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Current Topics in Human Intelligence
Foreword to the Series

Douglas K. Detterman, Editor

The purpose of this series is to focus on single issues of importance to the
study of human intelligence. Unlike many edited volumes, this one is designed
to be thematic. Each volume will present a detailed examination of some ques-
tion relevant to human intelligence and, more generally, individual differences.

The reason for beginning this series is that a forum is needed for extensive
discussion of pertinent questions. No such forum currently exists. A journal
does not allow an author sufficient space or latitude to present fully elaborated
ideas. Currently existing edited series are not thematic but, instead, offer
researchers an opportunity to present an integrative summary of their own
work. Both journals and edited, nonthematic monographs are essential to the
advancement of the study of human intelligence. But they do not allow collec-
tive intelligence to be brought to bear on a single issue of importance.

Why is it important to examine specific issues in detail? The answer to this
question depends on an appreciation of the historical development of the study
of human intelligence. For at least 40 years, and perhaps longer, the study of
human intelligence has been less than highly regarded as an academic pursuit.
The reasons for this attitude are many and have been discussed elsewhere.
Despite the reasons, the lack of academic sanction for the study of individual
differences in human intelligence has produced a discipline without a unifying
paradigm. When researchers study human intelligence, it is almost always from
the perspective of training in a related, but different, discipline. Disciplines
that have “sacrificed” researchers to human intelligence include: cognitive,
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developmental, and educational psychology, behavior genetics, psychometrics,
mental retardation, neuropsychology, and even experimental psychology. Each
of these researchers has brought a different set of assumptions and methods to
the study of human intelligence.

That so many different points of view have been applied to a single subject
area has, in my opinion, brought vitality to the endeavor, a vitality currently
lacking in so many areas of the social sciences. But this vitality does not arise
from the isolation and fractionation that can be the result of different points of
view. On the contrary, it results from the juxtaposition of these different points
of view, a juxtapositioning that has occurred with increasing frequency over
the last 10 years.

Therefore, it is the purpose of this series to bring different points of view
together on issues of importance to understanding human intelligence. The
hope is that, at the very least, researchers will find more reason to give their
primary allegiance to the study of human intelligence and, at the most, the
series will contribute to the emergence of a unifying paradigm.



Foreword to Volume 4:
Theories of Intelligence

There is no doubt that the area of human intelligence has generated more
empirical data than any other area in the social sciences. There are literally
thousands of studies that relate the score on an IQ test to almost any other bio-
logical, psychological, or social characteristic that exists. We know the rela-
tionship of height, tooth decay, brain size, physical attractiveness, and even
penis size to IQ. It is difficult to think of anything that has not been correlated
with IQ.

With this rich empirical foundation, there should be more theories of intel-
ligence. In many areas of psychology, theories are more prevalent than data. I
recently heard someone doing memory research talking about toothbrush theo-
ries. Memory theories are like a toothbrush because everyone has one and no
one uses another person’s. This is not true of intelligence. Though many peo-
ple propose definitions of intelligence, few formalize their speculation in a the-
ory.

That is what this book is about. Many of the best researchers in the field
were asked to present their theory of intelligence. The resulting chapters are
presented in alphabetical order by first author. The reason for this organization
has nothing to do with fairness: I couldn’t find an organizing principle that
would allow me to sort the chapters into broad topic areas. What characterizes
these chapters is their diversity. It would be an interesting exercise as you read
this book to keep a list of the disputed theoretical issues—it would be lengthy.

A more important list would be the number of issues on which this wide
assortment of authors agree. Despite the diversity of viewpoints, all or nearly
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xii FOREWORD TO VOLUME 4

all of the authors agree that certain phenomena have to be explained by any
successful theory of intelligence. I think that it is an important strength of the
study of intelligence that there is agreement on what the important issues are.
The list of issues that are agreed on is longer than those that are not agreed on.
Authors may not always agree on the resolution of these issues but they do
agree that they are important.

The importance of having theories of intelligence that can be tested cannot
be underemphasized. One function of a theory is to summarize the empirical
facts about a phenomenon. Given the large number of studies of intelligence,
summarization is badly needed. Theories also can provide guidance about what
research should be done next and focus the mind on important issues to make
us think of the bigger picture. Such guidance is always welcome, but it is par-
ticularly important at a time when new methodologies are opening a window
on the brain in action.

I hope the chapters in this book will begin an ongoing debate that will result
in a good theory of human intelligence that is widely accepted.

Douglas K. Detterman
July 24, 1993



Chapter 1

Intelligence, Attention,
and Learning:
Maximal and Typical
Performance’

Phillip L. Ackerman

Department of Psychology
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2 ACKERMAN
INTRODUCTION
Overview

In advancing a new theoretical perspective for intelligence assessment and
application, this chapter focuses on two major themes. The first theme con-
cerns the potential misspecification of intelligence as a construct solely delim-
ited by maximal performance. The original assumptions regarding the desired
conditions for testing and the inferences to be made regarding the construct of
intelligence will be challenged, and an alternate view that includes “typical”
performance will be proposed. Even though the concept of “typical” perfor-
mance requires additional specifications for (a) volitional, (b) affective, and (c)
dynamic constructs, it is proposed here that a theoretical specification of intel-
ligence from such a perspective will be both more accurate (in terms of gen-
eralizability to the “real world”) and effective (in terms of predictive/concur-
rent validational strategies).

The second theme of this chapter concerns specification of a theory of
intelligence, and of the nomological network that relates constructs of intelli-
gence, attention, and learning. It will be argued that, for many intents and pur-
poses, it is heuristically useful to consider intelligence (and its inherent notions
of interindividual differences) as equivalent to the construct of attention. A
comparison of respective structures for intellectual abilities and attention will
be discussed, and parallels will be drawn and evaluated. Following discussion
of the justification for the basic premise of construct overlap between intelli-
gence and attention, it will be demonstrated that the integrated perspective
affords a number of predictions concerning the expression of intelligence in
the processes and products of learning situations. Results from several empiri-
cal studies will be discussed from the perspective of this construct integration.

Given the limited nature of research directly bearing on the unified theory
developed here, the final section of this chapter is devoted to specification of
tactics and strategies for extension, application, and evaluation of the proposed
theory.

Specification of the Proposed Theory

There are four principal tenets to the proposed theory of intelligence, as
follows:

1. Maximal vs. typical performance. The psychometric premise that intelli-
gence is best associated with maximal performance is incomplete. A more
comprehensive view recognizes that the quantity and quality of “intelli-
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gence engaged” has properties of “typical” as well as “maximal” per-
formance.

2. Intelligence and attention. The engagement of intelligence is described
fundamentally by the operations of attentional mechanisms. Such engage-
ment is limited for individuals, both extensively (i.e., amount of attention
engaged) and temporally.

3. Intelligence and learning. The initial phases of learning (especially in
terms of development of automatized knowledge—whether procedural or
declarative) is a fundamental application of intellectual engagement.

4. A unified perspective. Performance on many so-called “intellectual” tasks
is critically dependent on (a) level of potential (or maximal) intellective/
attentional engagement, (b) basal level (or typical) intellective/attentional
engagement, (c) self-regulatory/motivational processes that determine the
recognition of intellective/attentional demands, and the (d) decisional
processes that bring about responses to perceived intellective/attentional
demands.

Each of these tenets of the theory is discussed in turn.

MAXIMAL VS. TYPICAL INTELLIGENCE

Cronbach (1949) first created a scheme that classified ability tests as measures
of maximal performance and personality tests as measures of typical perfor-
mance. In a subsequent series of papers, Fiske and Butler (1963, Butler &
Fiske, 1955) explicated this contrast between ability testing (“Try to do your
best”; Fiske & Butler, 1963, p. 251) from personality testing (“We are ordi-
narily concerned with the typical (modal or mean?) strength of this tendency
[to respond in a given way] because this provides the best estimate of what a
person is most likely to do”; p. 258). The authors presented a two-fold ratio-
nale for assessing ability at its “maximum” level:

First, we want a pure measure, one that is determined almost wholly by one
thing, the subject’s capacity, rather than a measure which is affected by several
influences. Second, we measure maximum performance because it is probably
more stable than performance under more lifelike conditions. (Fiske & Butler,
1963, p. 253)

A main purpose of this chapter is to question these stated reasons for focus-
ing on maximal performance. By rejecting these fundamental assumptions
about the testing situation, a more complex view of intelligence will be pro-
posed, one that is more comprehensive and yet applicable to many situations
where traditional measures of intelligence have lacked validity.
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Capacity

Many intelligence theorists have discussed whether extant tests actually focus
on ability-as-capacity or ability-as-developed trait (e.g., Humphreys, 1979;
Wechsler, 1944). With the notable exception of the fluid intelligence construct
proposed by Cattell and Horn (Cattell, 1963; Horn & Cattell, 1966), most mod-
ern theorists and psychometrists find notions of capacity measures cause for
considerable uneasiness. The main reasons for discomfort with ability-as-
capacity assessment are as follows.

Developmental/experiential/cultural components to abilities. From the ear-
liest efforts of Binet and Simon (1905), psychometricians have made many
attempts to minimize the impact of cultural and environment-specific influences
on intelligence performance. However, although a goal of determining intelli-
gence through testing independent of prior history can be seen as admissible, it
is recognized that experiential effects cannot be partialled out of the equation
(nor, indeed, should they be). Part and parcel of any practically useful test of
intelligence is the test’s efficiency in predicting aspects of current or future
performance; performances which are undeniably influenced by the individual
in the context of interaction with his/her environment.

The concept of capacity is, in a lexical sense, a concept of permanence.
However, a central finding in the assessment of intelligence is that changes in
test performance occur as a result of maturation and aging (from childhood to
adulthood, or even across the adult life span) (e.g., see Bayley, 1949, 1968;
Honzik, MacFarlane, & Allen, 1948). Moreover, experiential differences across
individuals (e.g., schooling, life experiences) often result in other changes to
test performance (see Flory, 1940; Husen, 1951). With such a database to
address, it makes little sense to refer to unstable capacities of the individual. It
has been repeatedly shown (e.g., Thorndike, 1940) that intelligence test perfor-
mance changes over time to a greater degree than would be expected through
measurement error alone. Similarly, to identify an individual’s “capacity” as
their maximal performance on a particular test would require specification of
what experiential or maturational conditions would have had to be satisfied in
order to match capacity with performance. In addition, given some early depri-
vations, it may not be possible, even in theory, to specify the conditions that
would allow an individual to develop performance to a level that would
approximate his/her theoretical capacity (i.e., if an optimal environment had
been available throughout the lifespan). Clearly, as many modern theorists
have maintained, intelligence is much more parsimoniously thought of in terms
of current level of functioning, either on an absolute scale (e.g., for memory
span) or on a relative scale (e.g., the Deviation 1Q).

Ability cannot be divorced from motivation and/or personality. The
instructions to test administrators often emphasize the importance of adequate
rapport between the administrator and the test taker. Such an emphasis is
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explicit acknowledgment (supported by some empirical investigations, e.g.,
Gordon & Durea, 1948; see review by Sattler & Theye, 1967) that the motiva-
tion for performing well on an intelligence test is a critical ingredient for accu-
rate measurement of maximal performance. However, as numerous investiga-
tors have demonstrated, both the physical state of the test taker (e.g., time of
day, arousal level; see Revelle, Humphreys, Simon, & Gilliland, 1980) and the
psychological state of the test taker (presence or absence of debilitating anxi-
ety, incentives, motivation to succeed or fail, degree of interest in the testing
situation) may significantly impact the level of test performance (Quereshi,
1960). It thus makes little sense to discuss ability-as-capacity, unless the con-
cept of capacity is substantially subverted to allow for changes over the course
of the day or in line with the individual’s volitional state.

The interdependence of ability and volition constructs have been recently
noted by Cronbach (1990):

Typical response and ability are not truly separable. A person’s record on typing
tests establishes that his ability has reached some level, but the score also reflects
his willingness to push himself in that kind of situation. That is to say, [the] dis-
tinction does not take purposes into account. Purposes are important, but they
have been given little consideration in the psychology of individual differences.
... Test directions almost never tell the examinee how to approach the task.
Theoretically, style of performance falls under the head of typical response; but
variation in style affect “ability” scores. (p. 38)

This point is concordant with a broader context of intelligence-as-typical per-
formance.

Stability

Fiske and Butler (1963) argued that measures of maximal performance are apt
to be more stable than measures of typical performance. This proposal was
predicated at least partly on the basis of their contrast between the stability of
personality measures (described as measures of typicality) and the stability of
ability measures (which they termed measures of capacity). However, given
that personality and ability measures differ on many other dimensions (e.g.,
ability test items have correct answers answers and personality test items do
not), it has never been clear that the stability of ability tests is caused by con-
ditions designed to obtain maximal performance. Or, rather, that relative sta-
bility is caused by other sources of variance, or by inherent differences in trait
stability, not the least of which are the controversial aspects of situational
specificity of personality. It simply has not been established that, when
instructed to “do one’s best” on a personality test (as might be told to an indi-
vidual who is taking the test under job screening circumstances), personality



6 ACKERMAN

test scores become more or less stable. Nor, has it been established that
instructions to examinees to “respond as you typically would; say, if this was
a puzzle in a magazine” to an ability test, make ability test scores less stable.

It seems no less desirable to a psychology of intelligence than it does to a
psychology of personality that a construct measure provide the best “estimate
of what a person is most likely to do” (Fiske & Butler, 1963, p. 259). Even if
future research were to show that measures of intelligence-as-maximal perfor-
mance turn out to be more stable than measures of intelligence-as-typical per-
formance, one must also keep in mind that there is a potential for simultane-
ously increasing reliability and decreasing validity (e.g., such as when test
items are made more homogeneous).

To date, there apparently have been no empirical data reported to support
Fiske and Butler’s conjecture that tests of “maximal” performance are more
stable than tests of “typical” performance when a single construct is consid-
ered. Moreover, given the argument that a desire for stability is not necessar-
ily a vector model (in preference scaling, a vector model corresponds to “more
is always better”), it follows that Fiske and Butler’s arguments about the supe-
riority of maximal performance measures for the sake of stability are spurious
ones for defending the sole examination of maximal measures of ability.

Cognitive, Information-Processing Approaches to Intelligence

The same assumptions made by Fiske and Butler (1963) regarding the circum-
stances for ability testing are ubiquitous in studies of the information-process-
ing components of intellectual abilities. In fact, while most of the time such an
assumption of maximal performance is implicit to the experiment (usually
through instructions to subjects to “do your best” or “work as fast as you can,
without making errors”), often the assumption is explicit (as when subjects are
excluded from analysis because they didn’t “try hard” on the task). Because
most studies of information processing and intellectual abilities test both infor-
mation processing and abilities in the same laboratory context, they represent a
special case of the states of the world (i.e., when motivation to perform on the
information-processing task is likely to be concordant with motivation to per-
form on the ability tests, given under identical instructions). A similar argument
for examining information processing under “typical” circumstances seems
appropriate. It might not be as far-fetched as it seems on the surface to explain
what kinds of information processing people “actually do,” rather than only
what they “can do.” Some inroads have been made in this domain, by investi-
gations of reasoning and problem solving in everyday contexts (e.g., Sternberg
& Wagner, 1989), and in the context of research on human error (e.g., Reason,
1990; Reason & Mycielska, 1982), but much more work remains to be done in
constructing ecologically valid theories of information processing.
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Summary

The central point of these arguments is that the construct of intelligence has
become overly restrictive in the 90 or so years of modern theory and research.
By expanding the construct to include a dimension bounded by maximal and
typical levels of intellectual engagement, it is proposed that a better under-
standing can be derived for how intellectual abilities interact with other per-
sonal constructs (e.g., motivation and volition). In order to generalize to the
world outside the testing room or the laboratory, intellectual abilities must be
placed in the context of everyday life.

By considering typical performance and maximal performance aspects of
intelligence in light of attention and learning issues, a more comprehensive
view may be obtained that has the potential to improve prospects of predictive
validity for school and job performance, to predict developmental changes in
ability-as-maximal performance, and to integrate ability with personality and
volitional determinants of performance. The topics of attention and learning
will be discussed first, and then implications of the unified approach to intelli-
gence will be presented.

INTELLIGENCE AND ATTENTION

Several years ago, in attempts to establish linkage between intellectual abilities
and information-processing concepts of the learning process, I was struck with
the prominent role attention is accorded in normative cognitive research.
Attention is a critical determinant of the acquisition of knowledge and skills,
performance of multiple tasks, performance of tasks with novel or inconsistent
information-processing requirements, and so on (e.g., see Ackerman, 1986; see
also Zeaman, 1978, for an earlier discussion relating intelligence and selective
attention). In addition, it was clear from the literature that attentional require-
ments of tasks are nor static, and that predictable changes of attentional
demands take place as an individual acquires knowledge or develops informa-
tion-processing skills.

The historical treatment of the structures of the constructs of the intelligence
and attention (Figure 1) provides some interesting parallels. To retrace some
familiar territory, an abbreviated history of formal theories of intelligence always
includes Spearman’s theory. Spearman (1927) envisioned intelligence to be pri-
marily unitary (or g), with each ability test being partitioned into a general intel-
ligence component, and a component specific to that particular test. Although
the formal theorizing about attention has only begun in more recent years,
Kahneman’s (1973) view of attention was quite similar to Spearman’s theory of
intelligence. Kahneman proposed a single, undifferentiated source of attentional
capacity (denoted in the figure as “A”). In addition, Kahneman posited that spe-
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Figure 1. An abbreviated historical comparison of structural representa-
tions for intelligence theory with attention theory. Top pair of structures
have a general ability/process as central, middle pair of structures are
orthogonal processes, with no general process, and the lower pair of
structures are hierarchical, with a general component, but also with sub-
ordinate, more specific components. The set-theoretic illustration of
Kahneman’s (1973) theory is drawn as inferred, and has not been previ-
ously represented in this fashion.

cific structures (such as the visual, auditory, and tactual systems) were impor-
tant, and that these structures were responsible for performance conflict among
some varieties of dual-task and multiple-task situations. From an abstract point
of view, though, both Spearman and Kahneman viewed these respective con-
structs of intelligence and attention as a single general process or system.
Guilford’s (1967) extension of Thurstone’s theory of intelligence serves as
the next landmark in this comparison among intelligence and attention theories,
and functions as contrast to Spearman’s theory. The three-dimensional
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Structure of Intellect Model derived by Guilford designates independent
sources of intellectual operations (i.e., Contents, Operations, and Products). On
the attention side, we have Wickens’s (1980) Structure of (attentional)
Resources Model. These two box models show a surface-level similarity. More
importantly, though, the models are similar from an underlying theoretical
perspective. Wickens holds, for instance, that there is no general source of
attention, but there are separate, independent Spatial and Verbal pools of atten-
tional resources, just as the Guilford model proposes that analogously separate
and independent Symbolic and Semantic contents.

Finally, most current views of intelligence are generally in agreement with
a hierarchical structure of intellectual abilities, such as the one by Vernon
(1950) depicted in Figure 1. Contemporary views maintain the importance of
some general intellectual factor, but acknowledge that other intellectual abili-
ties, with varying degrees of generality-specificity coalesce from the patterns
of individual differences on the universe of tests. This view has not been incor-
porated into the attention field, perhaps because it is early for such a reconcil-
iation to take place. However, both recent and earlier experiments do point to
the fact that both the Kahneman and Wickens models have merit. Thus, the
sketch of a hypothetical model of attention and I have outlined here, which
incorporates the two models, does not go beyond the existing data—only
beyond current theory.

With this background in mind, we can consider the construct of general or
broad-content forms of intelligence a either a maximal value (associated with
allocation of all of one’s attentional effort) or as something less than maximal
(associated with allocations of some portion of the total attentional effort pos-
sible). As such, individuals may differ on the maximal amount of attentional/
intellectual effort available to them, and to the proportion of their own atten-
tional/intellectual effort actually devoted to a task. From a broad perspective,
effort devoted to a task, then, is the product of the individual’s total effort
available and the proportion of available effort devoted to a task.

Extensive and Temporal Aspects of Attentional Resource Availability

It is a profoundly erroneous truism, repeated by all copy-books and by eminent
people when they are making speeches, that we should cultivate the habit of
thinking of what we are doing. The precise opposite is the case. Civilization
advances by extending the number of important operations which we can perform
without thinking about them. Operations of thought are like cavalry charges in
battle—they are strictly limited in number, they require fresh horses, and must
only be made at decisive moments. (Whitehead, 1911, pp. 41-42)

Although there has been little work examining the short-term (e.g., minutes
and hours) course of available intellectual engagement, there are numerous
examples of the limits of attentional capabilities over time, in terms of the
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learning environment (e.g., see Zeaman & Kaufman, 1955) or sustained atten-
tion (e.g., vigilance research; see Parasuraman, 1984, for a review). Depending
on the experimental paradigm under consideration, it appears that attention is
only sustainable for periods of about 30 minutes before substantial perfor-
mance decrements occur. Changes in the task environment often have the
effect of attenuating such decrements, but it remains clear to even the most
causal observer (as it was to Whitehead, in the quotation above), that there are
costs associated with sustained engagement of attentional effort.

Intelligence researchers typically blanch at the idea of giving subjects a con-
tinuous set of tests for an 8- to 12-hour period. Even though there have been
no parametric studies of testing time limits that I am aware of, many experi-
ments reported in the literature limit testing to a few hours at a time. As such,
there seems to be an implicit acknowledgment that it is impractical to ask sub-
jects to maintain their intelligence-as-maximal performance levels for extended
periods of time.

In order to equate intellectual and attentional engagement, it is critical to
examine the determinants of attentional investment during maximal engage-
ment and typical engagement, and the course of attentional depletion over
extended periods of effort. Certainly, research is needed to determine the time
course of intellectual/attentional engagement, but the important consideration
again, is that intelligence-as-maximal performance may have substantial limits
in generalizability to the external world, give that an individual’s engagement
with the real world runs the course of the entire waking day, and not just a few
hours in the laboratory or the testing room.

INTELLIGENCE AND LEARNING

The starting point for consideration about intelligence and learning is with
E. L. Thorndike (in Thorndike, Bregman, Cobb, Woodyard, et al., 1926).
Although much of Thorndike’s work was cast in the associationist framework,
he captured the importance of learning as a critical element of intelligence,
stating: “An obvious hypothesis, often advanced, is that intellect is the ability
to learn, and that our estimates of it are or should be estimates of ability to
learn” (p. 17). Although Binet’s approach to intelligence can be thought of as
focusing on learning in the broader context of educational achievement,
Thorndike was instrumental in bringing a microlevel orientation to learning—
one that could be mapped to then-current experimental inquiry. Many investi-
gators followed Thorndike’s lead in focusing on the relationship between intel-
ligence and learning; most notable of these research programs are those by
Woodrow (e.g., 1946), Ferguson (e.g., 1954, 1956), and Cronbach and Snow
(e.g., 1977). Reviews of salient contributions from these investigators regard-
ing the relationship between intelligence and learning, along with discussion of
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methodological and statistical problems associated with assessing such rela-
tions, lie beyond the scope of this chapter. However, readers who wish to con-
sider extant reviews of these developments can consult articles by Adams
(1987) and by Ackerman (1987).

Several fundamental aspects of the relationship between the constructs of
intelligence and learning serve as the foundation for the current theoretical for-
mulation. These include (a) intellectual abilities and skill acquisition, (b) intel-
ligence and academic learning, (c) dynamic effects of ability and volition, and
(d) other aptitude-treatment interactions. Each is discussed briefly next.

Intellectual Abilities and Skill Acquisition

Through a series of empirical and theoretical investigations, I have previously
argued for a dynamic set of relations between intellectual and individual dif-
ferences in task performance during three phases of skill acquisition (e.g., see
Ackerman, 1988; for a review of the phases of skill acquisition, see Fitts &
Posner, 1967). The relations between ability and performance during skill
acquisition are illustrated in Figure 2. During the initial, cognitive phase of
skill acquisition, the critical elements of intelligence-as-maximal performance
(general intelligence and broad content factors of ability) are the most impor-
tant determinants of individual differences in task performance. As practice
proceeds on a task that has consistent information-processing demands (the
associative phase of skill acquisition), the role of general and broad content
abilities diminish, while measures of perceptual speed increase in their power
of predicting individual differences in task performance. Finally, at asymptotic
autonomous (or proceduralized) stages of skilled performance, the role of per-
ceptual speed abilities attenuate, in favor of associations between psychomotor
abilities and task performance.

The validity of this theory has been demonstrated for a variety of tasks,
including Sternberg-type memory/visual search tasks, choice reaction-time
tasks (Ackerman, 1988), and complex air traffic controller simulation tasks
(Ackerman, 1988; Kanfer & Ackerman, 1989). In addition, recent extensions
of this theory have shown a generalization to the dynamic characteristics of
perceptual speed and psychomotor tests, when given under practice conditions
(Ackerman, 1990). From these various demonstrations, general and broad con-
tent (spatial, verbal) abilities are most highly correlated with initial perfor-
mance on consistent tasks, perceptual speed abilities are most highly correlated
with performance at intermediate stages of skill acquisition, and psychomotor
abilities are most highly correlated with performance at late, autonomous
stages of procedural skill performance.

Much of the representation of early portions of the learning curve is con-
cordant with the theory and empirical research developed by members of the
Air Force Human Resources Laboratory—Project LAMP group. Although there
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Figure 2. Hypothetical ability-performance correlations during three
phases of skill acquisition, as proposed by Ackerman (1988). The hypo-
thetical task is moderately complex, and provides for consistent informa-
tion processing. From “Determinants of Individual Differences During Skill
Acquisition: Cognitive Abilities and Information Processing,” by P. L.
Ackerman, 1988, Journal of Experimental Psychology, 117.

are some salient differences between the starting points and research paradigms
I and the Project LAMP group have used, there is substantial agreement
regarding the intense demands the tasks place on the learner’s attention when
they are initially encountered (e.g., see Kyllonen & Christal, 1990; Kyllonen &
Woltz, 1989; Woltz, 1988). Woltz (1988) demonstrated how the “intensive”
aspects of working memory (which are analogous to attention) are important in
initial performance of skill acquisition tasks, most notably when formulation
and manipulation of declarative knowledge demands are highest, while “acti-
vation savings” aspects of working memory, which are a representation of
memory efficiency, are more highly associated with later, proceduralized
knowledge. Kyllonen (in Ackerman & Kyllonen, 1991) has further argued that
the subjective mental workload for tests of working memory capacity is sub-
stantially higher than for tests of existing knowledge. In a further series of con-
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struct validity studies, Kyllonen and Christal (1990) demonstrated substantial
(if not complete) overlap between the intensive aspects of working memory
and reasoning ability. These findings can be considered as substantial support
for the construct overlap between attention and general intelligence.

From the current perspective, the role of intelligence-as-maximal perfor-
mance is most closely associated with the initial stages of skill acquisition,
while it is posited that intelligence-as-typical performance is conceptually more
associated with (a) further gains in task performance beyond the cognitive phase
of skill acquisition, and with (b) asymptotic or proceduralized skilled perfor-
mance. This framework is consistent with the notion that initial confrontation
with a novel task involves attentional demands on the learner that are typically
hard to ignore. Thus, even with only modest motivation for performing well, the
learner is spurred to engage most or all of his or her intellectual/attentional
capabilities. However, once the learner arrives at a level of performance that
meets that basic task demands (i.e., attaining an acceptable level of accuracy or
speed on the task ), those intellectual/attentional demands are diminished, and
the task moves from being predominantly attentional resource-limited to pre-
dominantly attentional resource-insensitive (Norman & Bobrow, 1975). As
Figure 3 illustrates, substantial reductions of intellectual/attentional engagement,
at an intermediate stage of skill acquisition, no longer have the dire conse-
quences to performance that are found in the early resource-limited stage of
skill acquisition. Therefore, when the demands of the task are reduced, those
factors that determine intelligence-as-typical performance (such as personality
or motivational factors) increase in influence. When there is a mismatch
between intelligence-as-typical performance and intelligence-as-maximal perfor-
mance, the learner may be satisfied with a suboptimal level of task perfor-
mance, and essentially “exit” form the learning process.

Laboratory research regarding the effects of goal setting (a motivational/self-
regulatory intervention) on task performance at varying stages of skill acquisi-
tion supports the current perspective. In a series of studies by Kanfer and
Ackerman (1989), a goal-setting manipulation, when given at an early stage of
task engagement, had no positive effect on performance. Indeed, when task
attentional demands were high, the goal-setting manipulation had an overall
negative impact on performance, which was accentuated for those learners of
lower intellectual ability levels. However, once the declarative knowledge (or
cognitive) phase of skill acquisition had been completed, the goal-setting
manipulation brought about significant gains in performance, especially for
those learners who were found to have lower levels of intelligence-as-maximal
performance. As such, the role of these motivational mechanisms became a
more important determinant of task performance during the later phase of skill
acquisition, even as correlations between general intelligence and task perfor-
mance declined.
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Figure 3. Hypothetical performance-resource functions for a task at three
stages of practice: Cognitive, Associative, and Autonomous. Cognitive
phase is predominantly resource-dependent and Autonomous phase is
mostly resource-insensitive.

Intelligence and Academic Learning

Another data set, albeit a strictly correlational one outside the laboratory,
cogently argues for the dynamic relations of intelligence and learning. The
study by Lin and Humphreys (1977) gives perhaps the clearest illustration of
the dynamic effects of intelligence-as-maximal performance and intelligence-
as-typical performance with respect to academic achievement. In this study, the
Graduate Records Exam (GRE) was used in predicting and postdicting gradu-
ate school and undergraduate grade point averages (GPA), respectively. GRE
data were collected on several hundred students, with the exam typically taken
in the senior (fourth) year of college. Correlations between GRE scores and the
GPA were calculated for each of the four years of undergraduate education and
six semesters of graduate school (in the fields of physics, chemistry, and math-
ematics). The relevant data are depicted in Figure 4.

There are two salient features of the data plotted in the figure. First, the
magnitude of test validity was not merely a decreasing function of temporal
displacement between time of test and time of GPA assessment. That is, this
particular aspect of the data contradicts the notion (Henry & Hulin, 1987;
Hulin, Henry, & Noon, 1990) that all test validity coefficients must decline
with increasing temporal displacement between time of test and time of criteri-
on measurement. The second feature of the figure, and the one that directly fits
with the current proposal regarding the relations between intelligence and
learning, is that the highest correlations between the GRE (arguably a measure
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Figure 4. Validity coefficients for GRE Advanced and Quantitative tests
for graduate students in math, chemistry, and physics, over four under-
graduate years and six graduate semesters. Postdiction of undergraduate
grade point average; prediction of graduate grade point averages. From

data reported by Lin and Humphreys (1977).

of general intelligence-as-maximal performance) and GPA (a measure of aca-
demic achievement or learning), occur for the initial confrontation with both
the undergraduate (Year 1) and graduate (Semester 1) systems. These situa-
tions are quite aptly described as the earliest phases of learning, when students
must develop new strategies to perform their tasks. Later phases of learning,
after initial confrontation with the novel environments, show declining validi-
ties associated with intelligence-as-maximal performance.

Dynamic Effects of Ability and Volition

An additional data set comes from a study by Helmreich, Sawin, and Carsrud
(1986) of the relations between motivational/personality dispositions and job
performance, from early job performance to performance after 6-8 months of
job tenure. The sample studied included 268 telephone ticket agents working
for an airline. Three samples of performance were taken, namely average job
performance for 1-3, 4-6, and 7-8 months on the job. Although no ability data
were reported in that study, the authors reported that their measure of achieve-
ment motivation (called “work orientation”) is essentially uncorrelated with
“typical” measures of intelligence.

The theory under consideration here proposes that motivational dimensions
are less important determinants of performance than intelligence-as-maximal
performance early in skill acquisition, but potentially more important when skills
have been learned (and both intelligence-as-typical performance and its volition-
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al correlates are important determinants of performance). Consistent with the
current proposal, the correlations between work orientation and job performance
were r = .09, .336, and .34, for the three periods of performance sampling,
respectively. That is, the dimension of achievement motivation started off as an
unimportant determinant of initial job performance, but became a salient (and
significant) predictor of performance after substantial job experience.

Other Aptitude-Treatment Interactions (ATI)

In addition to the fluctuations in motivational mechanisms that result from
changes in intentions or incentives, other more enduring personal properties of
individuals appear to have substantial impact on intelligence-as-typical perfor-
mance. Individual differences in personality dimensions, such as anxiety,
achievement via independence or achievement via conformance (see Cronbach
& Snow, 1977; Snow, 1989a, 1989b), and introversion/extraversion (Lynn &
Gordon, 1961; Revelle, 1989) have also been implicated in determining the
nature of typical performance on intellectual tasks and tests. Indeed, one com-
mon assumption regarding ATIs in the academic domain is that maximal per-
formance is elicited under different treatments for learners of differing aptitude
or trait profiles. Although a review of these areas is beyond the scope of this
chapter (see Snow & Yalow, 1982), it seems that an intelligence-as-typical per-
formance construct may be used to clarify many of the existing ATIs, as well
as provide the basis for higher order interactions, that is, those which include
an interaction with the discrepancy between intelligence-as-maximal perfor-
mance and intelligence-as-typical performance for each individual.

A UNIFIED PERSPECTIVE
Determinants of Performance

The framework proposed here indicates that optimal prediction of performance
on any of a wide variety of cognitive tasks requires knowledge of four critical
determinants of performance:

1. Level of intelligence-as-maximal performance. This construct corresponds
to the ideal of current intelligence testing paradigms. Intelligence-as-maximal
performance is the level of performance by an individual that is obtained under
the conditions that are optimal for drawing out that individual’s best efforts,
while minimizing the deleterious effects of distractions. (For example, in
Atkinson’s theory [1974], this would correspond to moderate levels of arousal;
in Revelle’s [1989] theory, it would correspond to different levels of induced
arousal for introverts and extroverts.) To date, this appears to be obtained in
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testing conditions where examinees are highly desirous of doing well, and test
time is limited to a few hours.

2. Basal (typical) level of intellective engagement. This construct corre-
sponds to the usual level of attentional/intellectual effort put forth in the nor-
mal day-to-day environment of the individual. Essentially, intelligence-as-typi-
cal can be thought of as an individual’s average level of effort elicited across
situations as varied as school, work, recreation, family interactions, and so on.
It is expected that there are personality, volitional, and interest correlates of
intelligence-as-typical performance (e.g., see Dreger, 1968; Humphreys &
Revelle, 1984; Kanfer, 1987).

3. Self-regulatory skill level. Self-regulation, especially in the form of self-
monitoring, appears to determine the recognition of intellective demands, and
thus sets the stage for decisions made regarding the level of effort allocated to
a task (below) (e.g., see Kanfer, 1987; Kanfer & Ackerman, 1989). Individuals
who are low in self-monitoring skills are expected to have a generally lower
effort demanded—effort supplied coherence, whereas individuals who are high
in self-monitoring skills are expected to have a higher effort demanded—effort
supplied coherence. That is, effective self-monitoring brings about accuracy in
evaluating attentional/intellectual demands of tasks. Increasing accuracy in
these demand evaluations can be thought of as doubly important—because the
individual will be able to allocate effort when performance is resource-depen-
dent, and because the individual will be able to conserve resources over time,
when the task is resource-insensitive, so that resources will not be depleted
when they are called for during other activities.

4. Decisional processes and dispositional tendencies that bring about
responses to perceived intellective demands. An individual’s recognition of
intellective demands is just one element in the determination of how much
attentional/intellective effort that an individual devotes to a particular task.
Other decisional processes that are made up of metacognitive and metamotiva-
tional strategies help determine how effort is allocated across various demands
(e.g., on-task and off-task effort), see Kanfer (1990b) for a review. Similarly,
dispositional tendencies toward intellectual tasks (e.g., achievement motivation,
or learning/performance orientation) affect the valences of particular tasks.
Although these later processes are more properly considered motivational and/
or affective, they play an important mediating role in the engagement of intel-
lectual effort (Kanfer, 1990b; Kuhl, 1981; Revelle, 1989).

Toward Assessment of Typical Intelligence

It is proposed here that the construct of intelligence-as-typical performance
must supplement the construct of intelligence-as-maximal performance. There
are several key reasons for this particular proposal:




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































