For exam-
ple, are the mental processes used to solve mathematics problems the same
as those used to solve social-scientific problems, and if they are not the
same, just how much overlap is there? Although the argument over domain-
generality is not limited to academic contents, it seems to generate the
greatest controversy for these kinds of contents. Most theorists would agree
that there is some domain-generality as well as some domain-specificity of
functioning, and would see as their goal the determination of just which
mental structures and processes fall within which class.

The social domain includes the behavior exhibited in between- as well
as within-person interactions. How does a person use intelligence to facili-
tate interactions with other people, but also, how does a person use intel-
ligence to facilitate interaction with (or understanding of) himself or her-
self? Although not all theorists would distinguish within- from between-
person interactions, the distinction seems to be a viable one. People know
that their understanding of themselves often seems not to match their un-
derstanding of others. The two kinds of understanding may, of course, in-
teract: Getting to know oneself better may help one understand others
better, and vice versa.

The practical domain includes the behavior exhibited in one’s occupa-
tion and in one’s daily living. Occupational aspects might include knowing
how to perform one’s job effectively, how to get ahead in one’s job, and how
to make the most of the job one has. Everyday-living aspects might include
knowing how to balance a checkbook, how to cook for oneself, and how to
shop intelligently. Theorists do not agree as to just how much the everyday
domain should be considered in understanding and assessing intelligence:
On the one hand, some theorists would look at cooking or shopping as
mundane and as uninteresting bases for theories about individual dif-
~ ferences in intelligence; on the other hand, some theorists would argue that
it is in behaviors such as these that true understanding of intelligence is to
be found. Occupational and everyday behaviors are not independent, but
interactive: For example, some of us find that our preoccupation with our
occupations prevents us from accomplishing or even learning how to ac-

complish some of the things that we need to do to make a go of our lives
outside our occupations.

Although theorists often think and write as though the biological, mo-
lar, and behavioral domains are independent, it is doubtful that anyone
believes this. Certainly, the three work together in ways that are not yet
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totally understood. Our lack of understanding sometimes leads to the-
oretical disagreement. For example, most molar theorists would agree that
molar strucures and processes are capable, ultimately, of being understood
at the biological level. But they might not agree that such understanding is
the most desirable at this time, or for all purposes. An analogy often used is
that of the automobile: One does not best understand the malfunctions of an
automobile at the level of the atoms or molecules that contribute to the
parts of that automobile. But one need not rely on analogy: Many molar
theorists would argue, for example, that the EEG patterns measured by
biologically oriented psychologists are a function of cognitive processes,
rather than the cognitive processes being a function of the EEG. Of course,
basic biological processes underlie both cognitive processing and EEG—
which is, after all, only a dependent variable—but theorists differ consider-
ably in the emphasis they place on the most fruitful level of analysis at which
to pursue understanding of EEG and other dependent variables used in the
measurement of intelligence.

Not all theorists view intelligence as residing within the individual:
Some view it as residing within the environment, either as a function of
one’s culture and society, or as a function of one’s niche within the culture
and society, or both. For example, some would argue that intelligence is
wholly relativistic with respect to culture, and hence that it is impossible to
understand intelligence without understanding the culture: In essence, the
culture determines the very nature of intelligence and determines who has
what levels of it through labeling or attributional processes. What the
culture, society, or niche within culture and society deems to be intelligent
will generally be a function of the demands of the environment in which
people live, the values that are held by the people within that environment,
and the interaction between demands and values. For example, societal
functions that are in high demand but that are not easily filled may come to
be valued highly.

Many theorists of intelligence would define the locus of intelligence as
occurring neither wholly within the individual nor wholly within the en-
vironment, but rather within the interaction between the two: How does
the individual function—mentally and/or behaviorally—within various en-
vironmental milieux? People do not think or behave intelligently within a
vacuum, nor can culture or society set standards for what constitutes intel-
ligence without reference to the functions people perform in that culture or
society. Thus it may be difficult to understand intelligence fully without first
considering the interaction of the person with one or more environments,

and recognizing the possibility that a person may be differentially intelligent

in different environments, depending upon the demands of these various
cnvironments.

In sum, I have proposed here a framework for understanding definitions
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of intelligence. Now consider a précis of each of the definitions proposed in
this volume, and how they fit into this framework.

Application of the Framework

Consider now each of the conceptions of intelligence represented in this
volume, and how each of them fits into the proposed framework.

Anastasi conceives of intelligence as a quality of behavior (I-C in Table
1). However, she emphasizes that intelligent behavior is behavior that is
adaptive, representing effective ways of meeting the demands of environ-
ments as they change (III). What constitutes adaptive behavior varies across
species (I-A-1-a) and with the context in which the organism lives (II), so
that intelligence is a pluralistic concept.

Baltes expresses a preference for speaking not in terms of intelligence
per se, but rather in terms of the specific constructs that constitute what we
ordinarily think of as intelligence—constructs such as innate intellectual
capacity (I-A-1-b), intellectual reserve capacity, learning capacity (I-B-1-b-
i-(b)), problem-solving ability (I-B-1-b-i-(d)), and knowledge systems (I-
B-1-b-ii). He believes that by building theories in terms that permit the-
oretical specificity and precision, we will achieve a better understanding of
intelligence than if we attempt to build a macrotheory that fails to do justice
to intelligence in all of its aspects.

Baron defines intelligence as the set of abilities involved in the achieve-
ment of rationally chosen goals (I-B-1-b-i-(€)), whatever these goals might
happen to be. He distinguishes between two types of abilities: capacities (I-
B), which are things like mental speed (I-B-1) and mental energy (I-B-2-a);
and dispositions, which include, for example, the disposition to be self-
critical (I-B-2-b). Baron emphasizes that in order to be considered as com-
ponents of intelligence, these capacities and dispositions must be domain-
general (I-C-1-a) rather than domain-specific.

Berry views intelligence as the end product of individual development
in the cognitive-psychological domain (I-B-1), as distinguished from the
affective or motivational domains. Berry includes sensory and perceptual
functioning, but not motor, motivational, emotional, and social functioning.
He believes that intelligence is adaptive for a given cultural group in permit-

ting members of the group, as well as the group as a whole, to operate
effectively in a given ecological context (II, III).

Brown and Campione, in their definition of intelligence, emphasize
especially the processes and products of learning (I-B-1-b-i-(b); I-B-1-b-ii),
as well as the interaction between these processes and products (I-B-1-b-
iii). These authors note that their view of the relationship of learning and
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knowledge to intelligence differs from earlier views, such as that of Wood-
row, in terms of their emphasis not only on speed of learning, but also on
the metacognitive processes and knowledge that interact with learning
(I-B-1-a; I-B-1-c). Brown and Campione’s view also differs from earlier
views, which did not prove very fruitful, in terms of their emphasis upon
learning as it operates in the everyday environment (II), as opposed to
merely in the laboratory. These authors have collected an impressive array
of data showing how their emphasis upon the metacognitive bases of learn-
ing and upon learning as it occurs in the real world results in a much more
productive approach to the understanding of the relationship between
learning and intelligence than have earlier approaches. '

Butterfield emphasizes four bases of individual differences in intelligence
that emerge from the literature of cognitive psychology. Like Brown and
Campione, he emphasizes the centrality of learning in intelligence (I-B-1-b-
i-(b)). The four aspects of Butterfield’s definition are that less intelligent
people have smaller and less elaborately organized knowledge bases (I-B-1-b-
ii ); that they use fewer, simpler, and more passive information-processing
strategies (I-B-1-b-i); that they have less metacognitive understanding of
their own cognitive systems and of how the functioning of these systems
depends upon the environment (I-B-1-a-ii; I-B-1-a-iii ); and that they use less
complete and flexible executive processes for controlling their thinking (I-
B-1-a-i). Butterfield is especially concerned with how these four aspects of
cognition interact (I-B-1-c¢).

Carroll argues that the domains to which intelligence is applied are
basically threefold: academic and technical (I-C-1), social (I-C-2), and prac-
tical (I-C-3). He argues that first and foremost, intelligence must be under-
stood as a concept in the mind of a society at large, and that the exact nature
of this concept may depend upon the society (II-A). However, he concen-
trates in his definition upon our own society. He limits his definition to
cognitive capacities (I-B-1), purposefully excluding motivational tenden-
cies (I-B-2) and physical capacities. He notes that a major goal of scientific
research on intelligence is to bring to us greater understanding of the
societal concept of intelligence, as it applies in both laboratory settings and
the real world. Although the greatest success of scientific research so far has
been in studying intelligence in laboratories in academic settings (I-C-1), he
notes the importance of studying intelligence in social and practical settings
as well (I-C-2, I-C-3).

Das views intelligence as the sum total of all cognitive processes
(I-B-1), including planning (I-B-1-a-i), coding of information (I-B-1-b), and
arousal of attention (I-B-1-b-i-(a)). He believes that the cognitive processes
required for planning have the highest status, or the most central role, in
intelligence (I-B-1-a-i). Das defines planning broadly, including within it the
generation of plans and strategies, selection from among available plans, and
the execution of these plans. He also includes decision making within the
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purview of intelligence (I-B-1-b-i-(e)). Das believes that it is important to
understand these elements of intelligence not only in isolation, but in 1n-
teraction (I-B-1-c) as well.

Detterman views intelligence as a complex system composed of nu-
merous independent cognitive processes (I-B-1). These processes contrib-
ute to the appearance of a general factor. He draws an analogy between an
intelligence test score and a global rating of a university. One can evaluate
the overall quality of a university, but this overall quality is a function of
many interrelated elements, working singly and together. As with intel-
ligence, the functioning of the university can be evaluated at multiple levels.

Estes suggests that the most promising path to increasing our under-
standing of human intelligence may be through borrowing from recent
research that has been done in artificial intelligence. He suggests that three
central capacities that have been isolated in artificial intelligence research
are critical for human intelligence as well: the capacity to manipulate sym-
bols (I-B-1-b-i); the capacity to evaluate the consequences of alternative
choices (I-B-1-b-i-(b); I-B-1-b-i-(e)); and the capacity to search through
sequences of symbols (I-B-1-b-i-(a)). Estes also notes a critical distinction
between human and animal intelligence, namely, that animals seem to con-
centrate on learning information that is relevant to problems that they face
immediately, whereas humans tend to concentrate on learning of informa-
tion whose consequences may be long-term rather than merely short-term.

Eysenck clearly concentrates on the biological (I-A) rather than the
molar (I-B) bases of intelligence. Indeed, he believes that a scientific under-
standing of intelligence requires understanding at the biological level. He
views intelligence as deriving from the error-free transmission of informa-
tion through the cortex (I-A-2-b). He suggests that the use of evoked poten-
tials measured from the cortex provides a particularly apt way of assessing
accuracy of transmission.

Gardner suggests the need to understand intelligence in terms of varia-
tions in types of naturally occurring cognition in the everyday environment
(I1), and especially to concentrate upon the cognitive contents of intel-
ligence (I-B-1-b). He believes that there is no one intelligence, but rather
multiple, independent intelligences. He further believes that our under-
standing of these intelligences will increase only if we move away from
laboratory studies toward an understanding of the interaction of the indi-
vidual with the everyday environment (III). His approach to identifying the
intelligences has drawn not upon conventional intelligence tests, but upon

the end states that can be attained by a variety of individuals both within
and between cultures (II-A, II-B). Gardner suggests that, at least for the

present, we can identify seven different intelligences: linguistic, logical-
mathematical, musical, spatial, bodily-kinesthetic, interpersonal, and intra-
personal (I-B-1, I-C).

Glaser defines intelligence as proficiency (or competence) and intel-
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lectual cognitive performance (I-B-1), using the term intellectual to sepa-
rate out from intelligence emotional cognition. Glaser distinguishes be-
tween knowledge in artifactual domains, such as most of the academic ones
(I-C), and intelligence in natural domains (II). Whereas intelligence in ar-
tifactual domains is usually acquired primarily through formal schooling
(I-C-1), intelligence in natural domains is usually acquired more informally
and spontaneously through interactions with the everyday world (IID).
Glaser develops his notion of cognitive proficiency as a basis for intelligence
through an analogy to athletic proficiency.

Goodnow views intelligence as a judgment or attribution, comparable
to the judgments we make about people being physically attractive or
friendly, rather than as a quality residing in the individual (III). In order to
understand intelligence, therefore, we should not look to intelligence tests,
cognitive tasks, or physiologically based measures, but rather to the attribu-
tions people make about themselves and each other with respect to intel-
ligence. Goodnow is explicit in emphasizing that intelligence should be
viewed as encompassing situations in which people interact with one an-
other or solve problems together (I-C-2), not merely situations in which
people work on their own or interact with objects or abstract concepts. She
notes that conventional views of intelligence are based upon inadequate
knowledge of the nature of the attributions people make, and moreover, the
tests that are based upon these conventional notions usually reflect and
perpetuate the existing social order.

Horn is critical of our use of the concept of intelligence, because he
believes it represents the reification of a functional unity that does not in
fact exist. He argues that what we refer to as intelligence represents a
hodgepodge of cognitive capacities, and that our goal should be to try to
understand these cognitive capacities rather than to understand an illusory
unified capacity that we call intelligence. Horn does believe, however, that
there are certain broad abilities that need to be understood in order to
comprehend various kinds of intellectual performances, namely, visual
thinking, auditory thinking, short-term acquisition-retrieval, long-term
retrieval-storage, speediness in reading, correct decisions, attentive speed-
iness, structured knowledge of the culture, and flexibility of reasoning un-
der novel conditions (I-B-1).

Humpbhreys detines intelligence as the repertoire of intellectual knowl-
cdge and skills available to a person at a particular point and time (I-B-1). He
believes that the term intellectual can be defined only by a consensus of
experts. He suggests that it is necessary to understand both the content and
the processes of intelligence and that we should understand that intel-

ligence is so complex that any one attempt to describe it or its aspects will
be inadequate. He compares us to the proverbial blind men stationed at

different parts of an elephant’s anatomy, who sought to describe the ele-
phant fully. We, like them, cannot attain such a complete description.
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Hunt views intelligence as a shorthand term for the variation in compe-
tence on cognitive tasks that is statistically associated with personal vari-
ables, either as main effects or as interaction terms (I-B-1). Thus, Hunt
defines intelligence in terms of demonstrated individual diffterences in men-
tal competence. He notes that because variation (individual differences) is a
population concept, an individual cannot have “intelligence,” although an
individual can have specific competencies. Hunt’s approach to understand-
ing individual-difference variations is computational. He draws an analogy
between the functional architecture and computing of a computer and that
of 2 human. In particular, he believes that intelligence should be understood
in terms of the manipulation of symbol systems by the individual. We need
to understand both the conscious strategies that people use in manipulating
symbols, and the elementary information-processing operations that com-
bine into these strategies (I-B-1-b). Hunt notes that a full understanding of
intelligence would require a theory of three levels of performance and their
interactions: the level of biology (I-A), the level of elementary information
processes (I-B-1-b-i), and the level of both general and specific information-
processing strategies (I-B-1-c).

Jensen defines intelligence in terms of the general factor obtained from
factoring an intercorrelation matrix of a large number of diverse mental
tests. He notes that the tests that load most highly on the general factor
usually involve some forms of relation induction or relatively complex
mental transformations or manipulations of stimulus input in order to
achieve the correct response (I-B-1-b-i-(¢); I-B-1-b-i-(d)). He argues that
although the general factor that will be obtained differs somewhat from one
collection of tests to another, one’s goal should be to obtain that general
factor from a set of tests that is most highly correlated with the general
factors obtained from other sets of tests. Jensen notes that he emphasizes
the general factor, rather than group or specific ones, because it is the
general factor that proves to be the largest single source of individual dit-
ferences in all cognitive activities involving some degree of mental com-
plexity that eventuate in behavior that can be measured in terms of some
objective standard of performance. He also notes that the general factor
carries far more predictive weight than any other single factor or combina-
tion of factors in predicting performance in a variety of settings, including
both academic (I-C-1) and occupational (I-C-3-a) ones. Jensen believes that
intelligence has a biological substrate (I-A), but that it is usefully studied
both in the context of laboratory cognitive tasks (I-B-1) and in the context
of the everyday environment (II).

Pellegrino argues that in order to understand intelligence, we need to
understand the nature of human cognition (I-B-1) as well as the nature of
the value system within which that cognition functions (II ). He argues that
intelligence is implicitly determined by the interaction of the individual’s
cognitive machinery with that individual’s social-cultural environment (III).
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In terms of cognition, Pellegrino emphasizes the special importance of
metacognitive aspects of mental functioning (I-B-1-a), but these metacog-
nitive processes and contents cannot be understood outside the context of
the cognitive processes and contents upon which they act (I-B-1-¢).

Scarr notes that the question “What is intelligence?” is actually several
questions. A first question pertains to the structure of intelligence, a second
to the cognitive processes of intelligence, a third to the neurological pro-
cesses of intelligence, a fourth to the evolution of intelligence, and a fifth to
the sources of individual variability of intelligence (I). Scarr clearly takes a
broad rather than narrow view of intelligence, arguing that it is time to
conceive of it in terms of people’s adaptation in their everyday lives (III).
Intelligence requires broad forms of personal adaptation in formulating
strategies for solving both the small and the large problems that confront us
in our everyday lives.

Schank views intelligence largely in terms of understanding. He sug-
gests that there are three different levels of understanding. The lowest level,
making sense, involves finding out events that have taken place and relating
them to a perception of the world. For example, reading a newspaper article
generally involves what Schank refers to as making sense. Cognitive under-
standing, the next level, involves building an accurate model of the thought
processes of a given person. For example, in reading a set of stories about
airplane crashes, one might try to understand the thoughts that went through
the heads of the people who were in the plane. Complete empathy, the
highest level, involves emotional as well as cognitive understanding. One
comprehends not only the thoughts of another, but the person’s feelings (I-
B-1, I-C-2, I-C-3, III). How can one distinguish between a system that can
produce the appearance of understanding and one that truly understands?
According to Schank, the key is the ability of a system to explain its own
actions. Without such explanations, it is possible that a set of response
outputs merely mimics understanding.

Snow presents a definition of intelligence with six aspects: the incorpor-
ation of concisely organized knowledge into purposive thinking (I-B-1-b-iii );
apprehension of experience (I-B-1-a, I-B-1-b); adaptive purposeful striving
(II1); fluid-analytical reasoning (I-B-1-b-i-(c¢)); mental playfulness (I-B-2-b);
and idiosyncratic learning (I-B-1-b-i-(b) ). Snow notes that these six aspects of
intelligence are interactive, working together to produce observable behav-
ior. He does not believe that these six aspects of intelligence constitute
necessary or sufficient conditions for intelligence. Rather, he views intel-
ligence as a family resemblance concept, or prototype, which is organized
around aspects such as the ones described here.

Sternberg suggests that intelligence should be viewed as mental self-
government. He supports his idea by elaborating an analogy between intel-
ligence, on the one hand, and government, on the other. He views intel-
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ligence as providing a means to govern ourselves so that our thoughts and
actions are organized, coherent, and responsive both to our internally driv-
en needs and to the needs of the environment (I-B, I-C, II, II1). In elaborat-
ing this analogy, Sternberg attempts to show parallels between intelligence
and the functions of government, levels of government, forms of govern-
ment, scope of government, political spectrum of government, and efficacy
of government.

Zigler emphasizes the arbitrary nature of definitions, and the fact that
definitions cannot be right or wrong, but only useful or not useful. He views
intelligence as a hypothetical construct that has its ultimate reference in the
cognitive processes of the individual (I-B-1), but he supports this detinition
in terms of its usefulness, not in terms of any arbitrary standard of cor-
rectness. Zigler also believes that intelligence has a motivational component
(I-B-2). As a developmental psychologist, Zigler is particularly interested in
the developmental interaction between the individual and the environment
(III), and presents a model of the form this interaction takes over time.

To conclude, I have presented in this chapter a framework for charac-
terizing definitions of intelligence, and have applied the framework to the
characterization of each of two dozen different definitions of intelligence.
Like other frameworks, this one does not capture the richness of detail that
inheres in any single definition. It does show, however, the degree to which
there exists a consensus among psychologists regarding the broad outlines
of a definition of intelligence, and it shows one representation of the form
that this consensus takes. In this respect, it shows how quite diverse con-

ceptions of intelligence have a certain basic core that is common to virtually
all of them.
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Intelligence as a Quality of Bebavior

Anne Anasitasi

Fordbam University

Introduction

Intelligence is a word that has been in use over many generations in a
human society that has been rapidly evolving, both physically and psycho-
logically. Along the way, the word has acquired many associated meanings,
implications, and nuances. It has been widely used in diverse ways in popu-
lar speech and in several scholarly disciplines, including philosophy, educa-
tion, biology, and psychology, among others. It is not surprising, therefore,
that when it is presented as a stimulus to a sample of twentieth-century
psychologists, it serves as a projective technique. It elicits not a clearly
definable concept, but rather an outpouring of the respondent’s intellectual
goals, aspirations, concerns, and doubts. This was apparent in the 1921
Journal of Educational Psychology, survey; I should anticipate a similar
result in the present survey.

Nevertheless, certain common trends may be recognized within the
diverse responses, trends that reflect the scientific climate of the period. For
example, although most of the 1921 respondents called attention to the
manifold nature of intelligence and the need for different kinds of intel-
ligence tests to measure different kinds of intelligence, they were still refer-
ring to the intelligences required in various contexts within advanced tech-

nological societies, as in the United States and Europe. There was little or no
cvidence of a cross-cultural, worldwide orientation.

The Nature and Measurement of Intelligence

Intelligence is not an entity within the organism but a quality of behavior.
Intelligent behavior is essentially adaptive, insofar as it represents effective
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ways of meeting the demands of a changing environment. Such behavior
varies with the species and with the context in which the individual lives. It
follows that intelligent behavior (or intelligence) is a pluralistic concept. In
simpler organisms, adaptation occurs primarily through biological selection
in the species or subspecies—an evolutionary process that is accelerated by
short intergeneration time span and abundance of progeny. Adaptation is
thus achieved at the expense of excessive waste of individual organisms. At
these evolutionary levels, behavior is closely linked with the physical prop-
erties of the organism’s sensorimotor and connecting equipment; modi-
fiability through learning within the individual’s lifetime is at a minimum. In
higher forms, the relative contribution of natural selection and learning is
progressively reversed.

In the human species, the influence of learning on intelligent behavior
has been immensely enhanced through the intergenerational cultural trans-
mission of a rapidly mounting accumulation of knowledge. This influence
has been further strengthened through the organized transmission of knowl-
edge provided by systems of formal schooling. Within the human species,
intelligence comprises that combination of cognitive skills and knowledge
demanded, fostered, and rewarded by the particular culture within which
the individual becomes socialized.

Individual differences in human intelligence can be measured at differ-
ent levels of generality or specificity, depending upon the purpose of the
assessment. At a relatively broad level, we find the traditional “intelligence
tests,” which can be more accurately described as measures of academic
intelligence or scholastic aptitude. They measure a kind of intelligent behav-
ior that is both developed by formal schooling and required for progress
along the academic ladder. There is a large body of data, derived from both
clinical observation and validation studies against academic and occupa-
tional criteria, which demonstrates that the particular combination of cog-
nitive skills and knowledge sampled by these tests plays a significant part in
much of what goes on in modern technologically advanced societies. For
fuller assessment of an individual’s readiness to perform in particular oc-
cupations or courses of study, tests of separate abilities in such areas as the
verbal, mathematical, spatial, mechanical, or perceptuo-motor are useful:
still more narrowly defined skills and knowledge may be required for the
execution of clearly defined tasks, as in certain military occupational
specialties.

In other cultures, other comparable hierarchies of intellectual behavior
could be identified, although in the absence of formal systems of schooling
it 1s unlikely that very broad factors or widely generalizable cognitive skills
would emerge. When individuals or groups are endeavoring to move from
one culture to another (as in developing nations), tests designed within the
new or target culture can assess readiness for such a move, while informa-
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tion about the initial or background culture can help in understanding the
individual’s current intellectual status.

Crucial Next Steps in Research

There are several lines of research that would increase our understanding of
the nature and etiology of human intelligence. In most of these, only meager
beginnings have been made thus far.

There is need for more research on the qualitative changes in intel-
ligence with age. Studies on infants have provided suggestive results about
age-linked competencies and about developmental transformation in the
common factors identified at different ages. Changes in factor patterns and
in the composition of intelligence among older children and adults are also
relevant.

From another angle, there is a dearth of information on the charac-
teristic environmental demands encountered by different groups classified
by age levels, cultures, subcultures, or other experiential categories. The
development of indigenous tests to sample culturally significant behavioral
constructs, followed by factor analyses of the test results, should contribute
substantially to an understanding of cognitive trait formation.

More information is needed on the role of formal schooling, with its
separation in time and place from everyday-life contexts, in the develop-
ment of concept formation and abstract thinking skills. A related question
pertains to the contribution of content knowledge to intelligent behavior,
as well as to the relation of content to specific intellectual skills.

Research on the processes individuals follow to solve intellectual prob-
lems has been approached from a variety of angles, as illustrated by direct
questioning, analysis of errors, administration of Piagetian tasks, and some of
the more sophisticated techniques of contemporary cognitive psychology.
Such approaches should contribute to the development of assessment pro-
cedures better suited to the diagnosis and remediation of intellectual
difficulties.

Finally, all tests should be fitted within a framework of cultural diver-
sity. No test is—or should be—culture-free, because human behavior is not
culture-free. For most practical purposes, the most eftective tests are likely
to be those developed for clearly defined purposes and for use within
specified contexts. Although these contexts will vary in breadth, none is

likely to cover the entire human species. The important point is to identity
the locus and range of cultural (or other experiential ) context for which
any given test is appropriate and then to keep both the use of the test and
the interpretation of its scores within those contextual boundaries.
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Notes on the Concept of Intelligence

Paul B. Baltes

Max Planck Institute for Human Development
and Education, Berlin

My current views on the concept of human intelligence—after close to two
decades of research on intelligence from a psychometric and life-span de-
velopmental point of view—have been enriched recently by cognitive psy-
chology and developmental pragmatics (Baltes, Dittmann-Kohli, & Dixon,
1984; Dixon & Baltes, in press). This brief biographical observation implies
that my own beliefs about the concept of intelligence have undergone some
significant changes.

On Definition: Theoretical Construct Versus Field of Study

When defining a concept such as intelligence, the scientific expectation is
that the concept entails some fairly robust essentials that constitute its
theoretical core (Brandtstidter, 1982). The scientific practice of concep-
tualizing and measuring intelligence with its multiple and myriad ap-
proaches has persuaded me, however, that the theoretical core of intel-
ligence—beyond its substantive focus on the structure and function of the
mind—cannot be delineated in a clear and widely acceptable fashion. Sur-
plus meaning, as well as operational, theoretical, and metatheoretical dis-

agreement, exist to such an extent that the concept of intelligence is not a
single theoretical construct. Rather, what seems to be indicated by intel-

ligence is a “fuzzy’ set of partly irreconcilable concepts, ideas, and research
questions.

Aside from issues of theoretical clarity and precision, there is also the
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to Quetelet’s (1835 ) account—to have intelligence encompass not only the
mechanics and basic architecture of cognitive functioning, but also (a)

knowledge and (b) motivational achievement factors. Making these an in-
trinsic part of the core of intelligence is running the risk of giving up any
reasonable specificity that intelligence may possess as a theoretical con-
struct. An alternative theoretical approach is to acknowledge the relevance
of these factors but to locate them not in the theoretical core of intel-
ligence, but in the system context of intellectual functioning,

My general approach to this state of affairs is not one of exasperation or
despair. Rather, I take it as an index of (a) the large territory that questions
about human intelligence cover, and (b) the need, not for a unified model
or theory, but for further specification of subterritories or subconstructs.
Whether these subterritories can be linked together now or later into a
multilevel or overarching theory of intelligence is of lesser significance. The
effort to try for a unified theory is commendable. Its possible accomplish-
ment, however, is not a necessary condition for good psychological theory
or theories about intelligence.

The ensuing proposal regarding the definition of intelligence is twofold:
First, intelligence should not be used as a “theoretical” construct, but as the
label for a field of scholarship. This field is characterized by the study of
factors, mechanisms, and abilities associated with cognitive achievement
involving the mind as a central locus of operation. Second, if one is in-
terested in formulating theoretical accounts of facets of the field, then it is
necessary to introduce qualifiers to be added to the term intelligence
Otherwise, surplus meaning and metatheoretical discord will continue to
be paramount.

For example, rather than speak of intelligence per se, my preference is
to speak of constructs such as innate intellectual capacity (Anlage), intellec-
tual reserve capacity, learning capacity, intellectual abilities, intelligent sys-
tems, problem-solving ability, and knowledge systems. Each of these com-
pound terms permits the generation of more theoretical specificity and
precision. No claim is made that any of the subconstructs marks the entire
domain of intelligence, nor that together they form the coherent body of a
unified theory. However, it is expected that the specification of sub-
constructs permits systematic building of “microtheory” with an acceptable
measure of theoretical clarity and precision. Subsequently it may be possi-
ble to link such microtheoretical accounts into a theoretical network, per-
haps of the fuzzy-set kind. Moreover, when following this strategy of micro-

theoretical elaboration, it is possible to attend to each subconstruct within
varying and occasionally diverse theoretical and methodological paradigms
that are suitable to the task. Examples include the use of physiological
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measures if the search is one for biological origins; the application of heredity-
environment designs if the central question deals with the environmental
versus genetic location of interindividual differences; the use of learning
designs if the primary interest is in the understanding of intellectual reserve
capacity and the acquisition of cognitive skills; or the use of cognitive-
science methodology if one is interested in the mapping of factual and
procedural knowledge systems.

On Research Priorities

In addition to supporting the widely endorsed quest to achieve better con-
vergence between product-oriented (mostly correlational) and process-
oriented (mostly experimental ) work (Keating, 1984 ), three strands of re-
search programs are my favorites: (a) the study of intraindividual plasticity;
(b) elaboration of the concept of crystallized intelligence into the study of
knowledge systems and the pragmatics of intelligence; and (c¢) integrative
formulation of life-span developmental conceptions of intelligence.

Intraindividual change and plasticity. The study of intraindividual
processes and plasticity is the first cornerstone of future research. In the
psychometric study of abilities, for example, we need as much a theory
about the measurement of the true “trait” score(s) of persons as we need
theory and measurement of true ‘“changeability” or plasticity scores
(Lerner, 1984). The application of testing-the-limits strategies and learning
diagnostics, for example, is very underdeveloped in the area of intelligence
testing (Guthke, 1982; Wiedl, 1984 ). Similarly, when it comes to the under-
standing of the origins and formation of interindividual differences in men-
tal abilities, we need to recognize that interindividual differences are always
the outcome of differing intraindividual change patterns (Baltes,
Cornelius, & Nesselroade, 1978). The royal road toward the understanding
of interindividual differences is intraindividual change and differences
therein, and not the reverse, which is the more typical strategy associated
with the psychometric tradition. In the same vein, I am persuaded that the
intensive, single-subject study of how individuals build up and transform
systems of factual and procedural knowledge is a promising avenue toward
capturing the structure and function of mind. Research conducted using
this person- and process-oriented strategy can exemplify how, and under
what conditions, processes of acquisition, maintenance, transformation, and
loss of cognitive skills and knowledge systems occur in principle.

rrom crystallized intelligence to the pragmatics of intelligence. A
second research priority deals with a vigorous refinement and expansion of
our knowledge about the content of intellect and its pragmatic use at differ-
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ent locations and times of life. My own preference is to separate, as clearly
as possible in such research, the “content-free” mechanics of intelligence
from the content- and context-related pragmatics of intelligence (Baltes et
al., 1984 ). After this separation has<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>