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Foreword

At a time of avid public interest in quality education, it is signif-
icant to note what John Good lad discovered when he surveyed what
people consider to be the goals of schooling. Whether he asked parents,
teachers, of students, he found that the intellectual development of
students was consistently identified as the most important goal of
schooling. Good lad described intellectual development as developing
the ability to think rationally, including problem-solving skills, appli-
cation of principles of logic, and skill in using different modes of in-
quiry.'

The Association for Supervision and Curriculum Development has
been working at the forefront of a national movement aimed at helping
students become more effective thinkers. While our primary efforts
have been directed toward approaches to staff development and cur-
riculum development for thinking, we have also recognized the need
to provide a broader perspective on the topic of intellectual develop-
ment lest we be guilty of not seeing the forest for the trees.

In designing Essays on the Intellect, Francis Link has invited some
leading scholars and researchers to share their perspectives and find-
ings on this important topic. Their work provides a look at ' -?, "forest"
within which our work on student thinking is growing. For those of
us whose daily work is concentrated on specific efforts at improving
student thinking, it is an opportunity to take one step back and refl3ct
on broader perspectives.

Carolyn Hughes
ASCD President, 1985-86

'John I. Goodlad, A Place Called School (New York: McGraw-Hill, 1984), p.39.
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Introduction

An ' say is an analytic or interpretive composition dealing with
its subject from a !imited or personal point of view. This collection of
essass is intended to bring to the reader the ideas of a selected group
of authors whose work relates to a range of topics and interpretations
of personal research or fields related to intellectual development.

Interest in Intellectual development i nc new phenomenon. Psy-
chologists, scierlists, and educators have periodically come together
over the last two decades to relate their findings and concerns to
curriculum development. However, in the past five years there has been
a marked increase in activity in theoretical and practical approaches
to studs' of the human mind and the dynamics related to the devel-
opment of the intellect.

There has been a flood of publications concerned with the teach-
ing of thinking and problem solving, a great many exploring defini-
tions and approaches to instruction. This book explores the implica-
tions of recent theoretical positions as in the v ork of Elliott Jaques,
Joseph Walters, and Howard Gardner; examines the long interest and
study of intellectual development with the gifted and talented, which
has occupied Harry Passow's attention for more than a decade; and
examines specific theoretical and relatei4 curricular approaches de-
scribed in the essays by Allan Glatthorn, Robert Sternberg, Frances
Link, and Garry Mc Daniels. Wherever possible, these authors analyze
how their ideas might contribute to our thinking about educational
planning. Some Essays you will want to read and re-read. The se-
quence_ is your choice

Frances R. Link,
Editor
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1. The Development
and Education of

Intelligences

Joseph M. Walters and Howard Gardner

The Theory of Multiple Intelligences

Contrasting Points of View

Two 11-year-old children are taking a test of "intelligence." They
sit at their desks laboring over the meanings of different words, the
interpretation of graphs, and the solutions to arithmetic problems.
They record their answers by filling in small circles on a single piece
of paper. Later these completed answer sheets are scored objectively:
the number of right answers is converted into a standardized score
that compares the individual child with a population of children of
similar age.

The teachers of these children review the different scores. They
notice that one of the children has performed at a superior level; on
all sections of the test, she answered more questions correctly than
did her peers. In fact, her score is similar to that of children three to
four years older. The other child's performance is "average"his
scores reflect those of other children his age.

Authors' note. Thi research reported in this chapter was supported by grants from the
Bernard van Leer houndation of The Hague, the Spencer Foundation of Chicago, and
the Carnegie Corporation of New York We are grateful to Mara Krechevsky, who gave
many helpful comments on earlier drafts.
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A subtle change in expectations surrounds the review of these test
scores. Teachers begin to expect the first child to do quite well during
her formal schooling, whereas the second should have only moderate
success. Indeed these predictions come true. In other words, the test
taken by the 11-year-olds serves as a reliable predictor of their later
performance in school.

How does this happen? One explanation involves our free use of
the word "intelligence": the child with the greater "intelligence" has
the ability to solve problems, to find the answers to specific questions,
and to learn new material quickly and efficiently. These skills in turn
play a central role in school success. In this view, "intelligence" is a
singular facul.y that is brought to bear in any problem-solving situa-
tion. Since schooling deals largely with solving problems of various
sorts, predicting this capacity in young children predicts their future
success in school.

"Intelligence," from this point of view, is a general ability that is
found in varying degrees in all individuals. It is the key to success in
solving problems. This ability can be measured reliably with stand-
ardized pencil-and-paper tests that, in turn, pi-edict future success in
school.

What happens after school is completed? Consider the two indi-
viduals in the example. Looking further down the road, we find that
the "average" student has become a highly successful mechanical
engineer who has risen to a position of prominence in both the profes-
sional community of engineers as well as in civic groups in his com-
munity. His success is no flukehe is considered by all to be a talented
individual The "superior" student, on the other hand, has had little
success in her chosen career as a writer; after repeated rejections by
publishers, she has taken up a middle management position in a bank.
While certainly not a "failure," she is considered by her peers to be
quite "ordinary" in her adult accomplishments. So what happened?

This fabricated example is based on the facts of intelligence test-
ing. I() tests predict school performance with considerable accuracy,
but they are only an indifferent predictor of performance in a profes-
sion after formal schooling (Jencks, 1972). Furthermore, even as IQ
tests measure only logical or logical-linguistic capacities, in this so-
ciety we are nearly "brain-washed" to restrict the notion of intelli-
gence to the capacities used in solving logical and linguistic problems.

To introduce an alternative point of view, undertake the following
Gedanken experiment. Suspend the usual judgment of what consti-
tutes intelligence and let your thoughts run freely over the capabilities
of humansperhaps those that would be pickedout by the proverbial
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Martian N isitor In this exercise, you are drawn to the brilliant chess
plaNer, the world -class violinist, and the champion athlete; such out-
standing performers deserve special consideration. Under this exper-
iment, a quite different view of intelligence emerges Are the chess
plaNer, violinist, and athlete "intelligent" in these pursuits? If thy
are then why do our tests of "intelligence" fail to identify them? If
the are not "intelligent," what allows them to achieve such astound-
ing feats? In general, why does the contemporary construct "int,..11i-
gence" fail to explain large areas of human endeavor?

In this chapter we approach these problems througl. the theory
of Multiple Intelligences (MI). As the name indicates, we believe that
human cognitive competence is better described in terms of a set of
abilities, talents, or mental skills, which we call "Intelligences." All
normal individuals possess each of these skills to some extent; indi-
N 'duals differ in the degree of skill and in the nature of their combi-
nation. We believe this theory of intelligence may be more humane
and mole veridical than alternative views of intelligence and that it
more adequately reflects the data of human "intelligent" behavior.
Such a theory has important educational implications, including ones
for curriculum development.

What Constitutes an Intelligence?

The question of the optimal definition of "intelligence" looms
large in our inquiry. Indeed, it is at the level of this definition that the
theory of Multiple Intelligences diverges from more traditional points
of N iew. In a more traditional view, intelligence is defined operationally
as the ability to answer items on tests of intelligence. The inference
from the test scores to some underlying ability is supported by statis-
tical techniques that compare responses of subjects at different ages;
the apparent correlation of these test scores across ages and across
different tests corroborates the notion that the general faculty of in-
telligence, "g,' does not change much with age nor with training or
experience. It is an inborn attribute or faculty of the individual.

Multiple Intelligences theory, on the other hand, pluralizes the
traditional concept. An Intelligence entails the ability to solve prob-
lems or fashion products that are of consequence in a particular cul-
tural setting. The problem-solving skill allows one to approach a sit-
uation in which a goal is to be obtained and to locate the appropriate
route to that goal. The creation of a cultural product is crucial to such
functions as capturing and transmitting knowledge or expressing
one's views or feelings. The problems to be solved range from creating

10
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an end to a story to anticipating a mating move in chess to repairing
a quilt. Products range from sci'-atific theories to musical composi-
tions to successful political campaigns.

MI theory is framed in light of the biological origins of each prob-
lem-solving skill. Only those skills that are universal to the human
species are treated. Even so, the biological proclivit:, to participate in
a particular form of problem solving must also be coupled with the
cultural nurturing of that domain. For example, language, a universal
skill, may manifest itself particularly as writing in one culture, as
oratory n another culture, and as the secret language of anagrams in
a third.

Given the desire of selecting Intelligences that are rooted in biol-
ogy, and which are valued in one or more cultural settings, how does
one actually identify an "Intelligence"? In coming up with our list,
we consulted evidence from several different sources: knowledge about
normal development and development in gifted individuals; informa-
tion about the breakdown of cognitive skills under conditions of brain
damage; studies of exceptional populations, including prodigies, idi-
ots savants, and autistic children; data about the evolution of cogni-
tion over the millenia; cross-cultural accounts of cognif on; psychom-
etric studies, including examinations of correlations among tests; and
psychological training studies, particularly measures of transfer and
generalization across tasks. Only those candidate Intelligences that
satisfied all or a majority of the criteria were selected as bona fide
Intelligences. A more complete discussion of each of these criteria for
an "Intelligence" and the seven Intelligences that have been proposed
so far, is found in Gardner's book, Frames of Mind (1983). This book
also considers how Coe theory might be disproven and compares it to
competing theories of intelligence.

In addition to satisfying the aforementioned criteria, each Intel-
ligence must have an identifiable core operation or set of operations.
As a neurally based computational system, each Intelligence is acti-
vated or "triggered" by certain kinds of internally or externally pre-
sented information. For example, one core of Musical Intelligence is
the sensitivity to pitch relations, whereas one core of Linguistic Intel-
ligence is the sensitivity to phonological features.

An Intelligence must also be susceptible to encoding in a symbol
systema culturally contrived system of meaning, which captures
and conveys important forms of information. Language, picturing, and
mathematics are but three nearly worldwide symbol systems that are
necessary for human survival and productivity. The relationship of a
candidate Intelligence to a human symbol system is no accident. In

1
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fact, the existence of a core computational capacity anticipates the
existence of a symbol system which exploits that capacity. While it
may be possible for an Intelligence to proceed without an accompa-
nying symbol system, a primary characteristic of human intelligence
may well be its gravitation toward such an embodiment.

The Seven Intelligences

Having sketched the characteristics and criteria of an Intelligence,
we turn now to a brief consideration of each of the seven Intelligences.
We begin each sketch with a thumbnail biography of a person who
demonstrates an unusual facility with that Intelligence. These biogra-
phies illustrate some of the abilities that are central to the fluent
operation of a given Intelligence. Although each biography illustrates
a particular Intelligence, we do not wish to imply that in adulthood
Intelligences operate in isolation. Indeed, except for abnormal indi-
viduals, Intelligences always work in concert, and any sophisticated
adult role will involve a melding of several of them. Following each
biography we survey the various sources of data that support each
candidate as an "Intelligence."

Musical Intelligence

When he was three years old, Yehudi Menuhin was smuggled Into the San
Francisco Orchestra concerts by his parents The sound of Louis Persinger's
Niolin so entranced the yt Ingster that he insisted on a violin for his birthday
and Louis Persmger as his teacher He got both. By the time he was ten years
old, Menuhin was an international performer (Menuhin, 1977).

Violinist Yehudi Menuhin's Musical intelligence manifested itself
even before he had touched a violin or received any musical training.
His powerful reaction to that particular sound and his rapid progress
on the instrument suggest that he was biologically prepared in some
way for that endeavor. In this way evidence from child prodigies sup-
ports our claim that there is a biological link to a particular Intelli-
gence. Other special populations, such as autistic children who can
play a musical instrument beautifully but who cannot speak, under-
score the independence of Musical Intelligence.

A brief consideration of the evidence suggests that musical skill
}asses the other tests for an Intelligence. For example, certain parts
of the brain play important roles in perception and production of
music. These areas are characteristically located in the right hemi-
sphere, although musical skill is not as clearly "localized," or located
in specifiable area, as language. Although the particular susceptibility

4 L
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of mugical ability to brain damage depends on the degree of tra. ling
and other individual differences, there is clear evidence for "amusia"
or loss of musical ability.

Music apparen:iv played an Important unifying role in Stone Age
societies. Birdsong provides a link to other species. Evidence from
1.T ious cultures supports the notion that music is a universal faculty.
S,udies of infant development suggest that there is a -raw" compu-
tational ability in early childhood. Finally, musical notation provides
an accessible and lucid symbol system.

In short, evidence to support the interpretation of musical ability
as an "Intelligence" comes from many different sources. Even though
musical skill is not typically considered an intellectual skill like math-
ematics, it qualifies under our criteria. By definition it deserves con-
sideration; and in view of the data, its inclusion is empirically justi-
fied.

Bodily-Kinesthetic Intelligence

Fifteen-year-old Babe Ruth played thira base. During one game his team's
pitcher was doing very poorly and Babe loudly criticized him from third base.
Brother Mathias, the coach, called out, "Ruth, if you know so much about it,
YOU pitch 1" Babe was surpmed and embarrassed because he had never
pitched before, but Brother Math'as Insisted. Ruth said later that at the very
moment he took the pitcher's mound, he KNIFW he was supposed to be a
pitcher and that It was "natural" for him to strike people out Indeed, he went
on to become a great major league pitcher (awl, of course, legendary status
as a hitter) (Connor 1982).

Like Menuhin, Babe Ruth was a child prodigy who recognized his
"instrument" immediately upon his first exposure to it. This recog-
nition occurred in advance of formal training.

Control of bodily movement is, of course, localized in the motor
cortex, with each hemisphere dominant or controlling bodily move
mr on the contra-lateral side. In right-handers, the dominance for
such movement is ordinarily found in the left hemisphere. The ability
to perform movements when directed to do so can be impaired even
in individuals who can perform the same movements reflexively or on
a nonvoluntary basis. The existence of specific apraxia constitutes one
!ine of evidence for a Bodily-Kinesthetic Intelligence.

The evolution of specialized body movements is of obvious advan-
tage to the species, and in humans this adaptation is extended thrcugh
the use of tools. Body movement undergoes a clearly defined develop-
mental schedule in children. And there is little question of its univer-
sality across cultures. Thus it appears that bodily-kinesthetic "knowl-
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edge" satisfies many of the criteria for an Intelligence.
Perhaps more difficult, however, is the consideration of bodily-

kinesthetic knowledge as "problem solving." Certainly carrying out a
mime sequence or hitting a tennis ball is not solving a mathemalical
equation. And yet, the ability to use one's body to express an emotion
(as in a dance), to play a game (as in a sport) or to create a new product
(as in devising an ir.vention) are evidence of the cognitive features of
body usage. The s Jecific computations required to solve a particular
bodily-kinesthetic problem, hitting a 'ennis ball, are summarized by

im Gallwey:

At the moment the bail leaves the server's racket, the brain calculates approx-
imately where it will land and where the racket will intercept it. This calcu-
lation includes the initial velocity of the ball, combined with an input for the
progr;ssive decrease in velocity and the effect of wind and after the bounce
of the ball. Simultaneously, muscle orders are given: not just once, but con-
stantly with refined and updated information. The muscles must cooperate.
A movement of the feet occurs, the racket is taken back, the face of the racket
kept at a constant angle Contact is made at a precise point that depends on
whether the order was given to hit down the line or cross-court, an order not
givet until after a split-second analysis of the movement and balance of the
opponent

To return an average serve, you have about one second to do this. To hit
the ball at all is remarkable k:nd yet not uncommon The truth is that everyone
who inhabits a human body possesses a remarkable creation (Gallwey, 1976).

Logical-Mathematical Intelligence

In 1983 Barbara McClintock wen the Nobel Prize in Medicine or
Physiology for her work in microbiology. Her intellectual powers of
deduction and observation illustrate one form of Logical-Mathemati-
cal intelligence that is often labeled "scientific thinking." One incident
is particularly illuminating. While a researcher at Cornell in the 1920s
McClintock was faced one day with a problem: while theory predicted
50 percent pollen sterility in corn, her rese,...rch assistant (in the
"field") was finding plants that were only 25 to 30 percent sterile.
Disturbed by this discrepancy, McClintock cornfield and re-
turned to her offi_e where she sat foi half at inking:

Suddenly 1 jumped up and ran back to the (corn, it the top of the field
(the others were still at t' a bottom) I shouted "Eureka, I have it! I know what
the 30% sterility is!" . hey asked me to prove it. I sat down with a paper
bag and a pencil and I started from scratch, which I had not done at all in
my laboratory. It had all been done so fast; t. answer came and I ran. Now
I worked it out step by stepit was an intric..te series of stepsand I came
out with [ same result]. [They] looked at the material and it was exactly
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is I'd said it was, it worked out exactly as I had di: ,;rammed it. Now, why
did I know, without having done It on paper? Why was I so sure? (Keller, 1982,
p 104)

This anecdote illustrates two essential facts of the Logical-Math-
ematical Intelligence. First, in the gifted individual, the process of
problem solving is often remarka-oly rapidthe successful scientist
copes with many variables at once and creates numerous hypotheses
that are each evaluated and then accepted or rejected in turn.

The anecdote also underscores the nonverbal nature of the Intel-
ligence. A solution to a problem can be constructed before it is artic-
ulated. In fact, the solution process may be totally invisible, even to
the problem solver. This need not imply, however, that discoveries of
this sortthe familiar "Aha!" phenomenonare mysterious, intui-
tive, or unpredictable. The fact that it happens more frequently to
some people (perhaps Nobel Prize winners) suggests the opposite. We
interpret this as the work of the Logical-Mathematical Intelligence.

Along with the companion skill of language, logical-mathematical
reasoning provides the basis for IQ tests. This form of Intelligence has
been heavily investigated by traditional psychologists, and it is the
archet),,.: of "raw intelligence" or the problem-solving faculty that
purportedly cuts across domains. It is perhaps ironic, then, that the
actual mechanism by which one arrives at a solution to a logical-
mathematical problem is not as yet properly understood.

This Intelligence is supported by our empirical criteria as well.
Certain areas of the brain are more prominent in mathematical cal-
culation than others. There are idiots savants who perform great feats
of calculation even though they remain tragically deficient in most
other areas. Child prodigies in mathematics abound. The development
of this Intelligence in children has been carefully documented by Pi-
aget and other psychologists.

Linguistic Intelligence

At the age of ten, TS Eliot created a magazine called "Fireside" to which he
was the sole contributor. In a three-day period during his winter vacation, he
created eight complete issues. Each one included poems, adventure stories, a
gossip column, and humor. Some of this material survives and it displays the
talent of the poet (see Soldo, 1982).

As with the Logical Intelligence, calling linguistic skill an "Intel-
ligence" is consistent with the stance of traditional psychology. lin-
guistic Intelligence also passes our empirical tests. For instance, a
specific area of the brain, called "Broca's Area," is responsible for the
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production of grammatical sent nets. A person wit; damage to this
area can understand words and st.ntences quite well but has difficulty
putting them together in anything other than the simplest of sen-
tences. At the same time, other thought processes may be entirely
unaffected.

The gift of language is universal, and its development in children
is striV-gly constant across cultures. Even in deaf populations where
a manual sign language is not explicitly taught, children will often
"inx cm" their own manual language and use it surreptitiously! We
thus see how an Intelligence may operate indepeirdently of a specific
input modality or output channel.

Spatial Intelligence

Navigation around the Caroline Islands in the South Seas is accomplished
without Instruments. The position of the stars, as viewed from various Islands,
the \\,eather patterns, and water color are the only sign posts. Each journey is
broken into a series of segments; and the navigator learns the position of the
stars within each of these segments. During the actual trip the navigator must
mvision mentally a reference Island as It passes under a particular star and
from that he computes the number of segments completed, the proportion of
the trip remaining, and any corrections in headit.g that are required. The
navigator cannot see the Islands as he sails along; instead he maps their
locations in his mental "picture" of the journey (Gardner, 1983).

Spatial pi oblem solving is required for navigation and in the use
of the notational system of maps. Other kinds of spatial problem solv-
ing arc brought to bear in visualizing an object seen from a different
angle and in playing chess. The visual arts also employ this Intelli-
gence in the use of space.

Evidence from brain research is clear and persuasive. Just as the
left hemisphere has, over the course of evolution, been selected as the
site of linguistic processing, the right hemisphere proves to be the site
most crucial for spatial processing. Damage to the right posterior
regions causes impairment of the ability to find one's way around a
site, to recognize faces or scenes, or to notice fine details.

Patients with damage specific to regions of the right hemisphere
will attempt to compensate for their spatial Jeficits with linguistic
strategies. They will try to reason aloud, to challenge the task, or even
make up answers. But such nonspatial strategies are rarely successful.

Blind populations provide an illustration of the distinction be-
tween the Spatial Intelligence and visual perception. A blind person
can recognize shapes by an indirect method: running a hand along
the object translates into length of time of movement, which in turn

'16
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is translated into the size of the object. For the blind person, the
perceptual system of the tactile modality parallels the visual modality
in the seeing person. The analogy between the spatial reasoning of the
blind and the linguistic reasoning of the deaf is notable.

There are few child prodigies among visual artists, but there are
idiots savants such as Nadia (Selfe, 1977). Despite a condition ofsevere
autism, this preschool child made drawings of the most remarkable
representational accul.acy and finesse.

Interpersonal Intelligence

With little formal training in special education and nearly blind
herself, Anne Sullivan began the intimidating task of instructing a
blind and deaf seven-year-old Helen Keller. Sullivan's efforts at com-
munication were complicated by the child's emotional struggle with
the world around her. At their first meal together, this scene occurred:
Annie did not allow Helen to put her hand into Annie's plate and take what
she wanted, as she had been accustomed to do with her gamily. It became a
test of willshand thrust into plate, hand firmly put aside. The family, much
upset, left the dining room. Annie locked the door and proceeded to eat her
breakfast while Helen lay on the door kicking and screaming, pushing and
pulling at Annie's chair. [After half an hour] Helen went around the table
looking for her family. She discovered no one else was there and that bewil-
dered her. Finally, she sat down and began to eat her ')reakfast, but with her
hands. Annie f.-^ve -her a spoon. Down on the floor it clattered, :.,td the conte;t
of wills begin. anew (Lash, 1980, p. 52).

Anne Sullivan sensitively responded to the child's behavior. She
wrote home: "The greatest problem I shall have to solve is how to
discipline and control her without breaking her spirit. I shall go rather
slowly at first and try to win her love."

In fact, the first "miracle" occurred two weeks later, well before
the fan,ous incident at the pumphouse. Annie had taken Helen to a
small cottage near the family's house, where they could live alone.
After seven days together, Helen's personality suddenly underwent a
profound changethe therapy had worked:
My heart is singing with joy this morning. A miracle has happened! The,
little creature of two weeks ago has been transformed into a gentle child (p.
54).

It was just two weeks after this that the first breakthrough in
Helen's grasp of language occurred; and from that point on, she pro-
gressed with incredible speed. The key to the miracle of language was
Anne SLIlivan's insight into the person of Helen Keller.

t17
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Interpersonal Intelligence builds on a core capacity to notice dis-
tinctions among others; in particular, contrasts in their moods, tem-
peraments, motivations, and ions. In more advanced forms, this
Intelligence permits a skilled adult to read the intentions and desires
of others, even when these have been hidden. This skill appears in a
highly sophisticated form in religious or political leaders, teachers,
therapists, and parents. The Helen Keller-Anne Sullivan story suggests
that this Interpersonal Intelligence does not depend on language.

All indices in brain research suggest that the frontal lobes play a
prominent role in interpersonal knowledge. Damage in this area can
cause profound personality changes while leaving other forms of prob-
lem solving unharmeda person is often "not the same person" after
such an injury.

Alzheimer's disease, a form of presenile dementia, appears to at-
tack posterior brain zones with a special ferocity, leaving spatial, log-
ical, and linguistic computations severely imparied. Yet, Alzheimer
patients will often remain well groomed, socially proper, and contin-
ually apologetic for their errors. In contrast, Pick's disease, another
variety of presenile dementia that is more frontally oriented, creates
a rapid loss of social graces.

Biological evidence for Interpersonal Intelligence encompasses
two additional factors often cited as unique to humans. One factor is
the prolonged childhood of primates, including the close attachment
to the mother. In those cases where the mother is removed from early
development, normal interpersonal development is in serious jeopardy.
The second factor is the relative importance in humans of social in-
tecaction. Skills such as hunting, tracking, and killing in prehistoric
societies required participation and cooperation of large numbers of
people. The need for group cohesion, leadership, organization, and
solidarity follows naturally from this.

Intrapersonal Intelligence

In an essay called "A Sketch of the Past," written almost as a
diary entry, Virginia Woolf discusses the "cotton wool of existence"
the various mundane events of life. She contrasts this "cotton wool"
with three specific and poignant memories from her childhood: a fight
with her brother, seeing a particular flower in the garden, and hearing
of the suicide of a past visitor:

These are three instances of exceptional moments. I often tell them over,
or rather they come to the surface unexpectedly. But now for the first time I
have written them down, and I realize something that I have never realized



ESSAYS ON THE INTELLECT

before. Two of these moments ended in a state of despair. The other ended, in
the contrary, in a state of satisfaction.

The sense of horror (in hearing of the suicide) held me powerless. But in
the case of the flower, I found a reason; and was thus able to deal with the
sensation. I was not powerless.

Though I still have the peculiarity that I receive these sudden shocks,
they are now always welcome; after the qrst surprisc, I always feel instantly
that they are particularly valuable. And so I go on to suppose that the shock-
recei. mg capacity is what makes me a writer. I hazard the explanation that
a shock is at once in my case followed by the desire to explain it. I feel that I
have had a blow; but it is not, as I thought as a child, simply a blow from an
enemy hidden behind the cotton wool of daily life; it is or will become a
revelation of some order; It is a token of some real thing behind appearances;
and I make it real by putting it into words (Woolf, 1976, pp. 69-70).

This quotation vividly illustrates the Intrapersonal Intelligence
knowledge of the internal aspects of a person: access to one's own
feeling life, one's range of emotions, the capacity to effect discrimi-
nations among these emotions and eventually to label them and to
draw upon them as a means of understanding and guiding one's own
behavior. Since this Intelligence is the most private, it requires evi-
dence from language, music, or some other more expressive form of
Intelligence if the observer is to detect it at work. In the above quo-
tation, for example, Linguistic Intelligence is drawn upon to convey
intrapersonal knowledge; it embodies the interaction of Intelligences,
a common phenomenon to which we will return later.

We see the familiar criteria at work in the Intrapersonal Intelli-
gence. As with the Interpersonal Intelligence, the frontal lobes play a
central role in personality change. Injury to the lower area of the
frontal lobes is likely to produce irritability or euphoria; while injury
to the higher regions is more likely to produce indifference, listless-
ness, slowness, and apathya kind of depressive personality. In such
"frontal-lobe" individuals, the other cognitive functions often remain
preserved. In contrast, among aphasics who have recovered suffi-
ciently to describe their experiences, we find consistent testimony:
while there may have been a diminution of ge..?ral altertness and
considerable depression about the condition, the individual in no way
felt himself to be a different person. He recognized his own needs,
wants, and desires and tried as best he could to achieve them.

The autistic child is a prototypical example of an individual with
impaired Intrapersonal Intelligence; indeed, the child may not even
be able to refer to himself. At the same time, such children often
exhibit remarkable abilities in the musical, computational, spatial, or
mechanical realm.i.
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EN,olutionary evidence for an Intrapersonal faculty is more diffi-
cult to come by, but we might speculate that the capacity to tran_,:end
the satisfaction of instinctual drives is relevant. This becomes increas-
ingly important in a species not perennially involved in the struggle
for survival.

In sum, then, both Interpersonal and Intrapersonal faculties pass
the tests of an Intelligence. They Loth feature problem-solving endeav-
ors with significance for the individual and the species. In the individ-
ual's sense of self, one encounters a melding of inter- and intra-per-
sonal components. Indeed, the sense of self emerges as one of the most
marvelous of human inventionsa symbol that repi esents all kinds of
information about a person and which is at the sa ne time an invention
that all individuals construct for themselves.

Summary: The Unique Contributions of the Theory

As human beings, we all have a repertoire of skills for solving
different kinds of problems. Our investigation has begun, therefore,
with a consideration of these problems, the contexts they are found in,
and the culturally significant products that are the outcome. We have
not approached "intelligence" as a reified human faculty that is
brought to bear in literally any problem setting; rath:r, we have begun
with the problems that humans solve and worked back to the "Intel-
ligences" that must be responsible.

Evidence from brain research, human development, evolution,
and cross-cultural comparisons was brought to bear in our search for
the relevant human Intelligences: a candidate was included only if
reasonable evidence to support its membership was found across these
diverse fields. Again, this tack differs from the traditional one: since
no candidate faculty is necessarily an Intelligence, we could choose on
a motivated basis. In the traditional approach to "intelligence," there
is no opportunity for this type of empirical decision.

We have also determined that these multiple human faculties, the
Intelligences, are to a significant extent independent. For example, re-
search with brain-damaged adults repeatedly demonstrates that par-
ticular faculties can be lost while others are spared. This independ-
ence of Intelligences implies that a particularly high level of ability in
one Intelligence, say mathematics, does not require a similarly high
level in another Intelligence, like language or music. This independ-
ence of Intelligences contrasts sharply with traditional measures of
IQ that find high correlations among test scores. We speculate that
the usual correlations among subtests of IQ tests come about because
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all of these tasks in fact measure the ability to respond rapidly to
items of a logical-mathematical or linguistic sort; we believe that
these correlations would be substantially reduced if one were to sur-
vey in a contextually appropriate way the full range of human prob-
lem- solving skills.

Until now, we have supported the fiction that adult roles depend
largely on the flowering of a single Intelligence. In fact, however, nearly
eery cultural role of any degree of sophistication requires a combi-
nation of Intelligences. Thus, even an apparently straightforward role
like playing the violin transcends a reliance on simple Musical Intel-
tiger _e. To become a successful violinist requires bodily-kinesthetic
dexterity and the interpersonal skills of relating to an audience and,
in a different way, choosing a manager; quite possaily it involves an
Intrapersonal Intelligence as well. Dance require ;kills in Bodily-
Kinesthetic, Musical, Interpersonal, and Spatial Ir Jigences in vary-
ing degrees. Politics requires an interpersonal ski.., a linguistic facil-
ity, and perhaps some logical aptitude. Inasmuch as nearly every cul-
tural role requires several Inte,iigences, it becomes important to
consider individuals as a collection of aptitudes rather than as hing
a singular problem-solving faculty that can be measured directly
through pencil-and-paper tests. Even given a relat'vely small number
of such Intelligences, the diversity of human ability is created through
the differences in these profiles. In fact, it may wet; be that the "total
is greater than the sum of the parts." An individual may not be par-
to_1±1r1V gifted ill any Intelligence; and yet, because of a particular
combination or blend of skills, he or she may be able to fill some niche
uniquely well. Thus it is of paramount importance to assess the par-
ticular combination of skills which may earmark an individual for a
certain vocational or avocational niche.

Implications for Education

The theory of Multiple Intelligences was developed as an account
of human cognition that can be subjected to empirical tests. The evi-
dence for its educational utility has yet to be assembled. Nonetheless,
the theory seems to harbor a number of educational implications that
are worth consideration. In the following discussion we will begin by
outlining what appears to be the natural developmental trajectory of
an Intelligence. Turning then to aspects of education, we will comment
on the role of nurturing and explicit instruction in this development.
From this analysis we find that assessment of Intelligences can play a
crucial role in curriculum development.
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The Natural Growth of an Intelligence: A Developmental Trajectory

Since all Intelligences are part of the human genetic t.-!ritage; at
some basic level each Intelligence is manifested universally, indepen-
dent of education and culturT: support. Exceptional populations aside
for the moment, all humans possess certain core abilities in each of
the Intelligences.

The natural trajectory of development in each Int"-,mce begins
with raw patterning ability, for example, the ability tonal dif-
ferentiations in Musical Intelligence or to appreci .e three-dimen-
sional arrangements in Spatial Intelligence. These abilities appear
universally; they may also appear at a heightened level in that part of
the population that is "at promise" in that doma;n. The "raw" Intel-
ligence predominates during the first year of life.

Intelligences are glimpsed through different lenses at subsequent
points in development. In the subsequent stage, the Intelligence is
encountered through a symbol system: language is encountered
through sentences and stories, music through songs, spatial under-
standing through drawings, bodily-kinesthetic through gesture or
dance, and so on. At this point children demonstrate their abilities in
the various Intelligences through their grasp of various symbol sys-
tems. Yehudi Menuhin's response to the sound of the violin illustrates
the Musical Intelligence of a gifted individual co !f, in contact with
a particular aspect of the symbol system.

As development progresses, each Intelligence together with its
accompanying symbol system is represented in a notational system.
Mathematics, mapping, reading, music notation, and so on, are sec-
ond-order symbol systems in which the marks on paps:- come to stand
for symbols. In our culture, these notational systems are typically
mastered in a formal educational setting.

Finally, during adolescence and adulthood, the Intelligences are
expressed through the range of vocational or avocrtional pursuits. For
example, the Logical-Mathematical Intelligence, that began as sheer
pattern ability in infancy and developed through symbolic mastery of
early childhood and the notations of the school years, achieves mature
expression in such roles as mathematician, accountant, scientist, cash-
ier. Similarly, the Spatial Intelligence passes from the mental maps of
the infant, to the symbolic operations required in drawings and the
notational systems of maps, to the adult roles of navigator, chess
player, or topologist.

Although all humans partake of each Intelligence to some degree,
certain individuals are said to be "at promise." They are highly en-
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dowed with the core abilities and skills of that Intelligence. This fact
becomes important for the culture as a whole, since, in general, these
exceptionally gifted individuals will make notable advances in the
cultural manifestations of that Intelligence. It is not important that
all members of the Puluwat tribe demonstrate precocious spatial abil-
ities needed for navigation by the stars, nor is it necessary for all
Westerners to master mathematics to the degree necessary to make a
significant contribution to theoretical physics. So long as the individ-
uals "at promise" in particular domains are located efficiently, the
overall knowledge of the group will be advanced in all domains.

While some individuals are "at promise" in an Intelligence, others
are "at risk." In the absence of special aids, those at risk in an Intel-
ligence will be most likely to fail tasks involving that Intelligence.
Conversely, those at promise will be most likely to succeed. It may be
that intensive intervention at an early age can bring a larger number
of children to an "at promise" level

The special developmental trajectory of an individual at promise
varies with Intelligence. Thus, mathematics and music are character-
ized by the early appearance of gifted children who perform relatively
early at or near an adult level. In contrast, the Linguistic and Personal
Intelligences appear to arise much more gradually; prodigies are rare.
Moreover, mature performance in one area does not imply mature
performance in another area, just as gifted achievement in one does
not Imply gifted achievement in another.

Implications of the Developmental Trajectory for Education

Because the Intelligences are manifested in different ways at dif-
ferent developmental levels, both assessment and nurturing need to
occur in aposite ways What nurtures in infancy would be inappro-
priate at later stages, and vice versa. In the preschool and early ele-
mentary years, instruction should emphasize opportunity. It is during
these wars that children can discover something of their own peculiar
interests and abilities. In the cases of very talented children, such
discoveries often happen by themselves through spontaneous "crys-
tallizing experiences" (Walters and Gardner, 1984). For others, specif-
ically designed encounters with materials, equipment, or other people
can help instigate such discovery of one's own métier.

During the school-age years, some mastery of notational systems
is essential in our society. The self-discovery environment of early
schooling cannot provide the - ructure needed for the mastery of spe-
cific notational systems like the sonata form or algebra. In fact, during
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this period some tutelage is needed by virtually all children. One
problem is to fine the right form, since group tutelage can be helpful
in some instances and harmful in others. Another problem is to or-
chestrate the connection between practical knowledge and the knowl-
edge embodied in symbolic systems and notational systems.

Finally, in ad3lescence, most students must be assisted in their
choice of careers. This task is made more complex by the manner in
which Intelligences interact in many cultural roles. For instance,
being a doctor certainly requires Logical-Mathematical Intelligence;
but general practice demands a strong interpersonal skill while sur-
gery requires a bodily-kinesthetic dexterity. Internships, apprentice-
ships, and involvement with the actual materials of the cultural role
become critical at this point in development.

Several implications for explicit instruction can be drawn from
this analysis. First, the role of instruction in relation to the manifes-
tation of an Intelligence changes across the developmental trajectory.
The enriched environment appropriate for the younger years is less
relevant for adolescents. Conversely, explicit instruction in the nota-
tional system, appropriate for older children, is largely inappropriate
for younger ones.

Explicit instruction must be evaluated in light of the develop-
mental trajectories of the Intelligences. Students benefit from explicit
instruction only if the information or training fits into their specific
place on the developmental progression. A particular kind of instruc-
tion can be either too early at one poin. or too late at another. For
example, Suzuki training in music pays little attention to the nota-
tional system, while providing a great deal of support or scaffolding
for learning the fine points of instrumental technique. While this em-
phasis may be very nowerful for training preschool children, it can
produce stunted musical development when imposed at a late point
on the developmental trajectory. Such a highly structured instruc-
tional environment can accelerate progress and produce a larger num-
ber of children "at promise," but in the end it may ultimately limit
choices and inhibit self-expression.

An exclusive focus on linguistic and logical skills in formal school-
ing can shortchange individuals with skills in other Intelligences. It is
evident from inspection of adult roles, even in language-dominated
Western society, that spatial, interpersonal, bodily-kinesthetic skills
often play key roles. Yet linguistic and logical skills form the core of
most diagnostic tests of "Intelligence" and are placed on a pedagogi-
cal pedestal in our schools.
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The Large Need: Assessment

The general pedagogical program described here presupposes ac-
curate understanding of the profile of Intelligences of the individual
learner. Such a careful assessment procedure allows informed choices
about careers and avocations. It also permits a more enlightened
search for remedies for difficulties. Assessment of deficiencies can pre-
dict difficulties the learner will have; moreover, it can suggest alter-
native routes to an educational goal (learning mathematics via spatial
relations; learning music through linguistic techniques).

Assessment, then, becomes a central feature of an educational
system. Until now, we have blithely assumed that such assessment can
be made. In truth, however, the assessment of intellectual profiles
remains a task for the future. We believe that we will need to depart
from standardized testing. We also belie that standard pencil-and-
paper short-answer tests sample only a small proportion of intellec-
tual abilities and often reward a certain kind of decontextualized fa-
cility. The means of assessment we favor should ultimately search for
genuine problem-solving or product-fashioning skills in individuals
across a range of materials.

An assessment of a particular Intelligence (or set of Intelligences)
should highlight problems that can be solved in the materials of that
Intelligence. That is, mathematical assessment should present prob-
lems in mathematical settings. For younger children, these could con-
sist of Piagetian-style problems in which talk is kept to a minimum.
For older children, derivation of proofs in a novel numerical system
might suffice. In music, on the other hand, the problems would be
embedded in a musical system. Younger children could be asked to
assemble tunes from individual musical segments. Older children
could be shown how to compose a rondo or fugue from simple pat-
terns.

An important aspect of assessing Intelligences must include the
individual's ability to solve problems or create products using the
materials of the intellectual medium. Equally important, however, is
the determination of which Intelligence is favored when an individual
has a chiice. One technique for getting at this proclivity is to expose
the individual to a sufficiently complex situation that can stimulate
several Intelligences; or to provide a set of materials drawn from dif-
ferent Intelligences and determine toward which one an individual
gravitates and how deeply he or she explores it.

As an example, consider what happens when a child sees a com-
plex film in which several Intelligences figure prominently: music,
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people interacting, a maze to be solved, or a particular bodily skill,
may all compete for attention. Subsequent "debriefing" with the child
should reveal the features to which the child paid attention; these will
be related to the profile of Intelligences in that child. Or consider a
situation in which children are taken into a room with several differ-
ent kinds of equipment and games. Simple measures of the regions in
which children spend time and the kinds of activities they engage in
should yield insights into the individual child's profile of Intelligence.

Tests of this sort differ in two important ways from the traditional
measures of "intelligence." First, they rely on materials, equipment,
interviews, and so on to generate the problems to be solved; this con-
trasts with the traditional pencil-and-paper measures used in intelli-
gence testing. Second, results are reported as part of an individual
profile of intellectual propensities, rather than as a single index of
intelligence or rank within the population. In contrasting strengths
and weaknesses, they can suggest options for future learning.

Scores are not enough. This assessment procedure should suggest
to parents, teachers, and, eventually, to children themselves, the sorts
of activities that are available at home, in school, or in the wider
community. Drawing on this information, children can bolster their
own particular sets of intellectual weaknesses cr combine their intel-
lectual strengths in a way that is satisfying vocationally and avoca-
tionally.

Coping with the Plurality of Intelligences

Under the Multiple Intelligences theory, an Intelligence can serve
both as the content of instruction and the means or medium for com-
municating that content. This state of affairs has important ramifi-
cations for instruction. For example, suppose that a child is learning
Jule mathematical principle but is not skilled in Logical-Mathemat-

ical Intelligence. That child will probably experience some difficulty
during the learning process. The reason for the difficulty is straight-
forward: the mathematical principle to be learned (the content) exists
only in the logical-mathematical world and it ought to be communi-
cated through mathematics (the medium). That is, the mathematical
principle cannot be translated entirely into words (which is a linguistic
medium) or spatial models (a spatial medium). At some point in the
learning process, the mathematics of the principle must "speak for
itself." In our present case, it is at just this level that the learner
experiences difficultythe learner (who is not especially "mathemat-
ical") and the problem (which is very much "mathematical") are not
in accord. Mathematics, as a medium, has failed.

!`26.
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Although this situation is a necessary conundrum in light of Mul-
tiple Intelligences dleory, we can propose various solutions. a the
present example, the teacher must attempt to find an alternative route
to the mathematical contenta metaphor in another medium. Lan-
guage is perhaps the most obvious alternative, but spatial modeling
and even a bodily-kinesthetic metaphor may prove appropriate
some cases. In this wqv, the student is given a secondary route to the
solution to the prof t. , perhaps through the medium of an Intelli-
gence that is relative!), strong for that individual.

Two features of this hypothetical scenario must be strs:ssed. First.
in such cases, the secondary routethe language, spatial model, or
whateveris at best a metaphor or translation. It is not mathematics
itself. And at some point, the learner must translate back into the
domain of mathematics. Without this translation, what is learned
tends to remain at a relatively superficial level; cookbook-style math-
ematical performance results from following instructions (linguistic
translation) without understanding why (mathematics re-transla-
tion).

Second, the alternative route is not guaranteed. There is no nec-
essary reason why a problem in one domain must be translatable into
a metaphorical problem in another domain. Successful teachers find
these translations with relative frequency; but as .arning becomes
more complex, the likelihood of a successful translation diminishes.

While Multiple Intelligences theory is consistent with much em-
pirical evidence, it has not been subjected to strong experimental tests
within psychology. Within the area of education, the applications of
the theory are even more tentative and speculative. Our hunches will
have to be k' wised many times in light of actual . issropm experience.
Still there are important reasons for considering the theory of Multiple
Intelligences and it., implications for education. First of all, it is clear
that many talents, if not Intelligences, are overlooked nowadays; in-
dividuals with these talents are the chief casualties of the single-
minded, single-funneled approach to the mind. There are many un-
filled or poorly filled niches in our society and it would be opportune
to guide individuals with the right set of abilities to these billets.
Finally, our world is beset with problems; to have any chance of solv-
ing them, we must make the very best use of the Intelligences we
possess. Perhaps recognizing the plurality of Intelligences and the
manifold ways in which human individuals may exhibit them is an
important first step.
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2. Intellectual
Development of the

Gifted

A. Harry Passow

EFFORTS TO NURTURE GIFTED INDIVIDUALS HAVE A VERY LONG HISTORY,

dating back thousands of years and existing in many different cul-
tures. Over the years, concepts of giftedness have varied, as have at-
titudes toward gifted individuals. School involvement in the identifi-
cation and nurturing of giftedness is a relatively new phenomenon,
just as formal schooling is a relatively recent idea. In the United
States, from the time when William T. Harris instituted rapid, flexible
promotion in the St. Louis Public Schools in 1868 as a way of providing
for more able pupils, a variety of efforts have been made to identify,
nurture, and "meet the needs' ,.., pupils of supernormal ability, rapid
learners, high achievers, brilliant Jildren, gifted, and a variety of other
terms and labelsall of which have been used to designate individuals
with high intelligence and/or high achievement. In 1955, Newland
(1955) found no fewer than 51 different terms used to characterize
"gifted populations" in 126 research reports. This diversity reflect:,
the absence of a single, uniform conception of giftedness guiding the
effort" . ler researchers or practitioners.

All . spec ts of identification and development of the gifted depend
on the ur derlying conception of the nature of giftedness. This view is

Author's note: I gratefully acknowledge the assistance of my ccIleague, Abraham J.
Tannenbaum, in the preparation of this chapter.
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reflected in the discussion of the intellectual development of the gifted
that follows because it is based on a particular point of view. For
example, we believe that intellectually gifted children are hardly ever
gifted at all except by childhood standards. They may distinguish
themselves among age mates, but if theh performance or productive
skills do not continue to grow at an accelerated pace as they mature
through adolescence and approach adulthood, they will lapse into
mediocrity. There are examples, such as the case of a Mozart or a
Mendelssohn, when children excel even by universal adult standards,
but these are rare excep.ions to the rule. What edu 'tors and psy-
chologists recognize as giftedness in children is really potential gift-
edness, which denotes promise rather than fulfillment and probabili-
ties rather than certainties about future accomplishments. How high
these probabilities are in any given case depends on the match be-
tween a child's budding talents and the kids of nurturance provided.

A Proposed Definition of Giftedness

One way to look at giftedness is I3 think of two varieties of poten-
tially gifted children: those who have it in them to become exemplary
producers of ideas and those who show early signs of becoming criti-
cally acclaimed performers, serving audiences or individual clients.
Both types of giftedness operate in spheres of activity that enhance
the moral, physical, emotional, social, intellectual, or aesthetic life of
humani.y.

Outstanding contributors to the arts, sciences, letters, and general
well-being of fellow humans tend often to show signs of promise in
childhood. It is, therefore, reasonable to identify precocious children
as the pool from which the most highly gifted are likely to emerge.
But precocity may only signify just the rapid learning of ideas, the
ability to grasp abstractions quickly and efficiently, and the mastery
of skills far beyond those expected ut the child's age level. Early school-
ing is reserved mainly for such emphases on content absorption as it
involves encountering, distilling, synthesizing, and consuming knowl-
edge. Producing knowledge with great inventiveness and impacta
sign of giftednesscomes later in an individual's growth cycle, but
the discerning parent or educator can see signs of it long before it
reaches fruition.

Siinilarly, the gifted performer has abilities and temperament
that have incubated over the years, although they may be difficult to
recognize in their early stages. I use the term performance here to
include far more than just staged entertainment in the concert hall or
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theater. It also encompasses a variety of high-level service skills such
as medical assistance, social and psychological treatment, teaching,
and many other areas. Those who qualify as gifted performers are
capable of attracting widespread appreciation when they demonstrate
their abilities. Excluded are the amateurs who are able to perform
(but not brilliantly) and those who simply appreciate the performance
of otlie!s.

As Tannenbaum has suggested, five broad conditions account for
a person's giftedness: (1) superior general intellect, (2) distinctive spe-
cial aptitudes, (3) the right blending of nonintellectual traits, (4) a
challenging environment, and (5) the smile of good fortune at crucial
periods of life. A discussion of intellective determinants is necessarily
limiting, therefore, because it encompasses only the first two of the
five determinants. In reality, each of these facilitators is necessary,
though not sufficient, for achieving excellence in any area of activity.
Thus, no combination c,f four qualifiers is adequate to compensate for
the absence or inadequacy of the fifth, and the minimal essentials, or
threshold levels, for all five vary with every talent domain. For exam-
ple, giftedness in theoretical physics requires high intelligence and
fewer interpersonal skills than does giftedness in social service profes-
sions. Obviously, then, no single set of measurement criteria can be
equally effective for identifying, say, potential scientists and politi-
cians Nor is it meaningful to suggest that either the scientvt or the
politician is the "smarter" of the two because of the differ :Ices in
their general intelligence or in their special aptitudes. The five factors
interact in different ways for separate talent domains, but they are all
represented in some way in every form of giftedness (Tannenbaum,
1983).

Some argue for adding superior "creativity" as a sixth condition
for attaining individual excellence. The problem is that listing crea-
tivity would give the impression that it is separable from the five
factors rather than closely identified with all of them. In fact, creativ-
ity is syrionymous with giftedness, defined here as the potential for
becoming either an outstanding producer or performer, not just a
consumer, spectator, or amateur appreciator of ideas. To the best of
our knowledge, creativity (or giftedness) consists of a not-yet-known
combination of general and specific abilities and personality traits
associated with high potential that can be realized in a stimulating
environment with the help of good fortune.

Creativity (or giftedness) is judged by two criteria: the extent and
quality of its innovativeness. Often measures of "creativity" naively
concentrate on off-beat and prolific responses to problems as suitable
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criteria, while neglecting the aesthetic brilliance of these responses
and forgetting that what is rare is not necessarily valued. Because it
denotes rare and valued human accomplishment, creativity should be
conceptualized as interchangeable with giftedness. After all, gifted-
ness is reflected in the ability to be an innovator of what is new and
treasurable, not just a curator of whit is old and treasured.

General Intellect and Giftedness

The power center for giftedness is the !Iuman brain, which con-
trols both the magnitude and diversity of individual potential. It can
transport an Einstein into heights of abstraction and a da Vinci into
flights of creativity that are so far beyond ordinary accomplishments
as to seem almost miraculous. It can also g, iterate nearly endless
traces of genius, ranging from the esoterica of plasma physics, to the
visual spectacle of the Taj Mahal, to the magical ca -knees of a Miltonic
sonnet, to the sublime sounds of an Eroica symphony, to the gustatory
delights of gourmet cooking, to the in ricate beauties of Oriental knot
designs, and on and on into every possible domain of individual activ-
ity.

To date, a great deal more is known about the extent of human
intellectual strength than about the essence of human intellect. Thus,
nruch of the literature has referred to gifted children in terms of their
high intelligence. But the meaning of this term as it applies to such
children is not much clearer today than it was more than a half-
century ago when Boring defined intelligence as something that is
measured by tests of intelligence. However, those who view giftedness
from a psychological perspective are well aware that scores kin tests
of intelligence are intended to provide clues rather than understand-
ings about superior potential.

As tenuous as it is to define and describe giftedness fulfilled, it is
even more precarious to --peak with assurance about it in its period of
promise, when predictions have to be made about a child's future
development. Yet, studying high-level Potential among school-age chil-
dren and youth is of obvious interest and concern to educators, be-
cause the development of appropriate orograms and provisions for
nurturing that potential is what schools are about.

The largest-scale test of the hypothesis that there is a development
linkage between identification as prediction of giftedness and its nur-
turance leading to superior performance can be found in the so-called
Genetic Studies of Genius, begun in 1922 by Lewis M. Terman and his
associates and continued at present by Pauline and Robert Sears.

1,82
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Terman's basic argument was that greatness does not reflect a mys-
terious, freakish mutation but stems from an extraordinary ability to
exercise sensitive judgment in solving problems, to adapt to new sit-
uations, and to learn from performing various tasks and experiencing
various situations. Terman believed that all people have these abilities
in various degrees but that the gifted excel in them and are, therefore,
most successful in measuring up to the demands of school and society.
Moreover, Terman believed that these mental traits can be captured
in an IQ score early in life and that the gifted are those who rate in
the highest percentile on such measures. So confident was Terman in
equating giftedness with high IQ that he asserted at the outset that it
would be from the ranks of children of high IQ, and from nowhere
else, that geniuses in every line of endeavor would come.

From the vast amount of data collected regularly since 1922, some
of the original expectations Terman had have been verified and other
remain doubtful. One enduring legacy is Terman's insistence that gift-
edness can be recognized in a continuum of abilities possessed by all
people. He saw the gifted and the nongifted as having the same orga-
nization of abilities but differing in the extent to which they are ca-
pable of cultivating some of them. Thus, Terman assumed difference
in degree rather than in kind. AccepuAnce of this assumption means
that studies of the nature of and measurement of gifted performance
can be subsumed under general investigation of human mentality.

Another outcome of Terman's work is his conclusion that potential
giftedness reveals itself even in childhood. The once popular platitude,
"Early ripe, early rot" has been turned into a canard by the Terman
studies. There are, of course, many instances of failure to fulfill pre-
dicted potential, but these are exceptions to the rule that children
with ample mental abilities, reasonably stable personalities, and
proper nurturance tend eventually to excel in their careers, given the
right opportunities to exhibit excellence. And, because giftedness sel-
dom materializes suddenly and unaccountably in adulthood, but has
its roots in its early years of growth, schools are in a key position to
help gifted children realize their potential. 1 he findings suggest a need
for special educational opportunities for the gifted, an :dea that would
be irrelevant were there no developmental connection between early
promise and later fulfillment.

Some of the conclusions reached by Terman have not fared equally
well. Besides initiating what has become an endless debate over the
value of IQ measures in distinguishing between gifted and nongifted
children, Terman contributed at least two ideas that have since fallen
into disfavor. The first has to do with the consistency of IQ scores and
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the idea that giftedness is basically a hereditary phenomenon. Ample
evidence from other major longitudinal studies shows dramatic shifts
in IQ among individual children. The second has to do with his ap-
-a arent belief in the indivisibility of the organization of mental powers.t
A (though Terman never pretended to advocate a theory of intelligence,
his need for a single sco e to measure potential giftedness, and the
way he oLtained it, implied an assumption that intelligence consists
of one general factor. Later studies have demonstrated that mental
powers are more likely multifaceted, consisting of special aptitudes
that seem to be d:ltinguishable from each other, not part of a single,
overall intellectual power.

The Terman longitudinal studymore than 60 years old now
has been criticized on a variety of bases, including the selection pro-
cedures, the criteria on which adult attainments have been judged,
and the lack of minority subjects. Whatever faults and shortcomings
they may have, the studies must be considered as landmark longitu-
dinal research that has provided significant insights into intellectual
development, not only of the gifted. There has been much speculation
about what would have happened to Terman's female subjects had
they grown up in the current era of more equal opportunities.

One of the major problems in understanding giftedness as it de-
velops over the lifespan is that much of the research literature equates
it with high IQ. Many modern wri ers on the subject deny that asso-
ciation as too simplistic but often ignore their own denials by gener-
alizing about giftedness on the basis of studies of h;'N-11) children. It
is not easy to avoid such a trap, because much of tilt published re-
search has been conducted on this kind of population.

Followers of the Terman tradition define giftedness as general in-
tellectual superiority that the individual channels into one of many
possible areas of specialization on the basis of personal interests, en-
counters with inspiring teachers, or encouraging job opportunities.
For purposes of locating such a pool of potentially gifted children who
are too young to choose specific life careers, there is no single, more
valid measure than the IQ. Others srongly disagree with :he tendency
to equate giftedness with IQ. For example, Robinson (1977) argues
that:

In the post-Terman era, it has indeed become possible to become a "gifted"
individual without having any noticeable gift at all. We routinely categorize
children as "gifted" if their IQ scores are above 125, 130, 140 or whatever cut-
off score we happen to choose, in spite of the fact that they do not do better
than average work in school or demonstrate in any other fashion an excep-
tional degree of talent (p. 2).
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Generally speaking, the movement away from exclusive reliance
on IQ and its correlates to define giftedness is not intended simply to
devalue the IQ. Instead, the argument is that IQ limits giftedness to
traditional academics and is not helpful in distinguishing among dif-
ferent kinds of intellectual and artistic functioning. Taylor and Ellison
(1975), for example, point out that intelligence tests encompass only
about eight intellectual talents, which represent a small fraction of
the well over a hundred that are known to exist. Taylor and Ellison
have proposed a "multiple talent" approach to seek out children who
are not only learners and reproducers but also thinkers, producers,
Jecision makers, communicators, forecasters, and creators.

So influential has been the multiple-talent approach to defining
giftedness that it was incorporated into a federal policy statement in
the so-called Mar land Report (1971):

Gifted and talented children are those identified by professionally qualified
persons who by %irtue of outstanding abilities are capable of high perform-
ance .

Children capable of high performance include those with demonstrated
achievement and/or potential ability in any of the following areas, singly or
.n combination

1 general intellectual ability,
2 specific academic aptitude,
3 creative of productive thinking,
4. leadership ability;
5 c isual and performing arts;
6 psychomotor ability

Although the federal definition has been popular in schools
throughout the country and has served, as Renzulli (1978) noted, the
very useful purpose of calling attention to a wider variety of abilities
that should be included in a definition of giftedness," it also has pre-
sented some major problems. Renzulli points to the omission of non-
intellective factors that are vital in characterizing giftedness, such as
task commitment and persistence; to the nonparallel nature of the
categories, some of which deal with cognitive processes and others
with accomplished performance; and to the tendency for practitioners
to treat the six categories as if they were independent of one another,
resulting in separate islentification procedures for each category.

The use of factor analysis to demonstrate the existence of distin-
guishable special abilities was originally developed by Thurstone
(1947), whose work led him eventually to identify seven primary fac-
tors that can be recognized as separate entities, though they partially
relate to each other as well as to an overall g (general) factor. These
include verbal meaning, word fluency, number ability, memory, spatial

1 r. 2 5
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relations, perceptual speed, and reasoning ability.
A more elaborate use of factor analysis techniques led Guilford

(1959, 1967) to develop his "Structure of Intellect" model, which de-
notes the possibilities of as many as 150 separate abilities in human
beings. The Structure of Intellect model is usually presented in the
form of a cube with its three faces showing three different dimensions:
operations (cognition, memory, divergent production, convergent pro-
duction, and evaluation), content (figural/visual, figural/auditory, sym-
bolic, semantic, and behavioral), and products (units, classes, rela-
tions, systems, transformations, and implications). Operations
denotes the alternative ways in which the irdividual can process any
kind of informational content and develop out of it products that take
any form. Divergent production of semantic systems, for example, de-
notes the ability to produce a variety of ideas from a known set of
units.

Structure of Intellect has been developed into an "instructional
program" aimed at nurturing the various mental abilities, particu-
larly in programs for the gifted. The factors remain to be tested fully
for their concurrent and predictive validity. It may be that none of the
factor measures correlates with accomplishment in a specific line of
activity any more than does a test of general intelligence. It may even
turn out that a small handful of subtests in the battery developed by
Guilford proVides a good estimate of IQ, as do the Verbal Reasoning
and Numerical Ability subtests of the Differential Aptitude Tests. It
should be kept in mind, however, that Guilford never intended to com-
pete with the IQ in measuring human potential but rather meant to
define the variety and organization of human abilities. He attempted
to show mental functioning as represented by an aggregate of special
competencies that can be discerned and described. Such a conceptual
framework is especially valuable for the educator who wants a clear
perspective on the range of special aptitudes that ought to be culti-
vated at school and who also wants to inventory those that are and
are not neglected. In al! probability, only a few of the abilities receive
more than passing attention in any curriculum, even those for the
gifted.

Of all the "operations" in the Structure of Intellect, the one that
has received widest attention has been divergent production, which
Guilford and his followers have related closely to the concept of crea-
tivity. Divergent thinking tests are currently used widely to identify
"highly creative children," based on the assumption that such tests
reveal special talents in children that would ordinarily be overlooked
by the Kr Some studies support the validity of such tests, whereas
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others do not.
In what was probably the longest-range and largest-scale study of

divergent thinking aptitudes, Torrance (1981) followed up pupils from
two elementary schools who had been tested using Torrance Tests of
Creative Thinking some 21 to 25 years earlier. Data on adolescent and
creative behavior were obtained from 211 of the 400 pupils originally
tested. Subjects who had high scores during childhood reported rel-
atively impressive numbers of high school and post-high school
achievements and "creative style of life" accomplishments that had
not been recognized publicly. Torrance's students also assigned supe-
rior ratings to the subjects on the quality of their highest creative
achievements as well as the quality of their career aspirations and
images.

Because there are few longitudinal studies of predicting and as-
sessing adult creative accomplishments, Torrance's (1975) earlier re-
flections on the predictive validity of divergent thinking tests seem
still appropriate:

When confronted by the fact that creative functioning involves a variety of
phenomena which occur simultaneously and interact with one another, how
much weight should we expect measures of general cre, abilities to carry?
Research evidence indicates that the motivation of the .jest, his early life
experiences, the immediate and long-range rewards, the richness of the envi-
ronment, and other factors are all important enough to make a difference in
creative functioning and furthermore that these phenomena interact with one
another.

The relatively recent research on the hemispheres of the brain has
been studied for implications for the development and education of
the gifted. Studies have indicated that there are separate and inde-
pendent functions for each brain hemisphere. The left hemisphere is
believed to control logical and analytic thought processes, including
speaking, writing, and mathematical calculations. The right hemi-
sphere, on the other hand, is believed to control creative and artistic
thinking, spatiai relationships, and music comprehension.

Some educators of the gifted have examined ways of using this
emerging body of knowledge about the brain and its functioning in
teaching and learning. As Clark (1979) has observed, for example:

More important than recognizing the specialization of hemispheres is the
evidence of the need for interaction and intersupport between the hemispheres
. .. . Without the support of a well-developed right hemisphere, such left brain
growth will be inhibited. For years, good teachers and parents have intuitively
used both right and left brain functions in their teaching. The evidence for
specialization now validates their teaching idea (p. 359).
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Over the years, as research has been conducted on understanding
the nature and maturation of superior abilities and talents, more and
more questions have been raised about the processes involved as more
and more light has been shed on those processes. There is as yet no
widespread accepted theory of giftedness, although there is a consid-
erable body of knowledge about individual differences and their nur-
ture. As Read (1982) has put it, "Few researchers have managed to
capture the amazing convergence of biological, social, cultural, and
psychological factors that characterize the expression of exceptional
talent. Even less common are longitudinal investigations that track
the course of these talents from their first flowering in childhood to
mature expression in a productive and creative career" (p. 2). The life-
long tracking of Terman's subjects is what makes that study so unique
and important, even though it has not provided definitive answers to
all of the questions about talent development.

Feldman (1982) has argued "that the traditional emphasis on pre-
cocious test performance, however productive, has had an unfortunate
tendency to narrow the focus of the field, leaving outside its borders
many interesting research questions" (p. 5). Feldman advocates using
findings from the developmental sciencespsychology, biology, brain
research, epistemology, and literatureto stimulate and guide work
to better understand giftedness and creativity.

Renzulli (1980) has observed that "In spite of vast amounts of
research on every conceivable aspect of the learning process, we still
have difficulty pinpointing the reasons for the remarkable differences
in learning efficiency and creativity among persons with similar ge-
netic and environmental experiences ... . We simply do not know" (p.
601).

Although there is much that we do not know about the develop-
ment of giftedness, we have learned a good deal about the nature and
nurture of giftedness. Much of what we do know is related to school
performance and academic achievement, as well as to the performance
and behavior of adults who are recognized as gifted. We know, for
example, that compared with what Terman called "the generality,"
gifted individuals learn mete rapidly, learn qualitatively differently,
achieve and use higher-order cognitive skills more readily, demon-
strate creative expression more often, exhibit critical thinking and
problem-solving capabilities, exhibit greater self-direction and inde-
pendence, tend to be more reflective and insightful, evidence greater
persistence and task commitment, and display unusual precocity in
some areas. Their unusual potential is manifested in degree rather
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than kind and in precocity. It is these differentials in potential and
performance that have provided guidance for educators of the gifted.

Differentiated Curriculum and Instruction

For more than a century, schools have provided programs aimed
at nurturing the potential of gifted children and youth. As the Mar land
Report (1971) put it, the gifted are children who require differen-
tiated educational programs and/or services beyond those normally
provided by the regular school program in of der to realize their con-
tribution to self and society" (p. 2). The phrase "beyond those nor-
mally provided by the regular school program" implies that there is
a regular curriculum that is to be enriched or accelerated for the
gifted. Most programs and provisions for the gifted have applied this
concept of enriching or accelerating the educational experiences and
opportunities for the gifted; few have developed what Dishart (1980)
argued for"curricula which are enriched enough and accelerated
enough for gifted learners [in the first placer (p. 26).

In designing differentiated curriculums and instruction for the
gifted, all elements cf the process are subject to differentiationthe
goals and objectives, the content, the teachinglearning strategies, the
resources, the organization of learners, the organization of time and
space, and the means for evaluation.

Whereas the basic goal for the education of the gifted is the same
as that for all childrenthat is, fullest development of individual po-
tentialgenuine differences in school experiences are only designed
as specific goals are clarified. What educational imperatives are there
for the gifted? If giftedness is something relative and qualitative
rather than discrete and quantitative, what are the essential learnings
for individuals who have been identified as potentially gifted? Are
there essential learnings that the gifted must experience if they are to
achieve maximum self-realization and fulfill their potential? The
question of appropriate goals and objectives for the diverse population
identified as gifted poses a number of issues and problems for educa-
tional planners.

The general education curriculum is a basic, common curriculum
in which the knowledge, skills, insights, values, and attitudes that are
required of all individuals to function optimally in society are nur-
tured and developed. The general education involves, as Ward (1961)
has put it, "those experiences serviceable in educating and training
common higher mental processes .. . such as reasoning, judgment,
abstraction, and understanding per se" (p. 35). The common curricu-
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lum provides the substantive content as well as the cognitive and
intuitive processes individuals need to function as "consumers" in
society and on which the specialized curricular experiences can build
for individuals to function as "producers."

There is some consensus regarding the general nature of the gen-
eral education curriculum for the development of the gifted. For ex-
ample, the Curriculum Council of the National/State Leadership
Training Institute for the Gifted/Talented (Passow, 1982) has proposed
some guiding principles for curriculum differentiation for gifted chil-
dren. They include the following:

1. The content of curricula for the gifted/talented should focus on and be
organized to include more elaborate, complex, and in-depth study of major
ideas, problems, and themes that integrate knowledge with and across systems
of thought

2. Curricula for gifted/talented should allow for the development and
application of productive thinking skills to enable students to reconceptualize
existing knowledge and generate new knowledge.

3 Curricula for the gifted/talented should enable them to explore con-
stantly changing knowledge and information and develop the attitude that
knowledge is worth pursuing in an open world.

4. Curricula for the gifted/talented should encourage exposure to selec-
tion, and use of appropriate and specialized resources.

5 Curricula for the gifted/talented should promote self-initiated and self-
directed learning and growth.

6. Curricula for the gifted/talented should provide for the development of
self understandings and the understandings of one's relationship to persons,
societal institutions, nature and culture.

7. Evaluation of curricula for the gifted/talented should be conducted in
accordance with the prior stated principles, stressing higher-level skills, crea-
tivity, and excellence in performance and products (pp. 7-10).

There is a specialized curriculum aimed at nurturing the special
talent areas of the individual, which consists of learning engagements
and opportunities that enable the individual to identify and develop
the skills, knowledge, insights, values, and understandings needed to
realize one's area of specialized talent potential.

For either the general/common curriculum or the specialized cur-
riculum, educational experiences and learning opportunities may be
differentiated in at least three ways: in breadth and/ot depth, in tempo
or pace, or in kind sx nature. Different disciplines and content and
different processes lend themselves to curricular adaptations differ-
ently.

The education planner faces questions as to what should be the
balance between the general/common curriculum and the specialized
curriculum. Normally, as children progress through school, the em-
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phasis and the amount of time devoted to the general curriculum tend
to decrease as the amount of time devoted to specialized education
increases. What subjects, what disciplines, what learnir. 3 opportuni-
ties are appropriate for gifted children? In most school" the elemen-
tary curriculum is most likely to consist of a common curriculum for
all, w;th some effort to adjust, modify, or differentiate the curriculum
to accommodate individual differences. At that level, some p-ngrams
aim at beginning to nurture rsecial talents, often by providing oppor-
tunities for nurturing a special interest or even by identifying special
aptitudes. Unless the ability or aptitude is especially outstanding, the
specialized curriculum tends to be exploratory and experimental
when targeted for younger ages. Opportunities for creative N. riting,
computer study, more aivanced science or mathematics, archeology,
and so forth, may be provided for gifted children. In the early years,
however, the purpose is riot that of developing writers, computer pro-
grammers, scientists, archeologists, and so forth. At the elementary
school level, these kinds of learning opportunities and engagements
are designed to enable gifted children to explore their own interests
and begin to nurture their potential in particular areas of ability and
aptitude.

At the secondary level, the is_ue of balance between the general/
common curriculum and the specialized curriculum is sharpened
There is agreement that gifted individuals rsuall require postsec-
ondary or professional training if their potential is to be realized and
that one cf the purposes of secondary schools is to provide the base
for si,-...11 further education. How much specialized educe tion and what
kin 1 of balance should be maintained with general education are
questions on which there is not always consen . Some argue that
schools should offer the gifted neither vocation ar preprofessional
education but only the broadest kind of genera education, and that
the common curriculummost often that which constitutes the col-
lege-preparatory programis most appropriate for gifted youth. They
assume that it is at the tertiary or higher education levels that spe-
cialization appropriate to the development of high-level specialized
talents should take place. Supporters of this position tend to believe
that schools should not offer intensive work in any area but only pre-
sent a variety of areas for exploration and study. In English. for ex-
ample, the gifted writer and the gifted mathematician alike would be
exposed to a broad program of language and literature and have op-
portunities to use language and enjoy literature, both for creative
expression and for technical communicaCon. Proponents of this view
might agree that the gifted writer and the gifted mathematician
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should have opportunities for pursuing more intensive study of crea-
tive writing and of advanced mathematics but not at the expense of
the individual's general education. some supporters of this view argue
that concentration of study in a single field at the secondary school
level, though it may appeal to the talented individual, would perpet-
ua the existence of too many highly specialized persons who are
essentially "ignorant" outside their own areas of talent. The general
education proponents basically believe that the task of elementary and
.;econdary schools i i to lay the foundation for broad intellectual and
creative interests, wide experience in the critical handling of ideas,
skill in manipulation of basic problem solving, and a self-disciplined
approach to learning. Specialization can and will then come readily
at the tertiary level.

Another approach, conceptually opposite from the general edu-
cationist approach, argues that the elementary and secondary school
years are of critical importance in the ultimate development of indi-
vidual talents and gifts and that specialization should begin as early
as feasible. Although agreeing that a gifted student needs a broad
general education, they argue that acquiring such experiences should
not preclude the opportunities to study intensively in an area in which
a gifted individual has a particular aptitude, interest, and potential.
Proponents of this position believe that the gifted student can acquire
an appropriate general education and still specializethe two are not
antithetical but are, indeed, essential. The talented young mathema-
tician who can learn the required mathematics of the general curric-
ulum in a fraction of the usual time should then use the time saved,
not for literature or art appreciation or study of a foreign language,
but for more advanced courses in mathematics or for carrying out
more advanced independent studies in an area of individual interest.
The student with outstanding linguistic ability would not be com-
pelled to study science or mathematics beyond the very basic require-
ments but would pursue development in his or her area of special
aptitude. The outstanding musician would not give up advanced mu-
sic studies in orde to fulfill a requirement in mathematics or a foreign
language. Supporters of this view believe that decreasing time avail-
able for intensive study in the area of the gifted student's talent by
making other curricular demands actually penalizes the individual.
Gifted studesits may resent inroads on their time resulting from ---
quirements in curricular areas in which they have little interest and
may, as a consequence, do only the minimum amount of work needed
to get by. Thus, the goal of a broad background is not attained nor is
the full devel pment of the special talents.

A
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The basic question is not whether there should be a broad general
education at the expense of the development of specialized talents or
vice versa but rather how both goals can be achieved through a bal-
ance. To achieve such a balance requires a clear conception of what
constitutes a sound and appropriate general educationa broad lib-
eral education that can serve as a basis for the development of speci-
alized talents. It also requires a clear concept of how such an educa-
tion can be achieved through appropriate and jue'cious acceleration
so that there is sufficient I, me for specialized pursuits. Furthermore,
it r-quires an understanding of vu hat is an acceptable standard of
ad. ement in general educatieti areas.

A related issue of curricular balance is that of acceleration vis -a-
vis enrichmentwhen and how to accelerate and when and how to
enrich. This issue is often misstated as a question of acceleration
versus enrichment. Acceleration, the provision of educational exper-
inces at an earlic. age or in less time than is normal, results in en-
richment. At the simplest level, acceleration enables the student to
deal with more advanced concepts at higher cognitiw: levels and thus
represents an enriching experience. At another level, acceleration in
one area providz.s opportunities for more advanced study in that area
or for experiences in another area or areas. Enrichment involves
b ldth and/or depthlearning experiences that enable the student
to probe more broadly or more intensively. It uses advanced resources
aimed at enabling gifted individuals to attain higher levels of insight,
understanding, performance, or product development. Both enrich-
ment and acceleration have qualitative as well as quantitative dimen-
sions; both enable the individual to pursue differential experiences
through a greater variety of opportunities and engagements.

Given this view of acceleration and enrichment as alternative yet
complementary approaches to learning opportunities for the gifted,
the question becomes one of when it is more appropriate to alter the
tempo or pace of instruction and when it is more appropriate to alter
the breadth or depth of experience. Some experiences require time for
the incubation of ideas, for reflection, for "playing around" wiLli
knowledge and ideas, for pursuit in depth employing a wide range of
resources if they are to result in optimal learning. Some experiences
focus on the acquisition of knowledge and skills, which, once mas-
tered, are the basis for further learning. Some disciplines lend them-
selves to acceleration because gifted youngsters can acquire or master
the knowledge and skills rapidly. Other learning must mature, and
rapid acquisition is not sufficient by itself. Some disciplines, such as
mathematics and foreign languages, lend themselves to acceleration,
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whereas other disciplines, such as literature or history, lend them-
selves to study in depth and breadth as well as creative reflection.
Although gifted students are usually thought of as "rapid learners,"
acceleration is not always appropriate for talent development.

Another issue in curriculum development for the gifted is that of
balance between cognitive and affective development. Most of the fo-
cus on curriculum development attends to cognitive development, to
stimulation of problem-solving skills and other aspects of "thinking"
and academic growth. Far less attention is given to the affect devel-
opment of the giftedfeelings, values, interests, motivation, attitudes,
morality, and self-concepts. There are studies of self-concepts and
emotional problems of gifted children, for example, but these are quite
different from teaching and learning in areas of the affective domain
comparable to instruction in the cognitive domain. One can study a
scientific problem intensely for its moral and value aspects as well as
for its concepts and ideas. The importance of developing an idealism
and social sensitivity among gifted persons requires that curricular
attention be given to a balance between the cognitive and affective
goals and interrelationships.

Moreover, pupils learn affective elements of growth from each
other and from the '...iimate in which they find themselves--elements
such as self-concepts, attitudes toward more- and less-endowed peers,
willingness to be "different," task commitment, motivation, accept-
ance of specific kinds of talents and talent areas, and willingness to
participate i i the school's system of rewards and punishment. The
pursuit of excdlence along many dimensions is determined by the
affective climate. Behavioral nuances on the part of teachers, parents,
adults, and fellow students affect student perceptions of the gifted.
Psychological and emotional problems may or ma: not emerge as a
consequence of special programs for tt ifted. The climate of the
classroom and the school, the interpersonal relationsh ps therein, the
structured and unstructured learning environments and the formal
and informal transactions are powerful mediators of both cognitive
and affective growth.

There are important interactions between the, formal and the in-
formal curriculum, the planned and the siLliminal cuniculum. The
climate created for the pursuit of excellence determines how commit-
ted individuals will be to participating in, grasping, or designing
learning opportunities. Formal counseling and instruction may
emerge from needs uncovered in the affective domainfor example,
values orientation, personal guidance, ethics, and leadership training.

Another curricular issue focuses on tNe balance between individ-
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ual and group activity in programs for the gifted. Independent study
and individualized instruction are advocated for gifted students
opportunities to pursue their own interests, concerns, and problems
on their own and by themselves. Although independent study is ab-
solutely necessary for the development of the potential of the gifted
individual, perhaps a more important consideration is the stimulation
that comes from the interaction among gifted students. Sharing and
communicating one's investigations or products with others is an im-
portant element of learning. Critiquing and evaluating the products
and performances of one another is best done in group settings. Cer-
tain social learnings are optimally acquired in group settings. Al-
though citizenship skills and knowledge may be acquired concep-
tually through independent study, citizenship is basically a social
experience that can only be acquired through social intercourse. On
the other hand, certain learning experiences require intensive and
prolonged independent activity. A differentiated curriculum for the
gifted must provide for both kinds of learning activitiesgroup and
individualas is appropriate for the objectives being pursued.

Related to the questions about independent and group activities
is the issue of balance regarding the grouping of gifted students. The
issue of special groups, classes, or schools for the gifted has always
been one of considerable controversy, and the arguments pro and con
are well rehearsed in the literature. There has long been a recognition
that the question of "homogeneous vs. heterogeneous grouping" is
really the wrong question, although that debate continues. The issue
is not whether gifted children should be isolated in completely self-
contained settings or instructed in settings with children of diverse
abilities and backgrounds. There are positive outcomes that come
from the stimulation resulting from the interaction of gifted with
other gifted and the competitiveness and cooperation that occurs, but
there are other kinds of learnings that come from the interactions of
the gifted with other children. For example, there is an understanding
of diversity in any society and of the contributions that each individ-
ual is capable of making to a group's goals. The gifted student's affec-
tive development is especially influenced by the kind and quality of
experiences he or she has with other individuals who are more or less
gifted or who have different talents and gifts. A balance needs to be
attained between learning experiences that are best engaged in with
intellectual and creative peers and those that can only be experienced
with other kinds of learners.

11'_ question is essentially one of what kinds of groupings will
facilitate particular kinds of appropriate learnings, both cognitive and
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affective. The end goal is one of nurturing individual potential while
orienting the individual to society's needs for persons sensitive to the
interdependence of humankind.

Issues also exist concerning a balance between internal, self-set
standards of excellence and outstanding performance and externally
determined standards. Gifted students are often much tougher in
terms of the standards by which they judge their own products and
performance than are the standards set by the school or by society at
large. Most often, the school's judgment is based on test scores or
teacher grades, usually more quantitative than qualitative. The gifted
child may critique his or her own work on totally different qualitative
dimensions. Test scores and teacher grades are significant factors in
school and society's reward systems, yet they have severe shortcom-
ings and limitations. The question educators of the gifted face is how
to develop high standards of excellence and ways of judging excellence
while meeting the demands of the system for high scores and grades,
even when the two are not synchronized.

Still another issue concerns the allocation of time by gifted stu-
dents. How much time should be allocated to the pursuit of one's
interests when these differ from society's interests? For example,
should the gifted student spend additional time in the laboratory, in
the library, or in pursuit of his or her own interestor should he or
she become involved 'n some kind of community service activity?
Should the gifted child work on an individual project rather than
participate in some kind of team effort? Should the talented student
mathematician devote time t , an individual project for a Talent
Search Contest or allocat, time resources to a team effort for
the Mathematics Olympias ...., Olympics of the Mind?

Some argue that gifted children should allocate their time as they
wish and that there is no particular obligation to divert time to service
activities. Some even believe that by dive ling their time, gifted chil-
dren actually endanger the full development of their potential. Still
others believe that the nature of the special talent determines how
time devoted to it should be allocated. For instance, a precocious
young musician may need to practice for long periods of time daily at
an early age, whereas a gifted young scientist may have sufficient time
for study available during the school day. Clearly, time allocation rep-
resents an issue in planning and counseling gifted students.

Finally, curricular questions arise regarding the education of the
gifted in nonschool educative settings. Many agencies and institutions
educate and socia:;ze, and the cognitive and affective growth of gifted
students are affected by the formal and structured as well as the

A
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informal and unstructured learning opportunities provided by the
nonschool curriculums The way in which giftedness is perceived and
treated in the home and community, for example, has a significant
impact on the affective development of the gifted. The family and
community's values affect which talents will be valued and supported.

In addition, many personnel and material resources in the com-
munity's nonschool educative agencies can be used to enrich, chal-
lenge, and thus differentiate programs and services for the gifted.
Community-centered experience-based learning extends the base for
learning and makes the whole community a learning environment. In
some instances gifted and talented students are so advanced in their
areas of specialization that school-based resources are more limiting
than enriching. By extending the learning environment into the com-
munity, educators can enrich the curriculum by making available
human and material resources in a variety of agencies and settings.
Mentor arrangements represent one avenue for nonschool programs
for the gifted.

In Conclusion

A number of isst'es have been raised concerning differentiated
curriculum and instruction. Although some biases may be inferred
from the discussion of the issues, in fact there are no clear-cut, uni-
form, widely accepted resolutions. How curriculum planners resolve
what are real and perennial issues depends on a variety of factors,
including the basic philosophy concerning the nature and needs of the
gifted and talented, the basic philosophy of education, the nature and
number of gifted students being planned for, the human and material
resources available in the school and community, the legal con-
straints, and so forth. Thus, no single formula is available to resolve
these issuesit all depends!

In his study titled, "Concerning the Nature and Nurture of Ge-
nius," Pressey (1955) observed: "At any age, development of any ability
is fostered by a favorable immediate environment, expert instruction,
frequent and progressive opportunities for the exercise of the ability,
social facilitation and frequent success experiences" (p. 125). These
factors, which contributed to the nurture of gifted musicians and ath-
letes whom Pressey studied, are equally applicable to the intellectual
development of the gifted generally.

There are many valid and valuable "programs for the gifted"
found in schools and communities across the country and in nations
around the world. These involve various kinds of modifications and
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adaptations, instructional and administrative, aimed at providing
"differentiated educational programs and/or services beyond those
normally provided by the regular school program." However, a large
and rich body of literature dealing with research and practice of nur-
turing the gifted suggests that an adequate and appropriate curricu-
lum for the gifted encompasses the total learning environment, both
school and nonschool, and not just that piece of the program usually
labeled "gifted education." The intellectual, cognitive, and affective
development of the gifted requires early identification, continuing nur-
turing, and, above all, consideration and resolution of the many cur-
ricular issues involved in such programs.
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3. Critical Thinking:
Its Nature,

Measurement, and
Improvement

Robert J. Sternberg

MORE THAN A DECADE HAS PASSED SINCE JOHN F. KENNEDY ORDERED

the invasion of the Bay of Pigs. The invasion was to become one of the
great disasters in U.S. political and military history. The invasion did
not, of course, succeed in the ultimate overthrow of Cuba's Fidel Cas-
tro. More interesting, there is a widespread consensus among students
of the situation that the invasion never had a chance to succeed. The
decision to invade, made largely by Ivy-League-educated men with
some experience in political affairs, was from almost any point of view,
a lapse in critical thinking.

What is critical thinking, and how can well-educated men and
women show lapses in it that are serious enough to lead to fiascos

Author's note. The project reported on in this chapter was performed pursuant to a
grant from the National Institute of Education (NIE), Department of Education. The
opinions expressed here do not necessarily reflect the position or policy of the NIE, and
no official endorsement by the NIE should be inferred.

The NIE grant was administered through the Wisconsin Center for Education Re-
search, and I am grateful to the Center for supporting preparation of this chapter. I am
also grateful to E. Jean Gubbins for her permission to reproduce her matrix of thinking
skills as Figure 3.1. Requests for reprints should be sent to Robert J. Sternberg, De-
partment of Psychology, Yale University, Box 11A We Station, New Haven, CT 06520.
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such as the Bay of Pigs, the Watergate break in and coverup, and any
of a number of other similar events in our country's history? The goal
of this essay is to define critical thinking, to review alternative ap-
proaches to understanding it, to compare some alternative procedures
for measuring it, and to discuss some alternative attempts to train it.

A Definition of Critical Thinking

Construed broadly, critical thinking comprises the mental pro-
cesses, strategies, and representations people use to solve problems, make
decisions, and learn new concepts. The particular elements of critical
thinking that people use vary widely both in scope and in quality
across persons, tasks, and situations. Hence, it is necessary to specify
in some detail just what the elements of critical thinking are and how
they vary across persons, tasks, and situations. Such a specification is
the goal of the following section.

Theories of the Nature of Critical Thinking

In some fields of education, it is difficult to get educational theo-
rists to agree about anything. The field of critical thinking is distinc-
tive for the amount of consensus among theorists regarding its nature.
This is not to say that the consensus is complete, or that alternative
theories and approaches to theorizing are nonexistent. It is to say,
however, that the agreements clearly outweigh the disagreements. A
review of theories and approaches suggests that the major differences
are in how broadly or narrowly the construct of critical thinking is
iiewed in its boundaries rather than in what is viewed to be the core.

Three 'fraditions of Theorizing

The study of critical thinking is of particular interest because it
joins three traditions of thoughtthe educational, the philosophical,
and the psychological. Indeed, if there is a modern-day founder of the
"critical thinking movement," it is almost certainly John Dewey, who
was simultaneously an educator, a philosopher, and a psychologist.

The philosophical tradition. The concern of philosophers with the
elements of critical thinking dates back to ancient times. If Dewey is
the modern-day founder of the critical-thinking movement, then Plato
and Aristotle are its ancient founders. In more recent times, philoso-
phers such as Ennis (in press), Lipman (in press), and Paul (in press)
have devoted their attention to understanding the bases of critical
thinking.

51'
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Philosophers have focused their attention not so much on the
requirements of critical thinking in the classroom but on the require-
ments of formal logical system! The difference in emphasis is impor-
tant for two reasons.

First, the requirements of formal logical systems do not necessar-
ily correspond to the requirements or capabilities of children in class-
room situations. Indeed, the two sets of requirements may be com-
pletely different. For example, "resolution logic" provides a powerful
method for proving certain logical theorems, but probably no one (in
their right mind!) would claim that children spontaneously use reso-
lution logic, or even that many of them would spontaneously adopt it
after anything but extensive training. Not all philosophers have been
quick to recognize the difference between the laws of logic and the
laws of thought. Indeed, Boole (1954) entitled his book on "Boolean
logic" The Laws of Thought, despite the fact that there is no evidence
at all that people spontaneously adopt these laws in their thought.

Second, it may perhaps be better to think of the requirements of
logical systems as providing models of competence rather than models
of performance for human thought. The rules of logic can tell us how
people might think critically under ideal circumstances in which the
limitations typically placed on the human information-processing sys-
tem are not in place. But numerous potential limitations ordinarily
block the use of our full competencelimited time, limited informa-
tion, limited working memory capacity, limited motivation, and so on.

These two delimitations on the interpretation of philosophical
theories are not criticisms of philosophical approaches. We need to
know the maximum potentials of critical thought, lest we settle for
less precision and less reflectivity in our thinking than that of which
we are capable. At the same time, we need to recognize the personal
and situational constraints that often impinge on our working up to
full capacity.

The psychological tradition. Psychologists interested in the nature
of critical thinking, such as Bransford and Stein (1984), Bruner (1960,
1961), Feuerstein (1980), and Sternberg (1985), have been particularly
concerned with characterizing critical thinking as it is performed un-
der the limitations of the person and the environment. For example,
Feuerstein (19C0) specified how the critical thinking of retarded per-
formers differs from that of normal performers; Sternberg and Dav-
idson (1983), in contrast, compared the critical thinking of gifted and
normal performers. None of these theorists, though, has proposed a
model of totally rational thinking. Indeed, Guyote and Sternberg's
(1981) work is more typical of psychological theorizing in pinpointing
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how people differ from the fully rational performer in solving syllog-
isms.

Psychological theorizing can be valuable in showing how people
think critically in the absence of full information, unlimited time,
perfect memory, and so on. At the same time, two cautions must be
observed in evaluating the theories of many psychologists.

First, the theories of psychologists are often derived from and
tested on performance of human subjects in laboratory settings, and
there is no guarantee that people will perform in their everyday lives
(especially in the classroom) in the same ways that they do in the
laboratory. To the contrary, most available evidence suggests conse-
quential differences in the two kinds of settings of performance.

Second, the constraints of proposing theories that are empirically
testable through the standard means of psychological experimenta-
tion sometimes results in theories that oversimplify the analysis of
critical thinking. The constraints of testability contributes to scientific
analysisbut often at the expense of oversimplification.

The educational tradition. In the educational tradition of theoriz-
ing are leading figures such as Bloom (1956), Gagne (1980), Perkins
(1981), and Renzulli (1976), whose theorizing seems directly respon-
sive to the skills needed by children in the classroor.: for problem
solving, decision making, and concept learning. Bloom's (1956) famous
taxonomy of cognitive skills and Gagne's (1965) well-known hierarchy
of learning skills have seen widespread application in classroom sit-
uations and even textbook creation. These theorists have drawn heav-
ily on classroom observation, text analysis, and process analysis of
thinking in the classroom to guide their thinking about critical think-
ing.

Educational theories have the advantage of being closely tied to
classroom observation and experience. At the same time, two points
should be kept in mind when using or evaluating these theories.

First, the educational theories often do not have the clarity in
epistemological status characteristic of the philosophical and psycho-
logical theories, making it more difficult, in some respects, both to
evaluate and ti, use the educational theories. Philosophical theories
tend to be competence theories specifying what people can do; psy-
chological theories tend to be performance theories specifying what
people actually do; educational theories are often a mixture of the
two, with the nature and proportions of the mix less than clearly
specified. To this day, for example, educators argue over the extent to
which Bloom's taxonomy represents a prescriptive versus a descrip-
tive model of human thought.
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Second, in my experience, educationally based theories tend not
to have been subjected to tests of the same degree of rigor that has
characterized the testing of philosophical and psychological theories.
Philosophical theories based on various kinds of logics must be logi-
cally rigorous and internally consistent. Psychological theories based
on human performance must be externally consistent with respect to
the behavior they purport to describe. Educational theories are often
not subjected either to the logical tests of philosophical theories or to
the psychological tests of the psychological theories.

A Framework for Theories of the Nature of Critical Thinking

Because there are so many accounts of critical thinking, and be-
cause they so often say similar things in different .ways (or even occa-
Tonally different things in similar ways), it becomes important to

develop some kind of framework that can encompass the various the-
ories and to highlight their similarities and differences.

The framework proposed here is based on that generated by my
triarchic theory of human intelligence (Sternberg, 1985). The frame-
work was derived in large part by classifying the goals and scope of
many previous theories of intellectual functioning. In the present con-
text, I propose that theories of critical thinking can, and often do, deal
with one or more aspects of critical thinkingits relation to the mind
of the individual, its relation to the context in which it occurs, and its
relation to the experience of the individual with various kinds of tasks
and situations previously confronted that required critical thinking
in greater or lesser degree.

The Relation of Critical Thinking to the Internal World of the
Individual. Theories of the internal workings of the mind when it
engages in critical thinking can be seen as being aimed at the very
essence of what critical thinking is about: What do we do when we
think critically, and how do we do it?

Students of critical thinking have proposed various taxonomies of
skills purported to span the range of critical thinking. Consider three
examples of such taxonomies, one each from the philosophical, psy-
chological, and educational traditions.

1. A philosophical taxonomy: Ennis (in press). Ennis, a philoso-
pher, has suggested that critical thinking results from the interaction
of a set of dispositions toward critical thinking with a set of abilities
for critical thinking.

The dispositions include, among others, (a) seeking a clear state-
ment of the thzsis or question, (b) seeking reasons, (c) trying to be well
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informed, and (d) trying to remain relevant to the main point. The
idea underlying the listing of dispositions is that a prerequisite for
critical thinking is the motivation or desire to think critically.

Ennis classifies abilities under five main categories, which are
themselves further subdivided. The categories are elementary clarifi-
cation, basic support, inference, advanced clarification, and strategy
and tactics.

Elementary clarification consists of focusing on a question, ana-
lyzing arguments, and asking and answer, questions of clarification
and/or .:hallenge. Basic support invi i..,:ging the :::x 2bility of a
source and observing arid judging o't - ... reports. Inference com-
prises deducing and judging deduct' icing and judging induc-
tions, and making and judging value gments. Advanced clarifica-
tion involves defining terms, judging definitions, and identifying
assumptions. Finally, strategy and tactics incluii:e deciding on an ac-
tion and interacting with others. These categories are all themselves
further subdivided (see Ennis, in press).

2. A psychological taxonomy: Sternberg (1985). My own taxonomy
derives not from a logical but fiom a psychological analysis of critical
thinking. According to my own "componential" account of thought,
the skills involved in critical thinking are of three kinds: metacom-
ponents, performar. e components, and knowledge-acquisition com-
ponents.

Metacon.ponents are higher order executive processes used to
plan what one is going ro do, monitor is while one is doing it, and
evaluate it after it is done. The metacomponents include recognizing
that a problem exists, defining the nature of the problem, deciding on
a set of steps for solving the problem, ordering these steps into a
coherent strategy, deciding on a form a mental representation for in-
formatioa, allocating one's time and resources in solving a problem,
monitoring one's solution to a problem as the problem is being solved,
and using feedback regarding problem solving after one's problem
solving has been completed. Similar taxonomies have been proposed
by Brown (1978) and Bransford and Stein (1984).

Performance components are lower order, nonexecutive processes
'ised to execute the inst. actions of the metacomponents and provide
feedback to them. Perfoi lance components vary by domain of per-
formance, for example, inductive reasoning, deductive reasoning, cna-
tial visualization, reading, and so on. Consider, for example, the per-
formance components of induction. These include encoding stimuli,
comparing stimuli, inferring relations between stimuli, mapping re-
lations between relations, applying relations from one domain to an-

ao



CRITICAL TF "NKING

other, justifying potential responses, and responding.
Knowledge-acquisition components are the processes used to

learn concepts or procedures. Three such components are selective
encoding, whi,:h involves screening relevant from irrelevant informa-
tion; selective combination, which involves puffing together the rele-
vant information in a coherent and organized way; and selective com-
parison, which involves relating old. previously known information to
new, about-to-be-learned information.

3. An educational taxonomy: Bloom (1956). Bloom has proposed a
tnerarchical taxonomy for cognitive information processing. At the
lowest level is knowledge. The next level is comprehension, which
requires one to go beyond knowledge in that one must understand
what one comes to know. At the next level ,s application, which is a
level higher yet in that the individual must also be able to apply what
he or she has comprehended. A level higher up is analysis, which
-equires one to appraise critically what one comprehends and applies.
Still higher is synthesis, which requires putting together in a some-
what creative way the knowledge one has analyzed in various do-
mains. At the highest level is evaluation, which is a broad and critical
appraisal of the knowledge one has 'nalyzed and synthesized.

In this section, I have described three taxonomies of critical think-
ing skills. Although the organizations of these taxonomies are differ-
Lnt, as are the exact thinking skills they comprise, the overlap among
the taxonomies is striking. All of the theorists cited believe in the
importance of learning, comprehension, deductive reasoning, and in-
ductive reasoning skills. The names they give to the various skills
within each of these domains diner, but the skills seem to differ hardly
at all, except with respect to now finely differentiated and how broadly
encompassing they are within one or another theory. Thus, it appears
that there may be a certain core of critical thinking skills that would
appear in any reasonably complete list. In fact, Joan Gubbins of the
Connecticut State Department of Education has surveyed a large
number of similar taxonomies and has developed a list that reflects
the skills listed by numerous theorists. Figure 3.1 (p. 52) contains the

nous thinking skills in Gubbins' (1985) list.
The Relation of Critical Thinking to the Experience of the Indi-

vidual. It is one thing to apply critical thinking to tasks and situations
that a:e familiar to us but quite another to apply it to tasks and
situations that are unfamiliar. (Men the processes and strategies that
come so easily to us in familiar situations simply resist implementa-
tion in strange tasks and situations. The processes and strategies may
or may not be different in the novel task or situation. Somet!m t :s
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Figure 3.1. Gubbins' Matri- of Thinking Skills

I Problem Solving

A
B

C
D
E

F

G
H
I

1

Identifying general problem
Clarifying problem
Formulating hypothesis
Formulating appropriate questions
Generating related ideas
Formulating alternative solutions
Choosing best solution
Applying the solution
Monitoring ac-eptance of the solution
Drawing conclusions

II Decision Making

A
B

C

D
E

F

G

Stating desired goal/condition
Stating obstacles to goal/condition
Identifying alternatives
Examining alternatives
Ranking alternatives
Choosing best alternative
Evaluating actions

III Inferences

A Inductive thinking skills
1 Determining cause and effect
2 Analy'"' 'pen -ended problems
3 Reasoning by analogy
4 Making inferences
5 Determining relevant information
6 Recognizing relationships
7 Solving insight problems

B Deductive thinking skills
1 Using logic
2 Spotting contradictory statements
3 Analyzing syllogisms
4 Solving spatial problems

IV Divergent Thinking Skills

A
B

C
D
E

F

Listing attributes of objects/situation
Generating multiple ideas (fluency)
Generating different ideas (flexibility)
Generating unique ideas (ongtnality)
Generating detailed ideas (elaboration)
Synthesizing information

V Evaluative Thinking Skills

A Distinguishing between facts
and opinions

B Judging credibility of a
source

C Observing and judging
observation reports

D Lentifying central issues and
problems

E Recognizing underlying
assumptions

F Detecting bias, stereotypes,
cliches

G Recognizing loaded language
H Evaluating hypotheses
I Classifying data
J Predicting consequences
K Demonstrating sequential

synthesis of information
L Planning alternate, e strategies
M Recognizing inconsistencies

in information
N Identifying stated and

unstated r sons
O Comparing similarities and

differences
P Evaluating arguments

VI Philosophy and Reasoning

A Using dialogical/dialectical
approaches

This matrix is based on a compilation and distillation of ideas from Bloom, Bransford, Bruner, Carpenter,
Dewey, Ennis, Feuerstein, tones, Kurfman, Kurfman and Solomon, Lipman, Orland, Parnes, Paul, Perkins,
Renzulh, Sternberg, Suchman, Taba, Torrance, Upton, the Ross Test, the Whimbey Analytical Skills Test, The
Corr ell Critical Thinking Test, the Cognitive Abilities Test, the Watson-Glaser Critical Thinking Appraisal, the
New Jersey lest of Reasoning Skills, and the SEA Test.
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their readiness for implementation that differs between familiar and
unfamiliar situations. Again, consider three alternative but related
views of the role of novel experience in critical thinking.

1. A philosophical view: Paul (in press). According to philosopher
Richard Paul, an essential element of critical thinkingperhaps the
essential elementis the ability to see things from others' points of
view, which may be quite novel and e- n foreign with respect to one's
point of view. Paul refers to such thinking as dialogical. For example,
the ability of a liberal to see things from a conservative point of view,
the abilit of a husband to take his wife's point of view on the desir-
ability of sharing housework, and the ability of an adult to see things
through a child's eyes, are all examples of dialogical thinking. Such
thinking is necessary to escape the egocentrism and narrowness of
perspective that characterize the "unilogical" thinking in which most
of us so often indulge.

2. A psychological view: Sternberg (1985). My own experiential ac-
count of critf ;al thinking strongly emphasizes the importance of cop-
ing with novelty. There is good reason for this emphasis: It is often in
the novel task or situationsuch as the Bay of Pigs or the Watergate
crisis mentioned earlierthat the potentials for either great gain or
serious loss present themselves. Indeed, the great contributions to the
world are often traceable to major insights in which an ingenious
individual has seen a nevi and useful way to solve a problem, whether
a new one or an old one.

According to Sternberg and Davidson (1983; see also Davidson &
Sternberg, 1984), insight is an important part of the ability to deal
with novelty. We propose that insights are of three kindsselective
encoding, selective combination, and selective comparison, as dis-
cussed earlier. Thus, the processes of insight do not differ frown the
process of knowledge acquisition in more ordinary critical thinking.
What does differ, however, is the knowledge base to which these pro-
cesses can be brought to bear. In ordinary thinking, we have a set of
clues or guidelines or rules we can use to help us learn new things. In
insightful thinking, we do not ha-e such a readily available set of
clues, guidelines, or rules. We must make up the rules as we go along,
and it is in this sense that an insight is a leap into the unknown: it is
a leap not only in knowledge but in the way in Nhich that knowledge
is acquired.

3. An educational view: de Bono (1967, 1969). de Bono has proposed
a series of techniques for enhancing people's critical thinking. One of
the most well-known of these is what he refers to as PMI: plus, minus,
interesting. What, exactly, does this mean?
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Consider a series of alternative solutions to a given problem; for
example, what we would do if all money in the world instantly became
wog bless. (sae Bono's interest in developing the ability of his readers
and listeners to deal with novelty can be seen right away in his choice
of problems, many of which are highly novel.) de Bono suggests that
as each alternative solution to a complex problem is posed, one should
'ist the positive (plus), negative (minus) and interesting features of
tnat solution. de Bono's view is unusual kr ;ts stress on the evaluation
of the interest as well as the positive and negative features of each
solution. Getting people to think in this way encourages them to de-
velop their ability to see both familiar and unfamiliar problems in
novel and potentially interesting ways.

Once again, underlying the differences in language, there appears
to be a common core of beliefs regarding the nature of the ability to
deal with novelty. Insights almost inevitably involve some degree of
dialogical thinking. They require us to perceive a problem we may
have been pondering for quite some .ime from a ne' and different
perspective. Most of the classical insight problems, such as the "nine-
dot" problem, require us to see a given problem from a new and
seemingly unusual vantage point. In the nine-dot problem, for exam-
ple, one must connect nine dots arranged in a 3 x 3 matrix with no
more than four pencil lines, without ever lifting one's pencil from the
paper. Solution of the problem requires one to recognize that one must
go outside the implicit perimeter defined by the dots in order to be
able to connect them. Similarly, truly insightful thoughts are gener-
ally interesting thoughts, even if the insights turn out to be wrong.
Indeed, encouraging people to think in "interesting" ways may be
tantamount to encouraging them to think more insightfully. Thus,
v.hatever the language the various theorists use, their conception of
the role of novelty in critical thinking seems to be highly similar,
although certainly not identical.

The relation of critical thinking to the external world of the indi-
vidual. Perhaps the single question that most directly motivates this
section is: critical thinking for what? If innumerable studies of trans
fer of training have revealed anything, it is that transfer is exceedingly
diffict.' to attain. Teaching thinking skills or any other skills in any
one cont.:xi. does not assure, or even render likely, their transfer to
another context Moreover, it is not even immediately obvious that
critical thinking skills are the same in all situations. Certainly, their
instantiations differ. Critical thinking skills should be taught in a way
that maximizes the probability of their transfer to real-life situations.
Different theorists have recognized this necessity in different ways.
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1. A philosophical approach: Lipman (1974). Lipman's program for
training thinking skills, Philosophy for Children, presents these skills
in the context of the everyday lives of children (see Lipman and Sharp,
1975; Lipman, Sharp, and Oscanyan, 1977). The basic format of the
program has students reading novels about children in their everyday
worlds and about how those children bring critical thinking to bear
on their worlds. Students are not left to figure out how to bridge the
gap between critical thinking skills and everyday life. Rather, in all
phases of the program, they are provided with explicit models of how
this bridging can be done.

2. Two psychological approaches: Bransford and Stein (1984) and
Sternberg (1985). Bransford and Stein's book on the "ideal" problem
solver, demonstrates almost all of the techniques presented through
everyday examples. The techniques for problem solving are "brought
to life" through concrete instances, and readers are encouraged im-
mediately to apply the techniques to problems they face in their own
lives.

Sternberg ('985) takes a somewhat different pproach, initially
illustrating me* nods of critical thinking through concrete examples
but then providing exercises that range from the ar -,demic to the
practical. The idea motivating this variation in types of context is that
students will best learn how to apply processes and strategies of crit-
ical thinking in their everyday lives if they use these processes and
strategies in the broadest possible array of circumstances, ranging
from the most academic to the most practical.

Both Bransford arid Stein's and Sternberg's approaches contrast
with the approach of Feuerstein (1980), in which problems (or "instru-
ments," as Feuerstein calls them) are largely academic and abstract
in nature. Feuerstein calls for bridging of cognitive skills to students'
everyday lives, but this bridging is pretty much left to the teacher.
Thus, it is less controlled in terms of how and how much it occurs.
From the present point of view, this deemphasis on the external world
of the individual in the training would tend to have less favorable
implications for transfer than would the greater emphasis of other
programs.

3. An educational approach: Head Start. Perhaps the best example
of educational philosophy for bridging the gap between thinking skills
and the real world was embodied in the numerous Head Start pro-
grams of the 1960s, some of which continue in modified form to th.-
present day. There was no one consistent philosophy or even psycho-
logical theory behind these programs. rylany programs seem to have
had no particular philosophical or theoretical underpinnings at all.



ESSAYS ON THE INTELLECT

What the programs did have was a commitment on the part of their
initiators to making a difference in children's lives, particularly in
their schooling. However one evaluates the outcomes of these pro-
grams, one would have to give them credit for making educators and
laypeople realize that intellectual skills are potentially trainable.
These programs were transitional between nothing, on the one hand,
and the theory-based programs of today, on the other.

T.sts for Measuring Critical Thinking

Several tests have been advanced that purport to measure critical-
thinking skills. The tests overlap to a large degree in the skills they
measure. Nevertheless, some differences are worthy of note. The pur-
pose of this section is not to provide an exhaustive review of all of the
available tests but rather to illustrate some of the basic principle:
underlying these tests and to show how these principles relate across
the range of tests available. The emphasis will be on tests at the
secondary-school level.

1. Three philosophically derived tests: The Watson-Glaser Critical
Thinking Appraisal, the Cornell Critical Thinking Test, and the New Jersey
Test of Reasoning Skills. All three of these tests are derived from the
philosophical tradition of rneasnring critical thinking They are highly
overlapping conceptually.

The Watson-Glaser Critical Thinking Appraisal (Watson & Glaser,
1980) contains five subtests, each measuring a somewhat different
critical thinking skill. There are two forms of the test, each containing
a total of 80 items. Untimed administration is recommended, al-
though an optimal time limit of 40 minutes can be imposed (in which
case subtest scores will be less interpretable, as timing is for the test
as a whole, and subjects may not complete later subtests). The test is
suitable for individuals at the Grade 9 level and above.

The five subtests are (a) Inference, which requires discrimination
among degrees of validity of inferences drawn from given data; (b)
Recognition of Assumptions, which requires recognition of assert:ons;
(c) Deduction, which requires determination of given statements of
premises; (d) Interpretation, which involves weighing of evidence and
deciding if generalizations or conclusions based on the given data are
warranted; and (e) Evaluation of Arguments, which requires distin-
guishing between arguments that arc strong and relevant and those
that are weak or irrelevant to a particular question at issue. The actual
test items have high face validity, in that they draw on classroom and
genen, 1 life situations.
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Various norms are available, including high school norms (by
grade), norms for various college and university groups, and various
occupational norms. The main kind of score is the percentile equiva-
lent to a given r7- / score. Split-half reliability coefficients for various
groups general!. ange in the .70s for the test as a whole. Correlations
with intelligence tests are variable but seem to center at about the .6
level with verbally weighted tests. It is not clear whether the test has
incremental validity in predicting various kinds of performances be-
yond that which would be obtained with a stuc!ent -group intelligence
test

The Cornell Critical Thinking Test (Ennis and Millman, 1971) is
based on Ennis's conception of critical thinking, as briefly described
earlier. The test is available in two levels, X and Z. Level X is appro-
priate for secondary school (G,-ade 7) and beyond, Level Z primarily
for college students (and bright secondary-school students). Level X
has 71 questions and a time limit of 50 minutes. Level Z has 52 ques-
tions but the same time limit as Level X.

Level X contains four sections. The first section contains items
asking for the bearing, if any, of information on a hypothesis. The
hypothesis is in every case a general statement. Examinees must in-
dicate whether a particular hypothesis is warranted by the data. The
second section is concerned with measuring examinees' ability to
judge the reliability of information on the basis of its source and the
conditions under which it is obtained. The third section measures
students' ability to judge whether a statement follows from its prem-
ises, and the fourth section involves identification of assumptions.

Level Z contains seven sections, measuring the examinees's abil-
ity to (a) indicate whether a statement follows from its premises, (b)
detect equivocal arguments, (c) evaluate reliability of observations
and authenticity of sources, (d) judge the direction of support, if any,
for a given hypothesis, (e) focus on choosing of useful predictions for
hypothesis testing, (f) define terms, and (g) spot gaps in arguments.

Norms for both levels of the Cornell Critical Thinking Test are
given as percentile equivalents. Internal consistency reliabilities for
various groups appear to center around .8 for Level X and around .7
for Level Z. Correlations with other tests are variable. They seem to
center around .5 for verbally oriented intelligence tests. The reported
correlation with the Watson-Glaser, .48, is no higher than the carre-
lation of the test with verbal IQ and scholastic aptitude measures.
The correlation of the Cornell with the ACE Test of Critical Thinking,
.44. is also no better than the correlation of the Cornell with the
Watson-Glaser. These data are not auspicious in indicating a clear,
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differentiable construct of "critical thinking" apart from general ver-
bal intelligence.

The third of the philosophically based tests to be described here
is the New Jersey test of Reasoning Skills, Form B, developed by Vir-
ginia Shipman (1983) of the Educational Testing Service and pro-
moted in conjunction with Lipman's Philosophy for Children pro-
gram. The New Jersey Test of Reasoning Skills is a 50-item inventory
purporting to measure 22 different skill areas: converting statements,
translating into logical form, inclusion/exclusion, recognizing im-
proper questions, avoiding jumping to conclusions, analogical reason-
ing, detecting underlying assumptions, eliminating alternatives, in-
ductive ' easoning, reasoning with relationships, detecting
ambiguities, discerning causal relationships, identifying good rea-
sons, recognizing symmetrical relationships, categorical syllogistic
reasoning, distinguishing differences of kind and degree, recognizing
transitive relationships, recognizing dubious authority, reasoning
with four-possibilities matrices, contradicting statements, wholepart
and partwhole reasoning, and conditional syllogistic reasoning. Like
the other tests, this one is highly verbal. Its reliabilities are reported
to be in the mid to high .80s, and it is reported to correlate at the .6
to .8 level with subtests of the New Jersey College Basic Skills Place-
ment Test, which is a test of verbal and mathematical skills empha-
sizing achievement at least as much as aptitude. The fact that the New
Jersey Test of Reasoning Skills correlates at the .8 level with the "Read-
ing Comprehension" and "Sentence Sense" subtests of the placement
test might be seen by some as slightly disturbing: all three of the tests
described so far are highly verbally loaded, and one might well wonder
as to the extent that what they measure is separable from general
verbal skills. Indeed, the little evidence accumulated so far does not
indicate a clear separation at all, perhaps because a fairly high level
of verbal comprehension is prerequi3ite for high scores on all of these
tests.

2. A psychologically derived test: The Triarchic Test of Intellectual
Skills. This test is new, is currently available in two forms only from
the author (Sternberg), and is not yet normed. The triarchic test is
based on Sternberg's (1985) triarchic theory of intelligence and, hence,
does not purport to separate critical thinking from intelligence. The
test is appropriate for high school and college levels. The 12 untimed
subtests of the triarchic test are equally divided between verbal and
nonverbal content and measure (a) metacomponential thinking skills
(planning, monitoring, evaluating), (b) performance - componential
skills (inferring relations, applying relations, mapping higher order
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relations between domains), (c) knowledge-acquisition componential
skills (learning concepts in natural contexts), (d) ability to deal with
novelty (distinguishing relevant from irrelevant information, combin-
ing relevant information in a logical way, bringing previously acquired
knowledge to bear on the acquisition and understanding of new knowl-
edge), (e) automatization of information processing (making conscious
and controlled processing subconscious and automatized), and (f)
adaptive flexibility (bringing the various kinds of skills described
above to bear on everyday adaptation, as in route planning and eval-
uating inferential fallacies in everyday reasoning). No normative, re-
liability, or validity information are yet available.

To conclude, several tests are available for measuring critical
thinking skills. The philosophically based ones are highly loaded ver-
bally but measure reasoning in the verbal context rather than straight
knowledge or fact comprehension. The distinguishability of their
scores from verbal intelligence is marginal. The psychologically based
test contains both verbal and nonverbal test items. This test makes no
attempt to d' inguish between critical thinking and intellectual
skills. All of the tests provide means for assessing reasoning without
heavy demands upon students' knowledge base.

Programs for Training Critical Thinking

Programs for training critical thinking skills have been with us
for thousands of years, although they have not always been recognized
as such. The traditional name for such programs has been "logic,"
and at the college level such courses have usually been taught in
philosophy departments. A complete review of programs for training
critical thinking skills would obviously be beyond the bounds of this
article (but see Nickerson, Perkins, and Smith, in press; Wagner and
Sternberg, 1984). Nevertheless, it is possible to say something about
the range of such programs. The emphasis here will again be at the
secondary level.

2. A philosophically based program: Co;.-i ( 1978). At the lecondary
college level, courses in logic have traditionally developed students'
critical thinking skills. Texts on logic remain among the best of the
philosophically based programs for secondary and college students.
One of the most well-known such texts is Copi (1978), which has gone
through five editions.

Copi's course consists of three basic parts: use of language in
logic, deduction, and induction. The part on language in turn consists
of four chapters: (1) an opening, introductory chapter on the nature
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of logic, (2) uses of language in logical thinking, (3) informal fallacies,
and (4) definition. The part on deduction consists of six chapters: (5)
categorical propositions (e.g., the nature of "all" and "some" state-
ments and the use of affirmation and negation in logic), (6) categorical
syllogisms (i.e., combination of categorical statements into full-
fledged logical reasoning problems, such as "All men are mortals.
Some mortals are human. Can one be assured that all men are hu-
man?"), (7) arguments in ordinary language, (8) symbolic logic (i.e.,
deductive reasoning when symbols rather than ordinary-language
statements are used as premises and conclusions), (9) methods of de-
duction, and (10) quantification theory (i.e., full-fledged logical proof).
The part on induction consists of four chapters: (II) analogy and prob-
able inference, (12) causal arguments, (13) philosophy of science and
hypothesis testing, and (14) probability theory.

Copi's course is fairly typical of logic texts as vehicles for teaching
critical thinking. There is really no substitute for logic courses, in that
none of the other kinds of courses provide the full power of the philo-
sophical discipline for the understanding and analysis of logical ar-
guments. At the same time, logic courses do not provide full training
in critical thinking. For one thing, they tend to deal only with prob-
lems and situations where the methods of logic directly apply. Yet any
problem solver quickly learns that many of life's problems do not lend
themselves to formal logical analysis. In addition, the problems they
present tend to be much more structural than many of the problems
people typically encounter. Moreover, logic courses fail fully to take
into account the performance limitations on human competence (e.g.,
memory capacity or time or priorities for problem solving). Psycho-
logically based courses on critical thinking try to go beyond straight-
forward logic courses to deal with some of these problems.

2. Psychologically based programs: Bransford and Stein (1984) and
Sternberg (1986). Many programs based on psychological theories or
principles have been proposed. Two of the most recent such courses
are those of Bransford and Stein (1984) and of Sternberg (1986).

Bransford and Stein's course is called The Ideal Problem Solver,
where IDEAL is an acronym for five steps in what Bransford and Stein
seem to perceive as ideal problem solving: Identifying the problem,
Defining and representing the problem, Exploring possible strategies,
Acting on the strategies, Looking back and evaluating the effects of
one's activities.

The course is presented in a brief (150-page) paperback book con-
taining eight chapters, plus appendices, answers to exercises, and in-
dices. The chapters cover (1) the importance of problem solving, (2)
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the model for improving problem solving, (3) improving memory
skills, (4) learning with understanding, (5) intelligent criticism, (6)
creativity, (7) effective communication, and (8) concluding remarks.
The program is impressive for its lucidity, breadth, brevity, effective
use of concrete examples, and connection to psychological theory and
research. If the course has a weakness, it is perhaps in the limited
coverage possible in a very brief text. This is a weakness only if one is
seeking an in-depth course in critical thinking rather than a concise
guide, which the IDEAL book certainly provides.

Sternberg's (1986) Understanding and Increasing Intelligence
draws even more heavily on psychological theory than does the IDEAL
program. In the case of Sternberg's program, the theory is his own
triarchic theory of human intelligence (Sternberg, 1985). The organi-
zation of the book and teachers' guide are shown in Figure 3.2. This
program is larger in scope than is Bransford and Stein's. It is intended
to serve as a year-long, or minimally, semester-long course. Moreover,
whereas the IDEAL course is designed primarily for individual read-
ing by individual people, the Sternberg course is designed such that
reading of the text (which can stand on its own) is ideally supple-
mented by class discussion, papers, supplementary activities, and the
like.

Sternberg's program is based upon several key instructional prin-
ciples. First, one must teach for transfer, rather than by merely hoping
it will occur. The program does so by including problems that range
from academic to practical, that range widely in content (that is,
mathematics, logic, reading, science, social studies), that range from
familiar to unfamiliar, and that range from abstract to quite concrete.
The idea is to instantiate the basic processes of the triarchic theory in
as broad a range of pi oblem types as possible.

Second, the program emphasizes motivating both students and
teachers. A key motivational device is teaching the students and teach-
ers about the theory and how it serves as a useful basis for a program
to train intellectual skills.

Third, the program emphasizes training of metacomponents (ex-
ecutive processes) as well as performance components and knowledge-
acquisition components (nonexecutive processes), as well as their ap-
plication to novel and real-world situations. Thus, the instruction cov-
ers the full range of stipulations of the underlying psychological the-
ory.

Finally, the program has an entire chapter on emotional and mo-
tivational blocks to the use of one's intelligence. These blocks include
dispositions such as fear of failure, lack of follow through, task-corn-
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Figure 3.2. Organization of Understanding and Increasing Your Intelligence: A
Triarchic Program for Training Intellectual Skills (Sternberg, 1986)

STUDENTS' TEXT

Part I Background
Chapter 1 Some Historical Background on Views of Intelligence and Attempts

to Increase It
Chapter 2 The Tr.achic Theory of Human Intelligence

Part II The Internal World of the Individual Components of Human Intelligence
Chapter 3 Metacomponents (executive processes used to plan, monitor, and evaluate

problem-solving performance)
Chapter 4 Performance Components (nonexecutive processes used to execute the instruc-

tions of me"- components)
Chapter 5 Knowledge-Acquisition Components (nonexecutive processes used to learn

how to solve problems)

Part HI The Experience of the Individual Farts of Human Intelligence
Chapter Coping with Novelty
Chapter 7 Automatizing Information Pro. essing

Part IV The External World of the Individual Functions of Humai; Intelligence
Chapter 8 Practical Intelligence

Part V Personality, Motivation, and Intelligence
Chapter 9 Why Intelligent People Fail (Too Often)

INSTRUCTOR'S MANUAL

1 Purpose of Chapter
2 Chapter Outline
3 Main Ideas
4 Questions for Class Discussion
5. Suggested Paper Topics
6 Supplementary Activities
7. Suggested Readings
8 Suggested Time Allocation

pletion difficulties, misattribution of blame for failure, and the like.
The goal of this chapter is to make students aware of the impediments
that often prevent them from making the most of whatever intellectual
skills they have.

3. An educationally based program: Whimbey and Lochhead ( 1982).
Problem Solving and Comprehension (third edition). A course at the
high schoolcollege level prepared by Arthur Whimbey and Jack Loch-
head, Problem Solving and Comprehension is fairly typical of educa-
tionally based programs for training critical thinking skills. It can be
used as a main text or as a supplementary text on courses on critical
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thinking. The book contains 11 chapters on the following topics, plus
appendices: (1) test your mind, (2) errors in reasoning, (3) problem-
solving methods, (4) verbal reasoning problems, (5) six myths about
reading, (6) analogies, (7) writing relationship sentences, (8) how to
form analogies, (9) analysis of trends and patterns, (10) solving math-
ematical word problems, and (11) the "post-wasi test." There is no
particular psychological theory underlying the program, and the order
of the chapters seems to be somewhat arbitrary. Problems tend to be
fairly academic, and no specific provisions appear to be built into the
program to encourage transfer. Primarily, what students get is a lot of
practice fn problem solving and fairly minimal instruction in general
techniques of problem solving. The course does not contain the fairly
elaborate motivational aids er the two courses discussed above, nor
does it contain many real-world problems.

Conclusions

I have presented in this aapter a brief overview of some of the
main issues in the study of critical thinking: its nature, its measure-
ment, and its improvement. Although there is still a long way to go,
we have come remarkably far during the last few years in advancing
our understanding of critical thinking. We have some good ideas both
about how to test it and how to train it. At the same time, we need to
recognize iorle of the limitations of our present understanding.

First, we have a much better understanding of analytical (critical)
thinking than we do of synthetic (creative) thinking. This imbalance
in our understanding is not for a lack of attempts to understa id cre-
ative thinking (e.g., Amabile, 1983; Perkins, 1981). Rather, creative
thinking seems to be much more resistant to analysis. Yet the most
important contributions of thinking to the world and its cultures are
probably in the synthetic domain rather than in the analytic one.

Second, existing tests seem only to scratch the surface of critical
thinking, and to do that even in flawed ways. We have seen how many
existing tests tend to be highly "verbally loaded." Indeed, what these
tests measure is not clearly distinguishable from verbal intelligence
as it is traditionally operationalized in standard tests of intelligence.
Moreover, there is a large gap between the ability to apply critical
thinking in fairly trivial, highly structured, and usually multiple-
choice tests, on the one hand, and in one's everyday life, on the other.
None of the tests came even close to bridging this gap.

Third, our training programs for improving critical thinking are
themselves in need of improvement (see Sternberg, in press, for a
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cr i que of these programs). The programs, like the tests, do not fully
bridge the gap between the classroom situation and situations outside
it. Moreover, with few exceptions, the programs tend to be fairly nar-
row both in the range of skills they cover and in the instantiat;zin:
within which th..:se skills are instantiated.

The current concern of educators with critical thinking offers stu-
dents a new chance for developing critical thinking skills. This chance
will come to naught, however, if the concern proves to be nothing more
than a brief infatuation, if training in critical thinking is not brought
into all aspects of classroom endeavor, or if the concern stays only a
con "ern and is not followed through with large-scale interventions.
Training in critical thinking should not be the privilege of a selected
intellectual minority or the luxury of the upper class. It should be the
right of every student, and it is our responsibility to a!' our students
to enable them to exercise this right.
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4. Thinking and
Writing

Allan A. Glatthorn

Now IS AN APPROPRIATE TIME TO REFLECT ABOYJT THE RELATIONSHIP
between thinking and writing. The interest in the teaching of writing
continues unabated, and the interest in the teaching of thinking, as
this volume attests, seems to be increasing. This chapter, therefore,
attempts to examine what is known about that relationship and to
discuss its e. ,rational implications.

The Relationship Between Thinking and Writing

How are thinking and writing related? According to Berthoff
0978), "learning to write is a way of learning to think and . . . thinking
requires knowing how to discovzr and put to use the resources of
language" (p. 10). That apposite summation, however, obscures a more
complex relationship, which requires some further analysis. That
analysis perhaps can be facilitated by askiig two closely related ques-
tions: What is the relationship of writing to thinking, and what is the
relationship of thinking to writing? Although the processes are closely
and interactively related, the two different perspectives might yield
some useful insights.

How Is Writing Related to Thinking?

As one of the most important systems of symbols, writing serves
as an instrument of thinking. According to Piaget (1952), we think in
symbols. In his view, thinking is essentially a process of evoking a
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symbol into active memory and putting it into relation with another
symbol. That belief, that all thinking is essentially symbolic, however,
is now generally questioned by cognitive psychologists and episte-
mologists. Bishop (1983), for example, makes this point quite strongly:
"Our experience of non-deliberative, intentional action shows, prima
facie, that we do not do all our thinking in language" (p. 14). Most,
however, would still agree that conscious, deliberative thought makes
extensive use of symbols as a representation of reflection.

The nature of the symbolic representation, Vygotsky (1978) points
out, follows a developmental path: the child first symbolizes with
verbal language and make-believe play, then with drawings, and fi-
nally with written language. Thus language in general and writing in
particular serve an instrumental function: we speak and write as a
result of thinking, as a basic means of changing thought into action.

Written language, howev^r, is not solely an instrument of thought.
It plays an important facilitative and shaping role in the development
of two aspects of thinking. It first of all seems to be essential in the
development of the ability to think propositionally. Here a distinction
made by Bruner (1975) seems most useful. He distinguishes between
"communicative competence," the ability to think and communicate
about concrete reality, and "analytic competence," which involves the
operation of thinking processes on language and propositional struc-
tures free of the ccncrete context. Written language plays a key role in
the development of communicative competence, obviously; it seems
especially important, however, in the development and application of
analytic competence. The special nature of writing seems to distance
us from concrete reality and facilitates the analysis of those proposi-
tional structures. Its linear and structured form imposes its own sense
of order on our attempts to think about relationships. And, as "frozen
speech," it makes meta-linguistic reflection more easily accomplished.

In understanding how writing facilitates the development of an-
alytic competence, it is useful to think of writing as one of the "dist-
ancin ; behaviors," to use a concept that Sigel (1984) has given us. As
Sigel uses the term, distancing behaviors are "a class of events which
create demands on the individual to engage in activities strh as plan-
ning, reconstructing, anticipating, predicting, and the like" (p. 12).
Sigel's research suggests that these distancing behaviors create a set
of antecedent conditions that facilitate the development of represen-
tational thought. So as students grapple with a challenging writing
task, they are required to reconstruct knowledge, plan the communi-
cation, and shape the message. Thus, they become separated or dis-
tanced from the concrete reality of the presenta requisite for the
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development of analytic competence.
Perhaps in a more important way writing seems to play a unique

role in facilitating what Polanyi (1966) calls tacit knowing, the deeply
personal knowledge that lies beneath conscious awareness. We gain
access to that tacit knowledge by grappling and struggling with a
problem whose solution is indeterminate. And the act of writing, in a
way that makes it significantly different from the act of speaking, is
essentially an exploration into the unknown: we write to discover what
we know. The desire to write becomes a need to discern order and
make connections. Here again Berthoff (1979) is most apposite: "It is
the discursive, generalizing, forming power of language which makes
meaning from chaos" (p. 5).

How Is Thinking Related to Writing?

Thus thinking uses and is facilitated by writing. How does writing
make use of thinking? Although we are not sure of the details of the
process, there a: e several cognitively oriented models that provide a
general picture of the relationship between writing and thinking. Per-
haps the most useful of these is that provided by Flower and Hayes
(1980). Their model of the composing process, somewhat simplified,
embodies these components:

The writer engages with a task environmenta rhetorical prob-
lem of saying something to an audience for a specified purpose. That
engagement provides a framework for all that follows.

In response to that task environment, the writer draws from
long-term memory two ypes of information: knowledge of topic and
auu.znce and knowledge of writing plans. This act of retrieval is usu-
ally part of what others call "pre-writing."

By using that information, the writer generates planssetting
goals and organizing knowledge to achieve those goals. Plan-setting is
also usually considered an aspect of pre-writi..g.

The writer translates or transcribes the information and plans
into written words, producing a text that becomes an added part of
the task environment. Now the writer not only has to attend to the
original rhetorical problem; he or she has to respond to what has
already been written. This is he drafting stage, to use more conven-
tional terminology.

The writer reviews what has been written, first evaluating and
then editing in response to the evaluation. The evaluation and editing
are the closely related aspects of the revision stage.
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The writer monitors the generating, the translating, and the
reviewing- 7eflecting, assessing, and making corrections. The moni-
toring goes on throughout all three stagespre-writing, drafting, re-
vising.

Although presented here in a linear sequence, the writing process,
as Flower and Hayes and other theorists conceive it, is interactive and
recursive: the writer draws information from memory throughout all
stages of the process, generates and revises plans in the act of trans-
lating or drafting, and begins to review and revise when the first
sentence has been written. Throughout this recursive process, think-
ing is at the centerin retrieving information from memory, in gen-
erating plans, in reviewing, and, most critically, in monitoring the
entire process.

However, even the best of the writing process models leave us with
many unanswered questions, to which an increasing body of research
has still not supplied answers. After reviewing all the recent research
on writing and thinking, Larson (1983, pp. 250-251) *dentifies these
unans' vered questions:

1. How does the impulse to write arise?
2. How does a writer arrive at a perspective, an approach to the

subject?
3. Once a writer has defined a "rhetorical problem," how does he

or she go about solving it?
4. How does the writer, having invented concepts and percep-

tions, defined a problem, and formulated a plan, find language in
which to embody these decisions?

5. What is the role of feelings, intuitions, cognitively indescriba-
ble impulses and acts, in the arrangement of language?

This rather comprehensive list suggests quite convincingly that
we do not really know much about the particula7s of the writing-
thinking connection. We are left only with a somewhat platitudinous
generalization: good writing requires good thinking.

The Educational Implications of the Relationship

So thinking zknd writing are closely interrelated, in ways we do
not fully understand. What are the educational implications of such a
close linkage? The answer perhaps can best be understood by exam-
ining the issue again from two perspectives: How can writing be used
to facilitate thinking? How can our knowledge of thinking be used to
Improve writing?
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How Can Writing Be Used to Facilitate Thinking?

If writing indeed has a special role to play in the development of
thinking, then it would follow that writing should be emphasized in
:srograms that teach thinking. However, before examining this issue
in some detail, it might be useful to raise a caution about the over-
emphasis of writing as an aspect of thinking.

There are admittedly some dangers in giving writing too central
a role in teaching thinking and in urging teachers to emphasize writ-
ing in all school subjects, as some have recently dont. All students
should learn to use both verbal and nonverbal methods for perceiving
a problem, representing knowledge, and reporting a solution; over-
emphasizing writing might impede the development of nonverbal abil-
ities. Some thinking skills do not seem to be primarily verbal in na-
ture. For example, the process of choosing a strategy for solving a
problem, identified by Sternberg (1983) as one of the essential "exec-
utive processes," would riot seem to require or be especially facilitated
by writing. And students who do not have strong verbal abilities
should not be penalized by being required to use only verbal processes
in solving problems or learning academic content. Students need va-
riety in their educational programs: emphasizing writing in every
course runs the risk of making the industrial arts shop another version
of English class.

With those cautions in mind, however, it does make sense to give
writing appropriate attention in the development of thinking skills.
Let us first examine to what extent currently available programs em-
phasize thinking, and then consider what local districts might do on
their own.

In reviewing currently available programs, it becomes evident
that there is relatively little attention to writing as an aspect of think-
ing In his recent review of critical thinking programs, Nickerson
(1984) notes that "the idea that thinking .:an be improved through
instruction in writing has been promoted 'lore in books than in pro-
grams" (p. 18)and then lists only a few w.-iting and language arts
texts. He does note, however, that programs like LOGO, which teach
students how to write computer programs, sh, Ild be considered a
special type of writing program that teaches thinking.

My own review tends to bear out Nickerson's impression. Of all
the programs I have examined, only Lipman's Philosophy for Children
seems to give explicit attention to writing; one of his --!condary cur-
riculum units, Suki, deals with the obstacles young people have in
writing poetry and fiction, and its main character, Suki, is a youngster
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who finds meaning by writing poetry. In Lipman's view, however, writ-
ing seems to be of secondary importance to talking. In his discussion
of the theoretical foundations for his Philosophy for Children program,
Lipman (1984) emphasizes talking, not writing: "For educational pur-
poses, the behavioral matrix of thinking is Talking, and the matrix of
organized thinking, i.e., reasoning, is organized talking" (p. 7).

However, in other widely used approaches, writing receives at best
minimal attention. In Parnes' Creative Problem Solving (Parnes,
Miller, and Biondi, 1977), in Whimbey and Lochhead's (1981) cognitive
process instruction, and in Wales and Stager's (1977) "guided design,"
writing is presented only as one of many culminating activities, not
as a process central to problem solving.

But the depreciation of writing as an aspect of thinking is most
marked in de Bono's CoRT Thinking program. In his CoRT Teachers
Notes, de Bono offers this advie in describing the standard lesson
format:

The output from the groups is almost always verbal. If the teacher feels that
the groups are not happy with verbal output because their ideas are not
getting through an output in written note form can be used in addition. Where
the teacher feels that a particular group is being lazy and not bothering to
tackle the items a note form output can be demanded from the group (1973,
p. 30).

Although an "English essay" is recommended as an optional "project
activity," de Bono for the most p. -t emphasizes writing only as "out-
put in written note form," something that is demanded from lazy
groups. Or, as my 5th grade teacher often told me, "If you don't behave,
you'll have to write."

Thus it would seem that writing as :, means of facilitating think-
ing has been minimized by most of the leaders in the field of critical
thinking and creative problem solving. The issue, however, has re-
ceived much recent attention by leaders of the "writing across the
curriculum" movement, who argue that writing should play a key role
in facilitating learningand thus thinking in all the disciplines. Per-
haps the most cogent theoretical arguments have been advanced by
Yinger and Clark (1981), who offer seven reasons for the centrality of
writing in the learning process: writing is integrative, entailing the
active use of one's total intellectual equipment; writing requires sym-
bol manipulation, which in turn facilitates learning; writing serves
an epistemic function, modifying the human knowledge it records;
writing is a unique mode of learning, involving all the major types of
learning; writing provides both immediate and long-term self-pro-
vided feedback; writing is active and personal; and writing is a self-
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paced mode of learning.
The promise suggested in these theoretical arguments for writing

across the curriculum unfortunately has not been often realized in
practice. My review of the literature of that field suggests that most
''writing across the curriculum" projects give only scant attention to
the cognitive processes that should play a central role when writing
is used as a way of learning. Reports of such projects suggest that too
many are unduly concerned with teaching students how to write the
term paper and take notes from lectures.

There are, however, some important exceptions, noted here briefly
since they would seem to have direct implications for the teaching of
thinking. Weiss and his colleagues (1980) ask students to clarify, artic-
ulate, and confirm their own learning by stating in writing the con-
cepts they have learned. Suppose, for example, that students are dis-
ussing in political science class how lobbyists operate. The teacher

might say to the class, "Write in your notebooks a few sentences ex-
plaining how lobbyists actually function as an 'invisible legislature.
Note that this strategy is significantly different from the usual class-
room note-taking; the student is expected to synthesize and generalize,
not simply copy.

Fulwiler (1978) encourages teachers to have students in all sub-
jects keep journals or intellectual diaries in which they record their
questions about what has been taught, their feelings and values as
they reflect about concepts and issues, and their ideas for applying
what they have learned. Wotring (1980) reported mixed success with
using journals in high school chemistry: students seemed to need a
great deal of help in keeping and learning from their journals.

One of the most promising strategies is that advocated by Giroux
(1979). He encourages teachers to develop writing lessons that help
students understand and apply the inquiry skills important in their
discipline. One exercise he developed for a high school social studies
class, for example, helps students think and write about the historian's
"frame of reference," a key concept in historiography.

Note the irony implicit in the situation described above: pro-
grams designed to teach thinking slight the use of writing, programs
designed to use writing as a way of learning give scant attent ln to
thinking. How can a more appropriate balance be achieved? What can
local districts do to help teachers use writing to facilitate thinking
and learning? The answer, obviously, will depend upon the general
approach the school adopts in teaching critical thinking.

There will be some scholls that will adopt existing programs, like
the ones cited above. In such a case, we can show teachers how to
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strengthen the writing component, wherever that seems appropriate.
Thus, if we teach one of de Bono's strategies, taking another person's
point of view (what he calls OPV), we could wisely move writing to a
more central place, presenting the students with a task like this one:
Suppose that the school board it your district is considering reducing the
summer vacation by two weeks. Students, teachers, and citizens 'nave been
asked to write letters to the president of the board expressing their points of
view. Write three letters. One letter should be from you and express your point
of view. A second letter should be written as if a teacher has written it, ex-
pressing a teacher's point of view. And the third letter should be written as if
a member of the community has written it, expressing his or her point of view.

Some schools will choose to write their own curricular materials,
either :ot separate courses in thinking and problem solving or for
special units and lessons in existing courses. In such a case the cur-
riculum planners should be sure that writing is given appropriate but
not excessive attention. Suppose, for example, that one of the curric-
ulum units is designed to teach students how to represent information
about a problem, another of Sternberg's "executive processes." The
unit should provide opportunities for the student to understand, apply,
and evaluate several different methods of representing information:
oral language, written language, mathematical notation, figural or
graphic forms. We do not suggest that writing is the best method.
Neither do we simply cite it in passing as a supplenieriary project.
We help the student understand the special uses and limitations of
written language as one means of representing information.

My own preference is for a staff development "rogram that helps
teachers understand how to teach thinking and writing sk:lls in their
own disciplines. It is a classroom-centered approach that recognizes
that in an important sense the teacher is the curriculum. In working
with teachers at several levels in different disciplines, I have had some
success in teaching them to use a process that I call "modeling the
good student-thinker" (Glatthorn, 1984). Let me describe briefly each
step in the process and for each note an example.

1. Select a concept or skill that you ordinarily teach. Let's suppose
an English teacher of an advanced placement class decides to teach
this skill: evaluating a poem.

2. Identify the thought processes that play an important rot, as the
student tries to understand that concept or develop that skill. Identify
these processes first by analyzing your own thinking. How would you
evaluate a poem? Then reflect about the tii,;ught processes of your
students. At their stage of development, how do they think? Discuss
with other teachers your own and your students' thought processes.
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Through these steps, you are developing your own model of "the good
student- thinker."

By following thee guidelines, the English teach:. might develop
this model of the good student-thinker ,:valuating a poem:

Reads the poem and responds to it personally, without worrying
in' tia!iy about evaluation.

-Reads the poem a second time, being especially sensitive to in-
terpretive insights.

Identifies the type of poem; considers the criteria important in
evaluating poetry in general and poems of that particular genre.

Uses those criteria in re-reading the poem and making tentative
judgments about the quality of the poem.

Systematizes the judgments made and prepares to document
them.

3. By reviewing the model of the "good student-thinker," and by
reflecting about student learning styles, develop a tentative plan for a
lesson or unit that would teach those thought processes.

The English teacher might develop a one-week unit in poetry
evaluation that at first would provide students with guided experi-
ences in using that model and would then let students use the model
(or their own version of it) without teacher direction.

4. Based upon your knowledge of those students and those pro-
cesses, determine when and how writing could best be used. Build
appropriate writing activities into your lesson materials. The teacher
might decide at this juncture to have students do three types of writing
activities: they respond personally in their journals; they write their
own initial evaluations, without worrying unduly about criteria or
documentation; they write an evaluative essay that systematizes and
documents their reflective evaluations.

5. Try out your lesson materials, modify them as necessary, and
share them with your colleagues. The teacher tries out the materials,
finds that students need more help in referring to the poem to support
their evaluations, and modifies the materials accordingly.

Predictably, the results of teaching teachers the "good student-
thinker" model are somewhat uneven. Some of the materials seem
excellent: the materials focus on a concept or skill that the teachers
consider important, explicate the related thinking skills, provide ap-
propriate learning activities, and make effective use of writing. Othei s
are unimaginative refurbishings of standard lessons with a little
thinking and writing thrown in: "What would you have done if you
had been with Columbus? Brainstorm, and then write a diary entry."

Yet even when the products have been somewhat disappointing,
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the process seems to have been productive. By reflecting about their
own thinking processes and by modeling the good student-thinker,
teachers report that they have learned a great deal about teaching
critical thinking. The staff development program becomes for them a
distancing context, with its own cognitive demands.

So writing in special ways facilitates thinkingand warrants ap-
propriate attention in programs designed to teach thinking.

How Can Our Knowledge of Thinking Be Used to
Facilitate Writing?

We turn our attention now to the other perspective about the
educational implications, the rather complex matter of improving
writing by drawing on our knowledge of thinking. Perhaps the issue
can best be examined by posing and attempting to answer several
specific questions subsumed under the more general one.

1. To what extent should our knowledge of cognition influence our
approach to writing?

This, of course, is the fundamental question whose answer in-
forms all others. There are many in the field who would seem to min-
imize the contributions of cognitive psychology to the teaching of
writing. Clifford (1984) makes the following observation in assessing
the contribution of cognitive psychology to this field:

This is not to say that cognitive psychologists do not say things we should pay
attention to. They are not irrelevant. They know how to get things done. And
many of their findings corroborate the best of our intuitive feelings about
composing. But somehow, after all their models and sub-processes, we have
learned surprisingly little that we aid not already know. Composition theorists
are hoping to build a comprehensive framework that tries to relate reader,
writer, and text within the social, philosophical, and psychological matrix of
the classroom. For that effort, cognitive psychology appears ready to make
but a minor contribution (p. 18).

And many leaders in the field seem to advocate a method of teach-
ing writing that minimizes explicit attention to the thought processes.
Elbow (1975 and 1981) recommends an approach that might be cap-
sulized in this manner: create a supportive environment for writing;
encourage students to write freely about their beliefs and feelings;
have them read and respond to each other's writing; don't worry about
teaching writing or thinking skills.

On the other hand, there are those like Odell (1983) who believe
that student writers can profit from explicit attention to intellectual
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processes. By analyzing both professional and student writing from
the perspective of tagmemic theory, Odell was able to identify these
processes as playing an important role in effective professional weit-
ing: variation in focus, contrast, classification, change, reference to
sequence, and reference to physical context. And he provides some
useful illustrations of how students can be taught to use those same
processes in exploring and communicating ideas.

Rather than choosing between a free writing and a cognitively
oriented process, I have advocated developing a composition program
that gives appropriate attention to each (Glatthorn, 1981). Part of the
composition program would emphasize what I term an "organic"
wilting approach. The organic program is essentially !ikc the one
Elbow advocates: students are encouraged to write personally and
imaginatively in a supportive workshop environment; they are told to
write freely, without being concerned with forms and rules; they share
their writing with each other, with very little correction by the teacher.
In the organic program there is no explicit attention given to thinking
and writing skills. It is a student-centered approach that places pri-
mary value on authentic feeling and fluent writing.

And part of the writing program emphasizes a "mastery" ap-
proach. In the mastery approach the teacher presents the students
with a variety of communication problems, does a task analysis of the
thinking and writing skills involved in solving that problem, teaches
those skills, and assesses the final product to determine t.o what extent
those skills have been used effectively. The mastery approach empha-
sizes careful analysis, planned tei-,hing, and systematic assessment.
It places primary value un the effective solving of a problem in com-
munication.

The optimal balance between the organic and the mastery ap-
proach for a particular grade level and for different types of students
is a matter that is perhaps best determined by district curriculum
specialists and classroom teachers. However, pe. haps some general
guidelines can be offered here. The 1;terature on children's learning
and the recommendations of experts would suggest that the elemen-
tary program should emphasize an organic approach. As Vygotsky
(1978) notes, the young child should learn to write "as a natural mo-
ment in her d'velopment" (p. 118). In the middle school grades the
program might devote about equal attention to both an organic and
a mastery approach; the learner is now ready for the more formal and
more systematic thrast of the mastery program but frequent oppor-
tunities for the organic component should still be provided. At the
high school level there t probably more warrant fu-. emphasizing a
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mastery approach, stressing the types of writing expected in college
and on the job.

Similar variations could be justified for students with different
levels of motivation and verbal ability. The testimony of experienced
teachers suggests that the organic approach seems more intrinsically
interesting to students who are reluctant to write and deficient in
writing skills; such students seem to respond more positively to an
approach that emphasizes personal writing and peer responding.
However, I do not know of any persuasive body of empirical evidence
to support this or any other answer to the issue of curricular balance.

2. To what extent should our knowledge of cognitive develornent
affect the organization of the writing curriculum?

Many experts have answered this question by arguing for a close
linkage between the two. Some have taken what might be termed a
strict Piagetian stance. FL example, Amiran and Mann (1982) assert
quite strongly that the structure and sequence of writing assignments
should be designed in view of the students' cognitive development:
"Paragraph writing which calls for the child to assess the audience's
viewpoint cannot be demanded of children who have not yet tran-
scended their original egocentrism" (p. 50). And Odell (1973), among
others, has developed a writing curriculum and a sequence of assign-
ments that reflect a Piagetian perspective.

Others have recommended a more flexible approach, usually
Vygotsky's (1979) theory of proximal development. The zone of

prt.ximal development, in Vygotsky's formulation, is "the distance
between the actual developmental level as determined by independent
problem solving and the level of potential development as determined
through problem solving under adult guidance or in collaboration
with more capable peers" (p. 86). Vygotsky argued that learning at its
best creates the zone of proximal development, awakening more ad-
vanced developmental processes that operate only when the child in-
teracts with adults and peers in z. stimulating environment. From this
viewpoint a good writing assignment would challenge youngsters to
think and write in the zone of proximal development.

This more flexible approach seems to be a wiser stance for curric-
ulum planners and teachers to take. The problems inherent in a rigid
application of simplistic notions about cognitive development can per-
haps hest be illustrated by examining the issue of how to sequence
the tyi. s of writing. Those who seem to have a superficial understand-
icz., of cognitive development advance an argument that might be
paraphrased in this manner:
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Children at the stage of concrete operations ( roughly ages 2-11) are ego:entric;
they canno decenter or take the roles of others. Since argumentation and
persuasion require detente} ng and role-taking, those types of writing should
not Fe introc:uced until the child has reached dr stage of formal operations
(roughly ages 11-15). Emphasize argumentation in high school, when the stu-
dent has mastered role-taking.

The empirical evidence would not support such a doctrinaire po-
sition. To begin with, many highly respected cognitive psychologists
are questioning the da:,ic assumptions of stage theory. After reviewing
recent evidence, Gelman and Baillargeor (1983) conclude that "there
is vcfy little evidence to support ti. idea of major stages in cognitive
development of the type described by Piaget" (p. 214), noting that even
the "pre-operational child" has much more competence than ordinal
ily expected. Several reseal-', studies indicate that younger child[,
can produce a simple form of persuasive discourseand their persu-
asive writing is more synte '`'call' complex than their narratives.
(See, for example, Perron, 1977.) And Scardamalia, Bereiter, and
McDonald (1977) found that problems with role- taking persisted until
grade 11 at leastand significantly affected the quality of writing.

Thus, the evidence would question the wisdom of postponing all
persuasive writing until secondary school and then ex: acting the ad-
olescen to have mastered the complex intellectual skills required. It
would seem wiser to provide the developing leorner with a variety of
writing experiences at all levels, hold rea :onable expectations for per-
formance, and rem; in sensitive to individual differences.

3. What kind of clan .00m environment will be most conducive to
the development of writing and thinking skills?

The research on teacher effectiveness provides a general picture
of the type of classroom environment that for most students will result
in higher achievement on the standard academic measures: the
teacher plays a cerii. a! r ole in setting and enforcing limits for behav-
ior; the teqcher sets reasonably high expectations for the students; the
teacher provides a dear organizing structure for verbal learning, iden-
tifying objectives, explicating concepts, and modeling skills; the
teacher provides opportunities for guided and in-lependent practice;
the teacher monitors behavior and keeps students on task; the teacher
assesses learning alit. provides appropriate feedback. (See, for exam-
ple, my 1984 review al- 3 critique of this research.)

While this task-uriented and highly structured environment
seems apprr adriate for acquisition of the basic skills whose mastery is
usually equated with "achievement," there a body of theory and

1111111111111111111111,11111111111r1-



ESSAYS ON THE INTELLECT

research that would question it as the best envircnment for learning
to write and think It might be useful, therefore, to call special atten-
tion here to the ways in which the writing classroom, one where think-
ing is encouraged, would be significantly different from this standard
prescription.

First, there would probably be more social interaction and peer
coopera' Bruffee (1984) points out quite cogently that writing,
thou,h wren performed in isolation, is essentially a social and collab-
orative act. :Jest nurtured in an environment in which dialogue is
encoura,,ed and cooperation is rewai ded: "In order to learn to write,
we must learn to become our own representatives of an assenting
community of peers with whom v.:. speak and to whom we listen in
our heLds" (p. 168). He reports continued success in using peer groups
to fac litate the thinking and writing processes, and several studies
support the coclusion that peer interaction is especially useful dur-
ing the pre-writing and revising stages. (See Amiran and Mann's 1982
review.)

Next, the teacher would place more emphasis on the solving of
thinning and communicating problems, and less on the explication of
content. Most experts would agree with Kroll's (1979) argument for
the need for a problem-solving environment. Since intellectual growth
takes place best of all when a person interacts with the environment,
one of the teacher's essential functions is to structure communication
contexts that provide the student with a real problem to solve, a gen-
uine purpo it . :rig, and an audience other than the teacher.

Third, the learning activities would probably be more diversified
and intellectually engaging. Typically, in the teacher-centered class-
room where direct instruction is emphasized, the student plays a role
that critics usually characterize as "passive"listening, reading, an-
swering teacher questions, writing answers to practice exercises. In
the best thinking-writing environment, if we ar° to believe the reports
of successful teachers, the student plays a quite different role as a
learnerfantasizing, meditating, talkir..z asking questions, observ-
ing, ac ing parts, and creating novel solutions. While all of us are not
happy with the tendency to characterize such methods as being de-
signed for the "right brain," most would agree on the need for more
emphasis on i ituition and imagination.

Finally, ti.ere would be a different attitude toward error. In the
conventional classroom, error is usually perceived as inherently bad
and something to extirpated. As Kroll and Shaefer (1977) note,
current theory and research on cognition and language suggest a quite
different view: errors are natural; tht.y arise from the learner's active
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strategies to master language; they a ?. the result of a misguided but
rule-based system; they are important to the teacher and the student,
si-ce they provide data useful in the formulation of more appropriate
rules. Such a view informed the seminal work of Mina Shaughnessy
(1977), whose work with "basic writers" provided both an intellectual
grounding and a professional impetus for the current work in error
analysis.

4 What types of teaching/learning activities should be used to
facilitate the pre-writing stage?

The term pre-writing seems to be an unfortunate one, since its
etymology suggests activities that take place before the drafting stage;
for most effective writers, those activities usually subsumed under the
turn (such as generating ideas, retrievinu information, and making
plans) actually continue throughout th_ iting process, not just at
the begin sing. However, the term is so widely used and accepted in
the profession that it makes sense to use it as a general label for the
following thinking/writing operations:

Finding a reason to write.
Finding something to saychoosing a focus.
Generating ideas.
Retrieving the information needed from the environment,

from long-term memory, from computers and books.
Reflecting about the intended audiencetheir prior knowledge

and their expectations.
Making tentative decisions about selection, order, and empha-

sis.
Reflecting about tone, rehearsing the yoke.
Analyzing the special nature of the chosen medium and its

effects on the message.
Those operations overlap, of course, and do not occur in linear

fashion, despite the fact that many composition textbooks still pretend
that they do. They are, however, vitally important: the research is
conclusive that giving attention to these operations will improve writ-
ing. (See Humes' 1983 review for a useful summary.)

What kind of attention seems to be most productive? A shift in
the nature of the answers to this question is discerniEle. For several
years most teachers of writing seemed greatly influenced by the early
work of D. Gordon Rohman (1965). r.ohman's investigations persuaded
him that pre-% riting techniques should be primarily concerned with
stimulating the creative process; he recommended that student writ-
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ers should keep journals, practice meditation, and use analogies.
Other teachers, like Pete( Elbow (1975), believed that creative thinking
and writing could be facilitated by "free writing"writing discur
sively about one's feelings and ideas, without concern for form.

During the 1970s there seemed to be greater interest in teaching
students to use heuristics, strategies for generating ideas. Corbett
(1971) updated the "invention" strategies of classical rhetoric; Yo. 3,
Becker, and Pike (1970) drew front Pike's work in tagmemic theory;
Irmscher's (1972) text leaned heavily on Kenneth Burke's "pentad." It
might be noted here that the extensive use of the computer in the
classroom seems to have revived interest in heuristics: several soft-
ware programs attempt to facilitate the pre-writing process through
interactive heuristics.

At the present time there seems to be greater interest in both
experiential and cognitive approaches to pre-writing. The experiential
approaches are based on the assumption that writing at its best de-
rives from real experience and attempts to solve ,actual problems; thus,
the function of pre-writing, from this perspective. is to provide an
experiential stimulus and context for communication. Hillocks (1979),
for example, found that structuring observational activities resulted
it otter writing.

The cognitive approaches give more explicit attention to the men-
tal operations important in planning and writing. Flower's (1981) text,
which draws from her research into the composing process, teaches
students how to construe writing as a problem-solving activity; it
places much emphasis on the cc, nitive processes important in devel-
oping and cat tying out plans. Others recommend the use of what
might be termed "thinking activities"classroom 1,:ssons designed
to foster the development of cognitive processes. Johannessen, Kahn,
and Walter (1982) recommend teaching these thinking skills curing
the pre-writing stage. identifying and defining a problem, gathering
data, classifyi :ig, differentiating, relating examples to given criteria,
formulating clear criteria, generating examples from experience or
inventing hypothetical cases, analyzing borderline cases, clarifying
limits of a term. Their pilot study suggested that teaching those skills
was more effective than ising models and warm-up activities. Al-
though such concern for thinking skills seems appropriate, de Beau-
grande's (1984) caution should be noted here: too much stress upon
logic can inhibit the creative learning processes.

Rather than arguing for one particular approach over another, it
perhaps makes tore sense to u.rderstand how these different strate-
gies complement each other. As indicated in Figure 4.1, they might
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Figure 41 A Synthesis of Pre-Wilting Strategies

Purpose Strategies

1. To become oi....n to one's intuitions, insigf.'_:, Meditation
and experiences. Fantasy

Journal-keeping
Free writing

2 To generate ideas. Heuristics
Observing

3. To deve'ip cognitive operations necessary for 'Thinking" activities
ordering and communicating experience.

4 To develop and implement plans for writing Making sketches
Mapping

best be characterized in terms of their communication purpose. And
the choice of a particular strategy would be determined by analyzing
the purpose considered most important for a given group of students
confronting a ?articular type of communication problem.

Consider some examples that illustrate this point. One teacher
has a group of reluctant teenage students who are expected to write
about a personal experience. The teacher uses a guided fantasy as the
key pre-writing activity. Another teacher is working with a group of
managers who are trying to learn how to write an effective memo;
that teacher uses one of Flower's problem-solving and planning strat-
egies in th.:: pre-writing period. A third teacher wants college-bound
seniors to !earn how to write an evaluative essay; she emphasize-, 'he
cognitive processes of classifying, setting criteria, and judging.

All are using quite different pre-writing strategiesbut each ap-
proach would seem to be effective for that group of students and that
task.

5. How can our knowledge of cognitive processes be used to
facilitate and support the drafting stage?

Drafting is the term usually given to the physical act of writing,
of transcribing and translating ideas into written text. From the per-
spective of this chapter, its chief characteristic is that it is marked by
what some have called cognitive overload. At any particular moment
the writer is dealing with these demands: moving the piece of writing
'head by focusing on an idea; retrieving information from long-term
memory; choosing the words that will best convey the message; mak-
ing tentative choices of syntactic and sentenc forms; remembering
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the written form of the word; engaging in the motor behaviors of
writing; using the conventional devices for st.,menting prose; moni-
toring what has been written. is others have noted, anyone who re-
flects objectively about the complexity of writing is am -ed that it
ever gets done at all.

The conventional advice for dealing with the cognitive overload
of the drafting period is, "Forget about matters of word choice and
formjust get your ideas down on paper." Obviously there is some
merit in this suggestion for students who can free themselves from
worrying about spelling and punctuation until they have finished the
first draft. Howver, as Scardamalia (1981) notes, many of the students
who have the most difficulty with spelling and punctuation are just
the ones who can't stop fretting about those matters. They may need
some specific help from the teacher in reducing the overload.

How can the overload be reduced? Robert ue Beaugrande (1984)
offers a comprehensive list of strategies t1^! derive from his own the-
ory of text production. Let me list some of them here, paraphrasing
liberally in order to avoid using some of his ot. n special terminology:

Reschedule time in older to slow down the process.
Relax your demands on yourselfbe satisfied with some inept

phrasing until there is more time to polish.
Reduce syntactic complexity by using simpler clauses and sen-

tences.
Deal first with general issues and then return to add details.
Increase and tolerate redundancy by using more expressions to

convey the same idea (as we do in conversation).
Increase concentration by consciously focusing attention.
Repeat p -t of the task, using prior results as guidelines.
Stretch out some of the operations, so that instead of trying to

handle them all at once, they are dealt with successively.
Here again the pedagogical answer would seem to be one of en-

lightened flexibility. Teachers should be encouraged to become their
own researchers, observing and analyzing how their students learn in
general and how they deal with the writing process in particular.
Some student writers will be helped with reassurance: "Spelling
doesn't count; make up your own spelling." Some will be helped by
being taught some useful formulas: "Use this strategy for organizing
a memo." Many will profit from on-the-spot peer assistance: "If you
:Iced to spell a word, ask our Class Spellers."

Finally, it should be noted here that the drafting stage is greatly
facilitated, for many student writers, thrc.-..gh the use of word proces-
sot s. (See, for example, Collins 1983.)

:tmIIIIIIIIIrIIIIIIIIII
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6. How can our knowledge of thinking and writing be used in
facilitating the revision process?

Revision is a complex process. It involves two related operations
evaluating what one has written and modifying the text as a result of
those evaluations. It occurs at several levelsthe writer revises a
word, a phrase, a sentence, a paragraph, and the order and content of
the who'..e text. And it occurs within drafts and between drafts.

How do writers handle these processes? The research provides
some tentative answers, although it would be unwise to generalize too
much here. (The collection of papers edited oy Sudol, 1982, is perhaps
the best current source for a synthesis of that research.) In general,
skilled writers revise as they write, focusing their atten:icr.i on the
larger elements of order, content, and structure. Or, as Witt; and Faig-
ley (1981) note, they produce more effective revisions because they are
concerned with the "macrostructure" of the piece of writing.

Unskilled writers tend to be of two sorts. Some might be termed
"obsessive correctors." They fuss inordinately with spelling and punc-
tuation, worrying unduly that they have repeated a word or forgotten
a comma. Others might be called "compulsive finishers." They rush
through the writing assignment, oblivious to mistakes, and impa-
tiently ask, "Do I have to write it over in ink?" The unski'led writer's
insensitivity to error -nay be related to the genesis of such error. Daiute
(1982) hypot: ,.es that sentence errors result in this fashion; the
writer completes a "perceptual clause" noun/verb pair), erases it
from short-term memory, stores it in long-term memory, remembers
the meaning but not the exact words, and then writes the next piece
in a way that does not link syntactically with the first. Daiute notes
that most usage and sentence errors occur when the writer is more
than seven words into the sentence, and relates this finding to the fact
that only seven units can be held in short-term memory.

A review of the theory and research on revision would suggest
that the following instructional strategies would be useful in teaching
both skilled and unskilled writers:

1. Create a writing environment in which revision is expected and
valued.

2. Teach student writ rs how to revise within drafts, focusing on
the macrostructure of wha they have written.

3. Set up peer response groups. Help students understand the
difference between responding as an appreciative audience and cot-
recting as an editor. Teach them how to give and profit from both
responses.
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4. Do n9t grade initial drafts; instead give students constructive
feedback between drafts.

5. Do not require every paper to be revised. In some cases the
writer is w'rking at the performance ceiling, and the paper should be
accepted in its imperfect state; in some cases the writing should be
considered a work in progress, put aside for later rethinking; and in
some cases the results are so unsatisfactory that the writer should
discard what has been written and start all over again.

Again, word processors are playing an important role here. They
simplify self-editing, and many include text-editor programs that
make the task even easier.

In summary, then, the profession stands at an interesting junc-
ture. The current interest in the teaching of think.4 can build upon
and extend what is already known about the teaching of writing. It
seems reasonable to hope that the coalescence of inte:ests will result
in students who ca: think more rationally and write more effectively.
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5. Instrumental
Enrichment: A

Strategy for
Cognitive and

Academic
Improvement

Frances R. Link

WHAT LIES BEHIND A STUDENT'S FAILURE TO THINK? ALL TOO OFTEN WE
attribute an inability to_perform a given operation to a lack of knowl-
edge of the principles involved, or worse, to a low intelligence that
precludes the student's understanding of those principles. What is
overlooked is that the specific deficiency may reside not in the opera-
tional level or specific content of the child's thought processes but in
the underlying functions upon which successful thinking depends.

This distinction is crucial to any valuable understanding of a
student's corrective needs, which should take into account not only
what they cannot do but why they cannot do it. Consider for a moment
a problem requiring the mental classification of objects or events. Its
solution necessarily involves subordinate mental functions such as
systematic and precise data gathering, the ability to deal with two or



ESSAYS ON THE INTELLECT

mole. sources of information simultaneously, and the comparison of
objects or events to be clas-ified. A student incapable of performing
and applying these prerequisite operations can hardly be expected to
perform the overall task. Clearly, if teachers fail to identify the specific
source of the child's cognitive weakness, corrective actions in this area
will suffer.

Improving the overall cognitive performance of the low-achieving
adolescent demands a broad-scale strategy of intervention whose focus
is not any specific skills or subject but, is rather, the process of learning
itself. Instrumental Enrichment is such a program: a direct and fo-
cused attack on mental processes that, through their absence, their
fragility, or their i.iefficiency, are to blame for poor intellectual or
academic performance.

The core of the Instrumental Enrichment Programdeveloped by
Reuven Feuerstein, an Israeli clinical psychologistis a three-year
series of problem-solving tasks and exercises that are grouped in 14
areas of specific cognitive development. They are called instrumens
rather t lessons because in and of themselves they are virtually
free of specific subject matter. Their purpose is to serve as the means
or vehicle for cognition-oriented interactions between teacher and stu-
dents. Each instrument's true goal is not the learner's acquisition of
information but the development, refinement, and crystallization of
functions that are prerequisite to effective thinking (see Figir e 5.1).
In terms of behavior, Instrumental Enrichment's ult.inate aims is to
transform retarded performers by altering their characteristically
passive and dependent co{ nitive style so that they become more ac-
tive, self-motivated, independent thinkers.

Where are six major goals of Instrumental Enrichment:
1. To correct weaknesses and deficiencies in cognitive functions.
2. To help students learn and apply the basic concepts, labels,

vocabulary, and operations essential to effective thought.
3. To produce sound and spontaneous thinking habits leading to

greater curiosity, self-confidence, and motivation.
4. To produce in students increasingly reflective and insightful

thought processes.
5. To motivate students toward task-oriented abstract goals

rather than toward objectives of impulsive self-gratification.
6 To transform poor learners from passive recipients and repro-

ducers of information into active generators of new information.
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Figure 5.1. Instrumental Eirichment Cognitive Functions

I Gathering all the information we need (mpi.t)

1 Using our senses (listening, seeing, smelling, tasting, touching, feeling) to gather
clear and complete information (dear perception)

2 Using a system or plan so that we do not skip or miss something important or
repeat ourselves (systematic exploration).

3 Giving the thing we gather through our senses and our experience a name so that
we can remember it more clearly and talk about it (labeling)

4 Describing things and events in terms of where and when they occur (temporal
and spatial referents).

5 Deciding on the characteristics of a thing or event that always stays the s,me, even
when changes take place (conservation, constancy, and object permanerze)

6 Organizing the information we gather by considering more than one thing at a time
(using two sources of information).

7 Being precise and accurate when it matters (need for precision).

II Using the information we have gathered (elaboration)

1 Defining what the problem is, what we are being asked to do, and what we must
:igure out (analyzing disequilibrium)

! Using only that part of the information we have gathered that is relevant, that is,
that applies to the problem and ignoring the rest (relevance).

3 Having a good picture in our mind of what we are looking for or what we must do
(intenorization)

4 Making a plan that will include the steps we need to take to reach our goal (planning
behavior)

5 Remembering and keeping in mind the various pieces of information we need
(broadening our mental field)

6 Looking for the relationship by filch separate objects, events, and experiences can
be tied together (projecting relationships)

7 Comparing objects and experiences to others to see %vhat is similar and what is
different (comparative behavior).

8 Finding the class or set to which the new object or experience belongs (categori-
zation)

9 Thinking aboa, lifferent possibilities and figuring out what would happen if we
were to choose one or another (hypothetical thinking)

10 Using logic to prov° things and to defend our opinion (locigal evidence).

III Expressing the solution to a problem (output)

1 Being clear and precise in our language to be sure that there is no question as to
what the answer is Putting ourselves into the "shoes" of the listener to be sure that
our answers will be understood (overcoming egocentric communication).

2 Thinking things through before we answer instead of immediately trying to answer
and making a mistake, and then trying again (overcoming trial-and-error).

3. Counting to ten (at least) so that we do not say or do something we will be sorry
for later (restraining impulsive behavior).

4 Not fretting or panicking if for some reason we cannot answer a question even
though we "know" the answer. Leaving the question for a little while and then,
wden we return to it, using a strategy to help us find the answer (overcoming
blocking)

Bt-----------------'.
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Why do Students Fail?

Numerous causes have been suggested to explain poor cognitive
performance, ranging from heredity to environment. At one extreme,
Jensen (1969, 1973) held that mental ability is largely determined by
genetics and thus is inaccessible to substantial modification. He pro-
posed a dichotomous model of intelligence in which humanity is di-
vided according to genetic endowment: people whose capacities are
limited to simple mental acts of an associative and reproductive na-
ture and people able to use complex transformational, operational,
and abstract processes. Jensen suggests we ac,-ept the limits imposed
by heredity and adjust educational goals downward for those with low
intelligence. This is the position of defeat.

At the opposite extreme, we encounter the notion or fantasy that
the retarded performer's failure can be traced to unreasonable de-
mands imposed by an insensitive and alien school system. This theory,
the "cultural difference" position, implies that merely altering the
student's learning environment will produce the desired changes and
will eliminate poor performance. This gross oversimplification fails to
recognize that deficient cognitive functioning is neither culture bound
nor limited to the classroom, occurring as it does in many different
situations. A student may master education's "three Rs" yet still be
incapable of adapting to new information, demands, and responsibil-
ities both in school and later in life, for lack of the fourth R: Reasoning.

Between these opposite points of view lie a host of intermediate
theories, all of which share the belief, either implicit or explicit, that
the persistence of poor cognitive performance beyond childhood is a
condition beyond remedy. All are, fundamentally, at variance with the
goals and strategies of Feuerstein's Instrumental Enrichment (Feuer -
stein. 1980).

Retarded Performance: A Temporary State

In contrast, Instrumental Enrichment is firmly rooted in the con-
cept of cognitive modifiability as the working channel for improving
the unuerlying processes of thought The program's essential aim is
not merely remediation of specific behaviors but basic ..tructural
changes that alter the individual's whole course of cognitive develop-
ment.

One common misconception to be overcome is that retarded per-
formance is an irreversible stale. The term retardation has, unfortu-
nately, come to imply that an individual's capacity for development is



INSMUMENTAL ENRICHMEN1

'fixed. Yet evidence is mounting that, except for the most severe cases
of organic impairment, the human mind is open tc modification at all
ages and stages of development. The term retarded performance, there-
fore, is meant to stress that what is retarded is no more than the
Individual's manifest cognitive ability at the time. It is not a label for
am, supposedly stable and immutable characteristic of tl-e individu-
al's ultimate potential.

Although it is a pervasive state, retarded performance is neither
permanent nor irreversible Retarded performers do not make connec-
dons based on former experiences in learning. They do not sponta-
neously build relationships. They view the world and learning in an
episodic manner. They do not seem to learn from direct exposure to
experience. By changing the cognitive structure rather than selected
dimensions of behavior, we can achieve a permanent, stable state of
capacity for improvement.

Cognitive Modifiability: To Adapt, To Survive

To undeitand what is meant by cognitive modifiability and by
It is such a valuable human attribute, one must appreciate the differ-
ence between structural changes in cognitive development and other
kinds of developmental processes. In the normal course of events, a
child undergoes a series ol. change;. These may be of a maturational
nature, such as the transition from crawling to walking, or they may
result from exposure to specific sets of circumstances, such as learning
a particular arithmetic operation or a foreign language.

Unlike development spurred by random experiences, structural
changes reflect a person's entire manner of dealing with and respond-
ing to information and stimulation. Modifying this cognitive structure
demands a particular kind of mediation or intervention by the parent
or teacher, which renders individuals receptive and sensitive to
sources of information and stimulation from which they would other-
wise be incapable of benefiting.

Cognitive modification promotes continuous growth by opening
the channels for adapting to the demands of life and of the environ-
ment. The survival of any organism depends on its ability to respond,
not to a stable environment but to situations and circumstances con-
tinually in flux. Ultimately, the Instrumental Enrichment curriculum
attempts to provide learners with the means for their survival in
school and throughout life.

4W
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The Mind as a Container: Open or Closed

Instrumental Enrichment's active modification approach con-
trasts sharply with the passive acceptance approach, which attempts
to adjust external conditions to suit the limited abilities currently
manifested by retarded performers. A case in point is special educa-
tion. Not only the modes of training but also its goals are based on so-
called "realistic limits" indicated by current levels of functioning.
Special education deems the child's cognitive structure an immutable
entity and keeps attempts to elicit change within this presumed ca-
pacity. This approach sees the mind as a rigid conta'ner with prede-
termined limits to what it may contain. It does not view the mind as
the dynamic, flexible system with a capacity and structure that can
change through adolescence and beyond, as learners' latent functions
interact with new stimulation.

At the heart of the matter lies the issue of whether the mind is an
open or closed system. When intelligence is conceptualized in quan-
titative terms as a fixed product of ability that is constant through
life, passive acceptance of the present condition is the outcome. At-
tempts to modify an individual's course of development come to be
regarded as futile, even unfair, because they demand the "impossible."

The common response is to confirm the observed low level of
performance using tests specifically designed to measure such per-
formance. Students' low achievement in school is confirmed by poor
performance o'i tests. After testing, students are classified, labeled,
and left at their current stage of functioning. This exercise in the self-
fulfilling prophecy, needless to say, holds devastating implications for
the ultimate destiny of students.

The Instruments: What They Do

The instruments provide sufficient material for one-period lessons
given two to five days a week. Although a three-year sequence is rec-
ommended, the program may be implemented in two years, depending
on the class curriculum and students' needs. Instrumental Enrich-
ment is not intended to replace traditional content areas but is in-
tended as a supplement to help students get the most out of all oppor-
tunities to learn and grow. It is a form of general intervention enabling
the teacher and students to make bridges to both specific and general
subject areas. The Instruments are tools for learning to learn. The goal
is the development of higher mental processes, not minimum compe-
tencies.
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First Year Curriculum

Organization of Dots. The aim of this initial instrument is to pro-
duce in the student the spontaneous ability to discern relations among
data that may not be clearly organized. Students hnd the relations
shapes, figures, and other attributesamong - F ki of dots, much the
way one picks out constellations in the night Sh is way students
begin developing strategies for linking perceivea .its into a system
vielding comprehensible information that can be a basis for under-
standing and logical response. Perceptual problems, spatial, planning,
and organizational abilities are mediated by use of this instrument.

Orientation in Space I. This instrument promotes the creation of
specific strategies for differentiating frames of reference in space, par-
ticularly with regard to the student's personal frame of reference. Left,
right, front, and back are the major concepts developed. This instru-
ment also helps illuminate the important differences between systems
based on relative measures or quantities as opposed to those dealing
in absolutes, and demonstrates how strategies for dealing with each
must adjust accordingly. The development of "point of view" in per-
sonal, political, literary, and social relationships is the focus of bridg-
ing activities.

Comparisons. The spontaneous and efficient comparison of behav-
iors, ideas, and events is an ability crucial to continuous cognitive
development. This instrument, therefore, fosters precise perception,
the ability to discriminate by attribute (equal/unequal, similar/dis-
similar), and the judgment necessary to identify and evaluate similar-
ities and differences.

Analytic Perception. This instrument addresses the ability to ana-
lyze component parts in order to find how they relate to each other as
well as how they contribute to the overall character of the whole they
compose. Students learn to recognize how systematic. analytical pro-
cesses may be applied in a variety of ways to physical structure, to
the different parts of an activity or operation, to the reasons through
which an act is explained, and to the creation of logical propositions.

Second Year Curriculum

Categorization, in this instrument, students learn not simply how
to sort objects or events, but the underlying principles and strategies
for creating conceptual sets and categories, a vital prerequisite for
higher mental processing. By finding the common attributes that go
into the formation of categories, students develop the abilities to per-
ceive, label, and compare, as well as to differentiate between relevant
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and irrelevant information.
Instructions. Instructions emphasize the use of language as a sys-

tem for both encoding and decoding operational processes ol levels of
varying complexity. By requiring students to read and carry out di-
rections precisely, it promotes systematic, ordered thought and re-
sponse. Exercises also focus on critiquing instruction, rewriting in-
structions to supply missing relevant data, and creating instructions
for others to follow.

Temporal Relations. This instrument addresses chronological time,
biological time, and other temporal relations. Students learn to isolate
the factors involved in evaluating or predicting outcomestime, dis-
tance. velocityand to find the interrelation among those factors.
Problems force students to seek all relevant information, such as start-
ing points, routes, distances, and terrain, before attempting to com-
pare and summarize, thus restraining impulsiveness and stressing the
need for planning.

Numerical Progressions. This instrument promotes the ability to
perceive and understand principles and formulas manifested in nu-
merical patterns. By searching for the principles involved in ascending
and descending numerical progressions, students learn to establish
relations among events and to discover the rhythms by which relations
repeat themselves.

Family Relationships. Although the title of this instrument sug-
gests the study of relationships among kin. its larger goal is the pro-
motion of a clearer understanding of how individual roles in hierar-
chical organizations define the network of relationships that are
encountered in daily life and work. In short, Family Relations helps
bring into focus the complexity of relationships within the human
family and in all hierarchical structures.

Illustrations. This is a collection of situational cartoons that pre-
sent, in graphic form, problems students must perceive, recognize,
and interpret. Its aim is to encourage a spontaneous awareness that a
problem exists, an analysis of why it exists, and a projection of cause-
and-effect relations. Unlike other instruments, Illustrations need not
be taught sequentially but can be interspersed among other instru-
ments as needed to assess mastery or correct specific operations.

Third Year Curriculum

Transitive Relations and Syllogisms. These two instruments, usu-
ally taught together, foster the higher level abstract and inferential
thought for which the student has been prepared by mastery of earlier
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instruments. Transitive Relations deals with drawing inferences from
relations that can be described in terms of "greater than," "equal to,"
or "less than." In effect, the student learns the rules governing tran-
sitive thinking and learns to connect separately presented statements
by means of a common reference point. Syllogisms deals with formai
propositional logic and aims at promoting inferential thinking based
on local evidence. Students learn the law- governing sets and their
members as well as how to construct new sets by such operations as
logical multiplication. In addition to learning formal syllogistic
thought, students learn to critique analytic premises and propositions.

Representational Stencil Design. One of the most advanced instru-
ments in the program, Representational Stencil Design calls into play
a broad range of higher level thought processes addressed in previous
instruments. Completing its tasks requires an intricate series of steps:
analyzing a complex figure, identifying its components, and recreating
the whole mentally in color, shape, size, and orientation

Orientation in Space III . This final instrument deals with spatial
relations according to standard conventions: north, east, south, and
west. It complements the earlier instrument in spatial orientation by
extending students' understanding of relative positions from a per-
sonal orientation to the stable external system represented by the
points of the compass. Personal and externa! orientations are inte-
grated in a way that permits students to use both simultaneously.

The Means: Mediated Learning Experience

The development of higher mental processes cannot be under-
stood without the powerful adjunct concept of mediated learning ex-
perience. This refers to a particular kind of experience, which, for all
is technical-sounding name, is a familiar and integral part of growing
up for most of us.

In its earlier manifestations, mediated learning experience is the
way parents and later teachers instruct children and transmit cultural
elements. Guided by intentions, culture, and emotional investment,
"mediating" agents select and organize children's world of stimuli
toward a particular goal of behavior and attitude. As a result of such
mediation, children acquire the learning sets and operating structures
for mentally organizing, processing, and acting on information gath-
ered from internal and external sources.

Mediated learning experience may be viewed as the means by
which nascent, elementary cognitive sets and habits are transformed
into the bases for effective thinking. Consequently, the earlier and the

Ail
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more often children are subjected to mediated learning experience,
the greater will be their capacity to efficiently perceive, understand,
and respond to information and stimulation in and out of school. The
less mediation children experience both in quantity and quality, the
less prepared they will be for school and for life.

If this concept is accepted, one can readily see that evidence is
accumulating for Instrumental Enrichment as a substitute for early
mediated learning zxperience. By interposing the Instrumental En-
richment program, the teacher can facilitate the organization and
transmission of information at increasingly complex, abstract, and
efficient levels of functioning. Mediated learning experience of this
kind hastens the development of the prerequisite cognitive structures
that enable a human being to learn and grow. At stake is not merely
the acquisition of particular skills or abilities but the opportunity to
radically divert the adolescent's stubborn course of failure and to
institute a pattern of growth and development. In summary, Feuer-
stein's concept of mediation and intelligence lies not in its measured
product but rather in its active construction.

Teacher Training in Instrumental Enrichment

Whatever the particular focus of an instrument, its larger purpose
is always the further development of students' conscious thought pro-
cesses and their discovery of practical applications and transfer of
those processes in and out of school. In this effort, teachers play the
crucial role as mediating agents.

To perform this role, teachers require special training in Instru-
mental Enrichment's basic precepts, materials, and teaching rate-
gies. They must learn how to extract the thinking processes and prin-
ciples from an instrum nt and how to help students learn to "bridge"
or apply them. Teachers, moreover, must focus the educational expe-
rience set in motion by the exercises to help students understand in
cognitive or problem-solving terms what their performance means.
This focusing will help students overcome the frustration and aliena-
tion engendered by past failures to learn or limited opportunity to
think on higher cognitive levels.

The teacher as a human mediator learns to apply the important
aspects of Mediated Learning Experience (MEL), which include:

Intentionality of meaning
Transcendence
Mediation of meaning
Mediation of feeling of competence
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Mediated sharing behavior
Mediated regulation and control of behavior
Mediated individuation and psychological differentiation
Mediation of goal seeking, goal setting, and goal-achieving plan-

ning behavior
Mediation of challenge: the search for novelty and complexity.

Teacher traioing thus involves a minimum of 45 hours of inservice
annually, plus on-the-job use of exercises in the classroom, if possible,
while training is in process. Training programs are custom designed
to fit the inservice schedules of school systems.

Teacher training concentrates on the following three areas:
1. Understanding and accepting Instrumental Enrichment's fun-

damental theories and concepts.
2. Mastery in the classroom use of the instruments by learning

to plan lessons that focus on the six subgoals of Instrumental Enrich-
ment.

3. Special techniques for mediating, bridging, developing insight,
and applying cognitive processes to specific subject matter and to life
experiences.

Many school systems have been conducting evaluation studies.
The three reported in this chapter demonstrate the variety of methods
of evaluation. The changes in self Image, motivation, and intellectual
growth across a variety of populations, and the improvement in teach-
ing, seem to be consistent results in all the studies.

Cognitive Modification for the Hearing-Impaired
Adolescent: The Promise

A pilot study of the effects of the cognitive intervention program
Instrumental Enrichment for hearing-impaired adolescents was con-
ducted at the Model Secondary School for the Deaf in Washington,
D.C. (see Martin, 1984). Experimental and control groups were con-
trasted in regard to general cognitive functioning, problem-solving
strategies, and reading comprehension. Experimental subjects dem-
onstrated improvements in the following areas: (1) systematic ap-
proaches to problems, (2) analysis of problem situations, (3) vocabu-
lary size, (4) analysis of source of error in problem-solving situations,
(5) completeness, organization, and planning in problem-solving sit-
uations, (6) peer cooperation in problem solving, (7) abstract thinking,
(8) precisio:,, and (9) development of multiple strategies to solve a
problem. These results establish the efficacy and strong potential of
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systematic cognitive intervention programs for improvement of think-
ing skills in the hearing-impaired adolescent.

At the end of the second pi' at year, hearing-impaired students who
had systematic experiences in "cognitive education" (a) showed con-
sistent improvement in problem-solving interviews in regard to the
practicality, completeness, organization, and systematic planning of
their problem solutions; (b) significantly improved their nonverbal
logical thinking as shown on the Raven's Matrices; (c) more frequently
expected themselves to be precise, were able to describe several strat-
egies to solve a problem, and defended their opinions on the basis of
logical evidence, as shown by teacher observation checklists; (d) dem-
onstrated important gains in reading comprehension; and (e) dem-
onstrated important gains in mathematical computation.

In regard to the cognitive problems of the hearing-impaired cited
in he review of the literature, these data indicate that this interven-
tion holds promise for the improvement of spatial reasoning skills
(Parasnis and Long, 1979), the ability to consider two or more sources
of information simultaneously (Ottem, 1980), the ability to carry out
analogical reasoning (Meadow, 1980), the ability to develop the con-
cept of comparison and opposition (Furth, 1964; Meadow, 1980), and
the ability to understand cause-and-effect relations (Johnson, 1981).
To the degree that memory is involved with the reading comprehen-
sion and mathematics computation subtests of the SAT-HI, it indicates
that the problem cited by Karchmer and Belmont (1976) is amenable
to improvement. in addition, the emphasis on meta-cognition activi-
ties during Instrumental Enrichment lessons must be considered as
at least one factor in the improvement of experimental students; this
interpretation should corroborate the finding elsewhere (Peterson,
Swing, Stark, and Waas, 1983) that students who can explain why they
understood a cesallitive task tend to have higher achievement scores.

From these results, the following recommendations emerge for
future efforts in cognitive education of hearing-impaired adolescents:

1. Systematic (as opposed to incidental) cognitive intervention is
important in the context of the ongoing school curriculum.

2. Adolescenee is apparently not "too late" in the development of
a hearing-impaired learner to make important and measurable mod-
ifications in cognitive functioning.

3. In-depth teacher training in cognitive education is an essential
prerequisite to the success of any cognitive intervention program with
students

4. Future studies should investigate in depth the apparently pos-
itive perceptions of teachers who are engaged in cognitive education
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just why are they so enthusiastic?
5. Larger student samples and more complex evaluation designs

are needed to assess in more depth the statistical effects of this inter-
vention for hearing-impaired adolescents. Included in such studies
should also be an investigation of possible aptitudetreatment inter-
actions.

The continuing high enthusiasm of the original pilot teachers has
led to the involvement of a total of 39 teachers at the school in cogni-
tive education for 1984-85a sign of strong professional commite-
ment to the idea that positive growth is occurring in the problem.
solving skills of the students in this population. Such professional
commitment and enthusiasm may be the most important indicators
of all.

New York City Special Projects Evaluation Report'

This study of regular education students who qualified for reme-
dial instruction was conducted in New York City. In the fall of 1980,
the Instrumental Enrichment Program (IE) trained eight teachers in
the nonpublic school Chapter I program.' Instrumental Enrichment
classes began in November of 1980 with 134 students. In September
of 1981, 135 students were in the program; 96 were second-year stu-
dents. In the fall of 1982, 203 students were participating; 65 were
third-year students and 14 were second-year students. The evaluation
found after the second year that students made ach;evement gains
ranging from 2.2 to 8.0 normal curve equivalents.

Although the program served more students in 1982-83, the same
eight teachers who were initially trained continued with the program.
Each teacher taught IE to as many as three groups of eight to ten
students two or three times a week in 45-minute or 60-minute sessions.

Based on severity of need, Chapter I-eligible students were placed
in Chapter I remedial reading or mathematics pull-out groups. From
the groups that met five times a week, 21 classes were designated to
receive IE instruction two or three times a week. The 21 classes se-

'Project Director: Larry Larkin, New York City Special Projects Division.
'Nonpublic schools were selected if they were providing Chapter I con. -tive

reading, reading skills, or mathematics at least five times per week in grades
4 to 7 and if teachers had at least two years of experience in Chapter I. Chapter
I services were provided by public school teachers under the supervision of
the Office of Special Projects, Bureau of Nonpublic School Reimbursable Ser-
vices.
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lected included students who were continuing in the program and
students whose remediation needs were greater.

The major objectives of the nonpublic school IE Program are
listed below:

1. The reading achievement of IE students will be greater than
that of a group of non-IE students, as measured by the reading com-
prehension subtest of the California Achievement Test (CAT).

2. The mathematics achievement of IE students will improve as
measured by the applications subtest and the total mathematics score
on the Stanford Achievement Test (SAT).'

3. Students in the IE program will develop positive attitudes
about their participation in IE.

4. The IE Program will be implemented as designed by program
developers.

Evaluation Methodology

The 1982-83 evaluation of the IE Program was guided by three
questions, derived from the program's objectives.

1. To what extent did students improve their reading and math-
ematics skills? How do the reading scores of IE students compare with
randomly selected non-IE, nonpublic school students receiving reme-
dial reading or mathematics services?

2. To what extent do students have positive attitudes towards the
IE Program?

3. Was the program implemented according to the training re-
ceived? What were teachers' attitudes towards the availability, com-
prehensibility, and continued use of IE materials?

Conclusions and Recommendations

The Instrumental Enrichment Program has been successful in
terms of student achievement, students' perceptions, and teachers'
perceptions. IE students made substantial gains, which were greater
than those of non-IE students. Responses to the student questionnaire
were highly positive, and teachers were unanimous in their enthusi-
asm for the program.

Observations of IE classes gave evidence that teachers adhered to
the program design. The overall dynamics in the classroom in terms
of activities, interactions, and the students' display of skills were con-

'Because the nui ibex of mathematics students in IE in each grade level was
small, no comparisons were made with a non-IE group.
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sistent with the program design. This close match between what
teachers should be doing and what was observed was one source of
the program's success in the Nonpublic School Chapter I classes. The
teachers were able to execute the program successfully due to the
intensive teacher training they received during the first year and the
support they continually receive from the program's administrators.

Another source of the program's success was the motivation it
provided for students to achieve. Teachers said students have a chance
to state their opin'ons, right or wrong. This helps them understand
how to live with errors, and, consequently, they are not afraid of mak-
ing mistakes. Other behaviors observed by the teachers that contrib-
uted to the students' success were less impulsivity, more task-orien-
tation, higher tolerance for frustration, a sense of accomplishment,
and increased self-esteem and confidence.

The third source of the IE Program's success is summarized in
the comment of one IE teacher, "I expect more of the students, more
thinking, and I see them as more capable of handling any task." It is
well known in the educational community that when a teacher has
this kind of positive attitude toward the students, the students will
perform better than they would with a teacher who h,ts lower expec-
tations.

"Making Up Our Minds"

In the United Kingdom, a case study approach (Making Up Our
Minds; Craft and Weller, 1983) was designed with a wide variety of
age groups and populations. In 1980 the Organization for Economic
Cooperation and Development (OECD), the then Schools Council, and
five Local Education Authorities (LEA) agrees to mount a two-year
study of Instrumental Enrichment in United Kingdom schools. Each
LEA selected two to four institutions to take part in the study.

Instrumental Enrichment was taught in 17 establishments in in-
ner London, Somerset, Coventry, Manchester, and Sheffield Education
Authorities. One college of further education was involved, together
with an equal number of special schools and comprehensive high
schools.

Local evaluators from universities were asked to visit each class
at least once every term and to submit a record of observations to the
Schools Council. Evaluators and LEA coordinators also wrote short
progress reports early in 1982 and kept records of discussions. A cu-
mulative record of experience, therefore, has been available to Schools
Council coordinators, and it provides the basis of this interim review.

IIIIIIINIIIIIIIILIIIIMIIIIIIII
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Institutions organized 1E teaching in a wide range of different
ways. Some offered short intensive courses; others employed extended
light programs. In consequence, pupils' weekly contact time with 1E
varied widely. Some teachers worked alone, whereas others benefited
from ancillary help and team-teaching techniques. Often, particularly
4.. the special schools, teachers taught IE to classes with whom they
spent a large part of the week. Pupils receiving IE teaching were
mainly between 11 to 15 years of age; most were retarded performers,
and some had behavior problems.

There was a strong general impression that pupils, including re-
tarded performers, were benefiting from IE. The evidence was mixed
but was largely positive in some cases extremely so. Evaluators' ob-
servations have frequently shown that pupils enjoy lessonsthey are
interested, motivated, and increasing in self-confidence. Pupils were
felt to be learning in most lessons observed. One evaluator remarked
on the apparent ability of even seriously handicapped pupils to keep
up with the group. In some cases, teachers reported improvements in
attendance and behavior and noted increases in pupils' spans of con-
centration.

Some teachers reported improvements by IE pupils in other sub-
jects and commented on better attitudes and study skills. Others noted
increased concern for accuracy and planning; pupils were described
as less impulsive and as concerned with checking work more carefully.
In two schools, pupils joined examination courses as a result of im-
provements attributed to IE. Of course, one must recognize that the
stimulus and extra attention assoc'ated with innovation is always
likely to produce positive results, out evidence now accruing suggests
that momentum is being maintained and gains are lasting.

Teachers have inevitably needed time to gain confidence with ',he
new materials and teaching strategies. Some are still working on
handling discussions and relating work covered in IE to other subjects
and contexts ("bridging").

However, there is evidence that the materials have had a signifi-
cant effect on teachers. Many are spending much time preparing IE
lessons and, in consequence, are thinking harder about their teaching
strategies. Many also say they have revised upwards their expectations
of pupils. In the words of one teacher:

A number of children have shown insights, used language or solved problems
that I would previously have thought unlikely.

In summary, it can be said that Instrumental Enrichment has
been generally well received by teachers and pupils in the United
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Kingdom. The work has not been without its problems, but ma -y of
these have organizational roots that would apply to any curriculum
innuvation. A closing comment from an evaluator may give something
of the flavor of the work:

The children were consciously thinking problems through .. . the teacher
ndered whether .,orking with the materials had alerted her to the nature

o, problems and changed the way she taught.

As a result of this study, in 1985, throughout the United Kingdom,
25 local Education Authorities have trained teachers to implement
Instrumental Enrichment.

Instrumental Enrichment in Schaumburg, Illinois
The foilowing is from the August 1985 report of School District 54

in Schaumburg, Illinois.

INTRODUCTION

Instrumental Enrichment (IE) is an instructional program intended to
improve thinking skills. The develc.pers of IE collected reports from school
districts that have used the program. These reports indicate that the use of
the IE program Improves thinking skills and achievement. The reports also
indicate that the significance of IE's Impact on achievement depends upon a
consistent schedule of instruction in IE -90 to 120 minutes a week over a two-
year period.

This evaluation of our district's implementation of the IE program fo-
cuses specifically upon a group of students who received IE insti.tction during
5th and 6th grades and its impact upon their measurable thinking skills.
These students needed to be pre- and post-tested before they were dispersed
at various junior high schools. The achievement scores of the IE students will
be included in next year's evalnation of the IE programafter the Fall 1985
CAT/C testing has taken place.

PROCEDURE

In Fall 1983 some 5th grade teachers in almost every school were trained
and began implementing the IE programs. For the following year these stu-
dents continued with the program in their 6th grade classes. Cognitive Abilities
Test data were obtained on these students in Fall 1983 and again in Spring
1985. These data represent the pre-test and post-test information respectively.
The final group whose test scores are used in this evaluation included only
those students who studied IE for two consecutive yearsgrades 5 and 6.
There were 428 such students.

RESULTS

1. The evaluation group's average "Verbal," "Quantitative," and "Non-
Verbal" subtest scores on Cognitive Abilities Test were higher on the post-test
than on the pre-test.
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2 The Increase from pre -test to post-test in the "Quantitative" and
"Non-Verbal" subtest average scores was statistically significant (at the .05
level).

DISCUSSION

The data from the current two-year study of the IE program are consist-
ent with the data obtained from our previous study of the IE program, which
was conducted in our junior high schools' Immature Student Program. They
also used material from the IE Program as a part of their curriculum. In both
Instances the data confirm that the consistent u- - of the IE program does
Increase ,ieasurable thinking skills in students.
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6. Development of
Intellectual
Capability

Elliott Jaques

IN THIS CHAPTER WE ARE CONCERNED WITH THE ABILITY OF INDIVIDUALS
to engage in goal-directed behavior in problem solving and in everyday
workthat is, intellectual capability or what is currently referred to
as cognitive processes. Cognitive processes are the ways in which
individuals form or pattern the world they construct and work with.
There are several issues involved. What is the nature of cognitive
processes? How is it possible to measure the scale or degree of com-
plexity of cognitive processesdefined here as cognitive power? And
what is the pattern of development of an individual's cognitive power;
how does it mature and grow?

Cognitive power is, of course, not the only component of the com-
petencies required in work. A person must also possess the psycholog-
ical tools and outlookthe knowledge, experience, skill, tempera-
ment, character, and valuesrequired by particular types of work.
But cognitive power is of special importance when it comes to assess-
ing the level of woik, or responsibility, that a person might be capable
of carrying.

The stratified systems theory uses a tempo' scale to measure

Author s Note: The development of the ideas in this chapter has been supported by Grant
No. DM A37-80-C-007 from the U.S. Army Research Institute for the Behavioral and
Social Sciences.

;



ESSAYS ON THE INTELLECT

cognitive power and posits that human cognitive functions are dis-
continuous, or distributed multimodally, rather than being distrib-
uted continuously or unimodally. It has, of course, been well estab-
lished since the work of Pia :t that intellectual or ognitive
development occurs in discontinuous stagesin a series of steps.
These steps have been seen, however, as occurring at particular ages,
with maturation occurring along one single track.

Although stratified systems theory supports this concept of dis-
continuity in cognitive development, it departs from current views in
two respects. First, it does not associate the stages of cognitive devel-
opment with particular ages. Instead, it associates these stages with
maturation to particular levels of cognitive power, regardless of the
age at which an individual reaches a particular level. Second, devel-
opment theory tends to regard individuals as matueing in cognitive
function along the same path or band, with some individuals progress-
ing faster and further along that band than others. According to strat-
ified systems theory, however, each individual matures in level of cog-
nitive function not along the same band but along one of a number of
maturation bands. Each maturation band is associed with a differ-
ent cognitive mode, a different growth rate, and a different achievable
level of cognitive power. We are dealing, therefore, with a multiple-
track rather than a single-track system. These multiple tracks range
from maturation bands characterized by rather slow rates of growth
toward low levels of cognitive power to maturation bands character-
ized by much more -apid rates of development toward very much
higher levels of cognitive power.

Most research on cognitive capability focuses on children and
young adults. In contrast, research concerned with measuring the
level of work achievable by individuals with given levels of cognitive
ability can first focus on adults of all ages and then extrapolate back
to children.

Level of work is measured in terms of time: the maximum tar-
geted completion time of the objectives or goals that a person is com-
mitted to achieve. The longer the targeted completion time, the higher
the person's level of capability. This measure of level of work is called
the time span of discretion of the work; and the measure of the level of
capability of individuals in terms of the maximum time spans they
can achieve is called the time frame of the individual.

Using time-span measurement, a systematic hierarchy of levels of
organization emerges at particular time spans in large-scale bureau-
cratic systems. There are clear-cut steps at three-month, one-year,
two-year, five-year, 10-year, and 20-year time spans. These precise dis-
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continuities can be explained in terms of discontinuities in the nature
of cognitive functioning. Each successively higher level of organiza-
tion is the expression of a higher and qualitatively different level of
abstraction, which characterizes the particular quality of cognitive
functioning that makes work possible at each higher level (Harvey and
others, 1961; Streuffert and Streuffert, 1978).

The maturation bands of cognitive capability are reflected in the
growth of cognitive power as measured in individual time frames.
Each person's time frame, and hence cognitive power, continues to
mature in a regular fashion from childhood throughout life. Individ-
uals moving along the higher, faster tracking bands may mature to
time frames of 10 and 20 years and above; individuals moving along
the lower, slower tracking bands may mature to time frames of days
to months. Discontinuous stages in cognitive development occur as
individuals mature across the one-day, three-month, one-year, two-
year, five-year, 10-year, and 20-year time-frame boundaries in adult-
hood.

A hierarchy of four fundamental cognitive states also underlies
the discontinuities in cognitive development. These cognitive states
recur in groups of four, but as increasingly complex levels of function.
As individuals mature in cognitive power, they progress through each
cognitive state in the first group of four. If they continue to increase
in cognitive power, they will then move ti rough each state in the
second i.oup of four but will operate at a highei level in a more
complex world. The number of cognitive states and groups they m eve
through depends on the level of cognitive power they will eventually
be able to achieve in full adult maturity.

Maturation in cognitive power, as measured in time frame, is
strongly constitutionally based. That is, given reasonable opportunity
for encountering everyday social problems, a person's cognitive power,
as measured in time frame, will mature at a predictable rate, regard-
less of the particular content of social, educational, or occupational
opportunities. The development, however, of a person's psychological
tools and orientation depends, to varying degrees, on cultural back-
ground and social opportunities. Therefore, a person's effective level
of work and achievementwhich combines cognitive power and psy-
chological tools and orientationdepends on particular social and
cultural circumstances.

The social and political implications of these conclusions are con-
siderable. If it is possible to assess cognitive power, then it is also
possible to assess the level of work individuals would be capable of
carrying if they had the necessary psychological tools and orientation

IIIIIIIIIIMIIIIFtrilliI.



ESSAN S ON THE INTELLECT

for particular situations. Social deprivation may inhibit the acquisi-
tion of the necessary tools and orientation and hence inhibit achieve-
ment; but, fortunately, it does not .. ack the maturation of cogni-
tive power. Steps have to be taken, therefore, to provide remedial
opportunities for individuals to develop the psychological tools and
orientation that can allow them to apply their cognitive powerfully
and that will ultimately lead to equal opportunity regardless of race,
color, sex, religion, or ethnic or social background.

Some Definitions

A key concept, and the foundation of my argument, is the concept
of work itself, because I consider the development of cognitive power
in relation to work. I define work as the exercise of judgment within
prescribed limits (real rules and regulations) in order to achieve a goal
(objective). In short, work encompasses all goal-directed behavior, in
contrast to musing, reverie, fantasy, and dreaming, which are not goal
directed. Thus, we may speak not only of employment work, but of
recreatiGnal work, housework, artistic work, learning work indeed,
all purposive behavior.

Because work is goal directed, it exists in time. Any goal, if it is
to exist in reality, must have a maximum time by which it is to be
attainedits maximum targeted completion time. Without a targeted
completion time, whether explicit or implicit, a goal is not a goal; it
,s a vague wifth or desire that may be realized at some time or other
but towards which no work can be organized unless a target is set.

Capability is that complex of competencies that enables an indi-
vidual to work and achieve goals. It comprises a person's cognitive
power and psychological tools and orientation. Cognitive power is the
mental force a person can exercise in processing and organizing infor-
mation and in creating a complex world; it is measurable in what I
call time frame. Psychological tools and orientation include knowl-
edge, experience, skill, emotional makeup, character, values, and ap-
proach to constructing the world.

Effective level of work is the maximum level of work individuals
are able to carry in a particular function under particular circum-
stances, depending on their cognitive power and psychological tools
and orientation. It is situation specific. Of these various components
of a person's capability, only one interests us herenamely, cognitive
power and its development and growth. It is my purpose in this chap-
ter to unfold a rigorous boundary definition for cognitive functioning
and an operational definition for the measurement of cognitive power
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in terms of time frame.
Cognitive functions exist in the general domain of our construction

and patterning of the world in which we live. By amount of cognitive
power, I refer to the the size or scale of the world that we an: able to
construct and pattern, and in which we successfully live and work.
The domain is that which is sometimes described under the headings
of intellectual activity and intellectual ability (but not intellectual in
terms of academic, theoretical, or artistic pursuitsthe currency of
the "intellectual"). These functions do not refer to whatever might be
rated by IQ; that rating is relevant to school performance and the
learning of articulated knowledge but is only distantly relevant to the
performance of work. Whatever it might be that IQ rates, it matures
only to the age of 18 or so, whereas cognitive power matures in quality
and grows in quantity throughout a person's life.

One last definitiondiscontinuity and multi-attribute theory. The
natural sciences take for granted that qualitative changes of state,
quantum changes, occur at predictable points with changes in quan-
ity; H2O will change in state from ire to water to vapor at critical
temperatures. This assumes discontinuity between very different
states. Again, this is the assumption in developmental psychology
since Piaget, who saw each change in state oc7urring in conjunction
with changes in age. I contend, however, that not only are there differ-
ent states of cognitive function (that it is a multi- rather than a single-
attribute phenomenon) but that the change to each different state
occurs as the individual reaches a specific and predictable amount of
cognitive power rather than a particular age.

Time Span and the Measurement of Level of Work

Because all wok is associated with maximum target completion
times for achrving particular goals, it is possible to objectively mea-
sure the longest targeted time span at which vn individual is working.
I call this measurement the time span of discretion at which the per-
son is working.

What, then, is time-span measurement? Simply ask Manager A
for examples of Subordinates B's assignments with long target com-
pletion times. It is the longest of these assignments that gives the time
span for the role (Jaques, 1964, 1976, 1982b). Note that I am referring
to targeted, rather than actual, completion times. The targets can be
changed during the course of assignments; when they are, the time
span may be changed as well.

The significance of time-span measurement is that it appears to

IMIMIIIIIIIMIFIE
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relate uniquely to the felt level of work or responsibility at which a
person is expected to work: the longer the time span, the greater the
weight of responsibility. And the longer the time span a person can
achieve, the higher the person's level of capability.

One source of evidence for the close relationship between time
span and level of work is the extraordinarily strong correlation be-
tween time span and felt fair pay. People who are working at the same
time span, regardless of occupation and pay, name the same pay levels
when asked, "What do you think would be a fair total compensation
for the work you are being given to do?" The correlations between
measured time span in a role and a person's felt fair pay range from
.86 to .92 (Richardson, 1971; Krimpas and others, 19 5).

Stratification of Organization in Hierarchical
Employment Systems

Studies in over 15 countries have consistently found that individ-
uals in a role below the three-month time span feel that the occupant
of the first role above the three-month time span is their real manager;
between the three-month and one-year time span, the occupant of the
first role above the one-year time span is felt to be the real manager;

Fig. 6.1.

7 yeors Divisional Executive 10 yet s 1st Deputy Secretary

5 year,. hoduction Director 7 years 2nd Deputy Secretary_

3 years Factory Manager 5 years Under-Secretary

2 year,. General Manager 2 years Principal Executive Officer

18 months Works Manager 18 months Senior Chief Executive Officer

1 year Departmental Head 1 year Chief Executive Officer

6 months Foreman 9 months Senior Executive Officer

3 months Assistant Foreman 6 months Higher Executive Officer

1 month Supervisor 3 months Executive Officer

1 week Changehand 1 week Clerical Officer

Operator Clerical Assistant



DEVELOPMENT OF INTELLECTUAL CAPABILITY

between the two- and five-year time span, the occupant of the first
role above the five-year time span is felt to be the real manager; be-
tween the five- and 10-year time span, the occupant of the first ra!
above the 10-year time span is felt to be the real manager (Fig. 6.1).

This regularity has appeared consistently so far in over 100 prac-
tical field studies. It points to the existence of a structure that under-
lies bureaucratic organization, a substructure or a structure in depth,
composed of managerial strata with consistent boundaries measured
in time span, as illustrated, and inherently recognizable by employees
within these strata (Fig. 6.2) (McNeil and others, 1969; Evans, 1979;
Rowbottom and Billis, 1978; Jaques and others, 1978).

fig. 6.2

Time-Span

50 yrs

Stratum Industry Army

20 yrs
Str-VII Corporation 4-Star

10 yrs
Str-VI Group 3-Star

5 yrs
Str-V Subsidiary 2-Star

2 yrs
Str-IV rieneral Mgt Brigade

1 yr
Str-III Unit Battalion

mths
9r-II Section Company

Str-I Shop Floor Troops

The gravamen of these findings is that there are precisely defina-
ble critical points, specified in terms of time span, at which discontin-
uities or quantum changes in the state of work organization occur.
These discontinuities can take us directly to the identification of dis-
continuities in cognitive state and to a further understanding of the
nature of cognitive functioning and its development.

Time Frame and Cognitive Power

Why is it that time span increases as we move to greater felt
weight of responsibility and to higher and higher levelF 'n executive
systems? And why should there be a regular series of steps in organi-
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zation level at particular time-span levels? The only hypothesis I have
been able to construct that seems to make some sense of Ihe fir:_lings
is that the maximum time span at which a person is cable of work-
ingthat person's maximum achieved time spanmeasurt.s and de-
fines the person's level of cognitive power. It is this measure that I am
calling the person's time frame.

Moreover, 't there are discontinuous strata in work organizations,
then there should be very different cognitive sta. ,cociated with
each of the bands of time frame that fall within _ tterent organi-
zational strata and with particular qualities in tht. kinds of work found
in each Stratum, that is, the strata with time-span bands running
from one day to three months, three months to one year, and so on.
The following patterns of cognitive function explain the underlying
structure of organizational levels.

Stratum I. Concrete Shaping: Time Frame One Day to Three
Months.

Work within this stratum takes place in relation to goals set in
concretely specified terms. Tasks are carried out one at a time; the
work is characterized by direct shaping of material things. As Stamp
(1981) puts it, the person is anchored within concrete rules that are
seen as inflexible.

This is the kind of work carried out by manual shop workers and
office clerical staff. They operate by losing themselves in the z.._ _tvity.
Improvement occurs with accumulated practice and experience.
These experiences may be articulate 1 as new ways of going about
things, but they cannot themselves be detached and related to one
another away from the concrete work setting. Development and im-
provement require the direct interaction between thought :Ltd im-
mediate, concrete, ongoing experience.

This stratum also encompasses the work of supervisory assistants
to first-line managers. Such assistants can watch over the work being
done by Stratum I personnel, point out what needs to be done, and
help and train by pointing to errors and by demonstrating the correct
methods.

Stratum II. Musk Definition: Time Frame Three Months to One Year.

Work within this stratum starts out with the ability to reflect on
our own work as we carry it out and the ability to articulate what is
going on. In addition, we can collect these articulated experiences so
as to accumulate knowledge about aggregates of tasks. it thus becomes
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possible to work with these ideas in themselves, away from the actual
work situation, and to develop and formulate new ideas and methods
for overcoming problems and improving one's work.

Individuals who work in Stratum II are able to deal with goal
ambiguity; as they deal with an ambiguous goal, they can work on
clarifying it further by detached reflection while working toward it.
Stamp (1981) describes the phenomenon of a person using judgment
and action within rules in such a way as to be able to handle ambi-
guity by separating situations and articulating their differences. This
facility for reflective articulation enables the first-line manager at this
st atum to delegate to subordinates new ways of solving problems.

The scale of organization is that of the mutual knowledge group.
The circumstances must allow the manager to sustain direct contact
with his of her immediate subordinates in order to accumulate the
necessary experience with their problems to be able to exercise his or
her ability in reflective articulation.

Or, to take an example of a nonmanager: a social worker doing a
family case workup will have certain things in mind in talking with
members of the family but at the same time will reflectively determine
what further kinds of information and interpretation are needed. This
work would be very different, for example, from that carried out by a
social work aide operating at Stratum I who visits a family with a
specified set of questions.

Stratum III. Task Extrapolation: Time Frame One Year to Two
Years.

Here the situation involves an individual faced by two things at
the same time: first, by a known workload stretching from, say, three
to six months; and, second, by an as yet unknown but probable work-
load lasting up to an additional year. The person must therefore make
trade-offs in planning and in work between the requirements of car-
rying out the known workload and preparing for changes in the nature
of the workload, which must be predicted trends. Stamp (1981) de-
scribes this stratum as work that calls for the ability to extrapolate
from given rules.

This stratum is that of the departmental or unit manager, with a
staff of 200 to 300 people. The scale is that of the mutual recognition
group; that is, everyone in the unit can recognize everyone else as
working in the same place. It is the largest scale of institution without
anonymity. In military term., it is the level of the Army battalion of
600 of the Navy destroyer of 400, the larger numbers being possible
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because mutual recognition can be sustained through the 168-hours-
a-week working and living contact among the members of the unit.

For individual specialists in nonmanagerial positions at this level,
st' -h as scientists or independent professionals, the cognitive mode of
operation is the sarr.o as for unit managers. Independent profession-
alslawyers, say, or physiotherapistsat this level are not only able
to handle a case load extending over some months (as for the Stratum
II case-worker) 'out ate also capable of developing their practices by
extending their network of clients for a year or more beyond their
pre. ent load.

Scientists at this level, for instance, are able to carry out research
tasks specified for them for periods of some months, as wotdd be
required for Stratum II scientists. Bu' they are able to do more. They
can follow the trends in the research literature and work out a se-
quence of studies for a year or more that follow from those trends.
They can envisage new studies by extrapolation from the trend.

Because the individual's work extends from a solid known work-
base to an emerging load, the probable load can be planned for and
coped with by linear (or serial) extrapolation. The capability to work
by linear extrapolation is the sine qua non of the cognitive state of
individuals who are able to work in the one- to two-year zone.

Stratum IV. Transform Systems: Time Frame iWo Years to Five
Years.

The complexity of cognitive work jumps c.ne full step from the
fine-tuning of a given linear extrapolative system to the consideration
of alternative Stratum HI systems that might get the work done better.
This level requires the ability to compare known systems with one
another, usually in pairs. It does not call for the development of as yet
unknown systems. As Stamp (1981) describes it, there is the mainte-
nance of a pattern rule structure within which hypotheses are explic-
itly stated and tested.

Take, for instance, the general manager of a foundry, rough-ma-
chining shop, and finished-machining shop. He needs to continually
review whether to sustain his existing operations by replacing worn-
out tools and equipment or whether to restructure any or all of his
shops into a different kind of producing entity. His review will be
based on his comparisons of his shops with other existing systems.

As another example, research professors will unfold alternative
sets of hypotheses, conclusions, or consequences from a given theoret-
ical context within which they work. But they will not disturb the
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theory, and indeed will strive to conserve it, for they may become
anxious at the prospect of losing the support of a theory they under-
stand.

Similarly, Army brigade commanders need to be capable of mod-
ifying battalion task forces in action to meet a new or unexpected
situation. They will expect their task force commanders to operate
their battalions as effectively as possible in their original form and in
their new form as well.

Competence in the Jevelopment of alternative systems by means
of paired comparison of known systems, then, is the substance of the
quality of cognitive functiening at Stratum IV in the two- to five-year
time frame.

Stratum V. Shaping Whole Systems: Time Frame Five to Ten Years.

At the fifth level a key boundary zone is reached. This zone at
the upper limit of human capability to function by forecasting what
the future might hold and how it should be planned for. Above this
stratum there must be a transformation to constructing the future
rather than forecasting it.

At Stratum V there is a return to the hands-on shaping that char-
acterizes Stratum I, but the entities being shaped are now complex
social institutions or general theories rather than material things. The
individual cannot only operate a complex system but can modify the
boundaries of that system and cope with the second- and third-order
consequences that inevitably arise. In Stamp's (1981) terms, things
are explicitly seen as interdependent; to change one part is to change
the whole. Individuals begin to define situations for themselves and
make the necessary rules.

An example would be the chief executive officer of a subsidiary of
a large corporation whose role is to shape and reshape from within
the business he or she controls. He or she may push out its boundaries
in one place into new market opportunities or product development.
But he or she will have to make the necessary consequential adjust-
ments by, say, pulling in its market boundaries elsewhere or modifying
certain production resources.

The same shaping-from-within approach will inform scientific
research in this zone of cognitive competence. The individual deals
with theories not as though they were sacrosanct but as contexts to
be used for giving shape to the development of studies. These contexts
may themselves be reshaped and modified in light of experience and
research.

I I
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It is striking that human activity gets organized in such a manner
that the largest of projectssuch as the building of dams, battleships,
or power stationsfall within the five- to 10-year limits (usually six
to seven years). If specific projects with budgetable outcomes are es-
tablished with targeted completion times beyond 10 years, they turn
out to be difficult to control. Instead, they tend to be broken down and
planned in phases of less than 10 years as, for example, in the building
of cathedrals. Thus, the construction of nuclear power stations has
become extremely difficult to control; although it is physically possi-
ble to build them in five to seven years, it is no longer possible to do
so in under 12 to 15 years because of the complexity of regulatory
requirements.

Stratum VI. Defining Whole Systems in the Wide World: Time Frame
10 to 20 Years.

The move in work across the 10-year boundary is accompanied by
a dramatic change. Instead of working within complex institutions or
general theories, which themselves exist in a whole-world environ-
ment, the individual now oversees and changes institutions or theories
from the outside. This world is no longer one in which the "future" is
merely to be forecast by predicting likely trends in events and behavior
of other people. It is becoming a world that might be fashioned and
modified, despite what is going on, because the neces.ary resources
and individual capabilities have entered into the situation.

The work requirement is again that of the reflective articulation
that characterized Stratum II. But the situation now requires the
operation of institutions and the fibrillating infinity of restlessly
changing variables within which they exist and function. These vari-
ables are political, economic, social, technological, and intellectual
(PESTI).

Living and working in the worldwide environment calls for an
ability to impose upon one's world a cognitive ordering within which
what is deemed most relevant can be sorted out from the rest, priori-
ties kept in a continual state of good repair, and as friendly an envi-
ronment as possible sustained. Competence in networking with key
individuals in many fields in one's own and other countries is an
essential quality of capability at this level.

For example, a strategic business unit executive vice president of
a large corporation oversees 14 subsidiary trading business units, each
directed by a vice president. Each business unit i- a Stratum V whole-
system unified command. The role of the executive vice president is
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to network within the PESTI world, to screen vice presidents from the
continual shifting of the FSTI world, and to hold off the irrelevant
while admitting the important. The executive vice president will de-
termine which matters the vice presidents should be concerned wish
and which they should disregard for the time being. Those matters
might include a technical breakthrough at a foreign university, a po-
litical coup in Africa, a ne adolescent fad in Australia, border inci-
dents in the Far East, elect ), in Japan, a hold up in economic growth
in the United States, or rumors of a competitor's new product. The
executive vice president, then, will help sustain a living context for
his or her vice presidents and take an active part in the modification
and development of corporate strategy.

To operate at this level of reflective articulation calls for what is
often referred to as a "conceptual approach." This means that, in the
over-10-year term, all the pieces necessary for the completion of a
project or an acquisition will not be immediately available. It is pos-
sible to get or negotiate the missing pieces (via basic analysis, research
and development, or investigation), but there is still work to be done
to put the pieces together to reach a solution. The combinatorial con-
ception has yet to be found and articulatedas in, for example, car-
rying responsibility for getting and putting into operation new fleet
of aircraft for 1997, when negotiations with government ...ithorities
over regulations have not yet been completed and are holding up de-
tailed specifications.

Stratum VII. Extrapolative Development of Whole Systems: Time
Frame 20 Years Plus.

Here we move into the full corporate area. It is the level concerned
with either (1) managing a system that can carry out the development,
formation, and construction of complex Stratum V institutions; (2)
the transformatioii of existing institutions; or (3) the divestment of
such institutions. The scientific equivalent would be the construction
of theories as a specific objective in its own right.

Stratum VII, therefore, is the work of constructing institutions
and theories and placing them into society at large. The mode is
extrapolative, as in Stratum III, but it is highly discretionary extrap-
olation in that it is concerned with constructing the future rather than
forecasting it. The individual works with a number of existing insti-
tutions or theories, but the art is to understand which new ones might
be needed to develop and oversee the extension from the present c.1 as
to fill the gaps, and to provide society with new concepts, new research

44-11,:t 23
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and development programs, and new ideas. Thus, an overarching vi-
sion is set out that provides a 20- to 25-year working orientation within
which subordinates or next-level-down scientific colleagues can work.

One might expect these very long time frames to produce great
feelings of uncertainty in the people who work at those levels. But the
opposite is the case. People at Stratum VII and above are literally
engaged in constructing the future within which we whi live. They
are putting in train now those things and ideas that will become part
of the world 20 years forward and beyond. Far from feeling uncertain
about that world, '-ey feel a sense of familiarity with what they are
creating.

A Quintave Theory of Cognitive Development

There are two phenomena embedded in the foregoing descrip-
tions. The fin. is a 1 :erarchy of four cognitive states: shaping, reflec-
tive articulation, linear extrapolation, and alternative systems. Each
state characterizes the. work of a particular work stratum; for example,
Stratum IV: alternative systems, two- to five-year time span. The o- c-
ond phenomenon is that each of these four different cognitive states
may reappear in a higher stratum in a more complex or higher-level
setting. These two features are illustrated in Figure 6.3.

Figure 6.3.

50Y
Stratum VII Extrapolative Development of Whole Systems

20Y
Stratum VI Defining Whole Systems in World Environment

10Y
Stratum V Shaping Whole Systems from Within

5Y

Stratum IV Transforming Concrete Systems
2Y

Stratum III Extrapoiation in Concrete Systems
lY

Stratum II Defining Tasks
3M

Stratum I Shaping Concrete Things
1D

This scheme can be fin ther extended from data obtained by work
on the assessment of mental handicap carried out by Macdonald and
Couchman (Macdonald, 1978). They found that mentally handicapped
individuals manifest cognitive approaches to work that are strikingly

/
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similar to the cogilitivt modes described above but manifest them in
relation to a much mon-, limited and concrete world and tequiring the
continual assistance of an aide. Thus, in their schema, the Level 1
cognitive state is one in which the individual sits and rocks and does
nothing unless prompted by an aide to set goals and decide how to
achieve them. For example, if the individual is hungry, he cannot be
sure what to do about it. But fan aide should suggest a sandwich and
show him how to get it, he is, with help, able to feed himself. Given
both a goal and a path, he is able to shape an action.

At Level 2 the individual is able to reflect and to form and define a
path if he is aided to construct a goal. Thus, if the aide suggests a
sandwich, the individual can reach for it without having to be shown
how to do it.

At Level 3 me individual is able to choose both a goal and a path
to it; but once committed to the goal and path, he is involved in a
rigid and inflexible linear action (extrapolation) from which he cannot
be shifted, slowed or stopped. He cannot entertain alternatives. This
level is that of the same handicapped individuals who are prone to
temper outbursts if attempts are made to dissuade them from doing
what they have determined to do.

At Level 4 a more flexible pattern of behavior emerges. The pos-
sibility exists that there might be alternatives to a desired or chosen
course of action. As a result, the individual who can function at this
level is more flexible, malleable, and socializable. He understands that
other people may have alternate points of view or desires and that one
can transform one's own views.

At Level 5 we find individuals able to function at the concrete
shaping level as unskilled or semiskilled operators or clerks. They are
capable of living on their own. If they are considered mentally hand-
icapped it is because 6 vere put in that stream in early childhood
and have been rendered dependent by institutional care. They can,
without much difficulty, be aided to assume an independent role in
life.

We have, then, an apparent recurrence of our four modes of cog-
nitive functioning: shaping, defining, extrapolating, and transform-
ing. But they occur in a more restricted form in which individuals

t depend on aides in order to be able to function at all. The world
,1 which they operate is made up of very concrete items completely

I )unded within the physically present situation.
If we put these findings and hypotheses together, we get the fol-

lowing pattern. The fifth level of mental handicap overlaps and coin-
cides with the first level of cognitive function (Stratum I) in ordinary
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work systems. When we move up to Str, 'turn V we find that it is both
the top of the five strata making up the organization levels of whole
systems and at the same time the bottom or the beginning of a yet
higher series of shaping, reflective articulation, and linear program-
ming of the corporate or general theory zonstruction levels of organi
zation.

Figure 6.4. Scale of C Major

This pattern is very much like the octave of the western musical
scab. An octave is, in fact, a seven-note scale and not an eight-note
scale; for example, in the scale of C major, the first note, C, reappears
as the eighth, which is then the first note of the next higher octave.
The note C is always both the first .rote and the eighth in the scale.

16
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Using this analog, we derive a quintave pattern of cognitive states,
with the four states recurring in groups of five but operating in in-
creasingly complex worlds. The first cognitive statethat of shap-
ingacts as the dual bottom and top of each quintave, as shown in
Figure 6.5.

Figure 6.5. The Cognitive Quintaves
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But what then might occur below QA-1 and above QC-3? I would
think there would be no possibility of an individual remaining alive
at levels below QA-1. The newborn would hardly survive through in-
fancy.

At the other end of the scale, however, 2.bove QC-3, there is plenty
of room for growth. QC-4 would be the level of cognitive function for
Stratum VIII in a corporate organization. There are a few super-cor-
porations that in fact do have a Stratum VIII. They are the corpora-
tions that have been built up and led by recognized outstanding in-
dividuals, such as Vail of AT&T. Sloan of General Motors, and
Matsushita of Matsushita Electric. An interesting thing about such
individuals is that they are not only capable of developing alternative
systems for the establishment of large corporations but are almost
uniformly concerned about and interested in the relation between
their corporations and the society in which they live.

This conceni about societies gives a possible Cue to the nature of
Quintave D. Referring back to QB-4 (transforming systems of produc-
tion), we see that it looks upward tow ird the Stratum V work of QB-
5 in that it is concerned with volume of output and its cost and is
therefore involved in notional profitability, which becomes actual prof-
itability at Stratum V. By the same token, if Stratum VIII (QC-4) is
looking up to Stratum IX (QC-5/QD-1) in its social orientation, then
QD-1 might be concerned with the shaping of societies.

This last conclusion, in fact, leads to speculation on a possible
hypothesis about Quintave D. We encounter at these levels the rare
individuals who actually create societies. The QD-1 individual is ca-
pable of shaping societies. QD-2 is capable not only of shaping a so-
ciety but of defining how a society is shaped and what kind or society
she is trying to shape. QD-3 is a linear societal-system creator but sees
no alternatives; she is the creator of dogmafar-reaching in social
impact but dogma nonetheless. QD-4 is able to value and teach toler-
ation and to transform value systems and dogma as well as set up
alternatives to her own creation. I leave it to the reader to try to fit
individuals into these categories and to speculate on the nature of a
possible Quintave E.

Some General Features of Cognitive Complexity

!n summary, then, I have outlined a stratified systems theory
about four cognitive modes of functioning and the hierarchical group-
ing of those cognitive modes into an ascending series of quintaves,
each quinLave beginning and ending in the shaping mode.
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There are, thus, two stepwise movements in the extension of cog-
nitive complexity. First, each step in cognitive state represents a qual-
itative step in extension of cognitive complexity, in that there is a
jump in both the number and the range of entities that can be handled
by being encompassed within the context of successively more exten-
sive categoriesthat is, in the move from entity to aggregates of ent-
ities, to linear series of probable entities, to alternative systems of
entities.

Second, there is a stepwise movement in quintaves of entities,
each quintave representing the movement into successively more com-
plex ana more extended worldsthat is, from Quintave A, the de-
pendent world of children, of closed categories of concrete things; to
Quintave B, the ordinary world of open categories of things and peo-
ple; to Quintave C, the world where people and things exist as patterns
of complex systems and general theories; to Quintave D, the world
that is constructed in the form of whole societies with everything else
as subsets within societies.

The shaping mode occurs as a duality: it operates in part in the
world of the quintave of which it is the top mode. At the same time it
picks up the quality of the world of the quintave of which it is the
bottom mode. This duality helps to explain a number of commonly
occurring phenomena, as illustrated in the following examples.

People at tne lower levels of mode 0A-5/0B-1 (shaping at the top
of Quintave A and bottom of Quintave B) tend to be rated either as
high-grade mentally handicapped or as unskilled workers. The differ-
ence depends on whether they grew up and were socialized in special
schools and homes for the mentally handicapped, which reinforced
their dependence on others and the QA-5 outlook, or whether they
grew up in their own homes with other children of their own or higher
levels of capability and had opportunities for developing their maxi-
mum independence in the QB-1 mode. By the same token, individuals
who function at levels of abstractien at the lower half of the 0A-5/0B-
1 mode rni..y require an organization at work in which their first-line
manager is assisted by supervisory assistants who can be continuously
present at the workplace to keep an eye on things and give immediate
help when necessary.

Another example is one cited earlierthat of vice presidents of
Stratum V subsidiary business units in large corporations who oper-
ate in the dual mode QB-5/QC-1. The common experience is that of
recurring reorganizations that shift from so-called centrali; ation, in
which the vice president is constrained within narrow po'acies from
above that prohibit effective work, to decentralization, in which the
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vice president is suddenly given such great freedom as to be able to
act against the interests of the corporation. The solution to this dam-
aging Oh ..; nation is to recognize the duality of the QB-5/QC-1 cognitive
stat,.% the vice president is accountable for shaping a unified system
while accounting for upward inputs into the corporate strategic policy
within which he or she must work. When the dual nature of the Stra-
tum V QB-5/QC-1 role is understood, the concepts of centralization
and decentralization can be recognized as a false dichotomy, and the
need for such a dichotomy disappears.

Another example is what may occur at QC-4 and the movement
toward QC-5/QD-1. The QC-4 mode operates at Stratum VIII, which
is the very top of the very largest corporations. The chairpersons and
chief executive officers at this level are generally well known in their
own countries and are often known throughout the world. They build
up the large corporations and then stop, although it would be my
hypothesis that collegial groups of such individuals could, if they so
wished, construct massively larger corporations. What they do in-
stead, however, is express their potential capability in the development
of relationships between their corporations and the sc,ciety around
them. They have a profound impact on their societies, for better or for
worse. On the one hand, they may strive to develop international car-
tels, with impact on international political relationships. Or at the
other extreme, they may, like Matsushita, strive to orient their corpo-
rations toward "the peace, health, and prosperity" of their own nation
and the world. Either option is a foretaste of the Qui-- D orienta-
tion of which such individuals are inevitably potentially capablean
orientation that drives them toward an interest in shaping societies
themselves and pulls them away from what they feel as the boredom
of the mere construction of ever-larger institutions within societies. It
is likely that Stratum IX enterprises do not emerge at QC-5/QD-1
because this interest in the shaping of society itself becomes domi-
nant.

Maturation of Cognitive Power: The Growth of Time
Frame in Individuals

Cognitive power is but one component of the attributes that form
a person's ability to work. The other attributes include knowledge,
experience, skill, temperament, character, values, and type or quality of
articulation. We are concerned here only with cognitive functioning.
It is not that cognitive equipment (knowledge, experience, and skill)
is not important, but how such equipment is acquired is very different
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from the regular patterns of maturation of cognitive functioning. The
question of how temperament and values change with time will also
be left aside. Let us turn, then, to the development of cognitive func-
tioning in its own right.

It is unlikely that human beings are born fully matured in cog-
nitive power. How then does the process of maturation occur? The
theory of discontinuity of cognitive state and of quintaves suggests a
number of different questions that need to be teased out from one
another.

One question is whether people who eventually mature to be able
to operate in mode QC-2 at Stratum VI, for example, show signs of
not yet matured QC-2 potential earlier in life. If they do, when do signs
of QC-2 potential first show? Sometime in childhood? In early adult-
hood? Throughout life? At different times in different individuals? At
the same time in all potential QC-2 individuals?

Another question is whether an individual's potential to function
at a particular cognitive level or in a particular cognitive mode is
inbornconstitutionally given---or whether the potential per se can
be modified by education or occupational or social opportunity. If it
can be modified, by how much? Is everyone capable of developing to
any cognitive level? Or is there a constitutional base that sets the
maximum limit of growth and development? These questions are, of
course, among the politically loaded issues of developmental theory
and need to be addressed with great care. In order to proceed system-
atically, let me develop further the concept of the time frame of the
individual.

At any particular point in people's careers there is a maximum
time span at which any given person can work. If people are employed
at levels of work below that maximum time span, they feel their ca-
pabilitics are being underutilized and experience boredom and frus-
tration. If people are employed at levels of work above that maximum
time span, they become disorganized, anxious, and are unable to cope.
If people are fortunate enough to be employed at levels of work that
coincide with the maximum time spans they are capable of achieving,
then they feel comfortably employed. As long as their work is of inter-
est and they have the appropriate knowledge, skill, and temperament,
they will derive satisfaction from that work (Jaques, 1976, 1968; Evans,
1979; and Homa, 1967).

It is this maximum time span at which a person is able to work
at a given point in time that I refer to as time frame. This time frame
gives a measure of the extent of a person's temporal horizon at that
time (Jaques, 1982b). The temporal horizon sets the limits of the world

.1 Q 1
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Figure 6.6. Cognitive Power Maturation Curves
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of purpose and intention within which people live and construct pat-
terns and organize their active lives and aspirations.

The curvet in Figure 6.6 set out my hypothesis about the rate of
maturation of time frame. The curves express the rates of maturation
and growth of the cognitive power of individuals. This hypothesis was
originally derived from a regularity noted in the real earning progres-
sions of individuals (that is, their earnings corrected to a common
base for movements in the earnings index) in over a dozen different
countries (Jaques, 1961, 1964; Evans, 1979).

My hypothesis was :slat the regularity in the trend of the earnings
progressions reflected a regular trend in the growht of level of cogni-
tive function in the individuals in the samples. Or, as I would now
express it, the growth in earnings reflected a drive in the individuals
toward achieving a growth in level of work, which was in turn the
e;:pression of their growth in time frame.

That there is, in fact, a growth in time frame that corresponds to
these curves has been demonstrated in a number of studies. In one
study, I tracked the careers of almost 200 individuals for periods of
between 18 and 25 years. At various times during those periods, I was
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able to obtain measures of time spans at which individuals were work-
ing, their actual pay and their felt fair pay, and their sense of the degree
of fit between their level of capability and their level of work. When
there was a felt mismatch, we were able to get measures of the level
of work in positions that the individuals felt would be just right for
them.

Tom Kohler of UCLA, who analyzt,i these data, found a strong
regularity in the "comfort curves," as he has called them, of individ-
uals. These comfort curves conform very tightly to the progression
curves of my hypothesis, some 95 percent of the actuai curves staying
within the bands designated Mode I, II, and so forth on my chart. The
general trend of these comfort curves is shown in Figure 6.7. (Kohler
is now preparing the results of his study for publication.)

Let us examine these curves more closely, starting with the sig-
nificance of the modal bands. The horizontal lines running across the
figures at the time spans of one day, three months, one year, two years,
five years, 10 years, and 20 years, set out the boundaries of Stratum I
through VII. The bands have been picked out in such a way that each
one encompasses all the ti ae-frame maturation curves, which reach
the relevant stratum at full maturity. Thus, the lesignated Mode
III encompasses all the maturation curves that evL. .ually reach Stra-
tum III.

Figure 6.7. Comfort Curves
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Individuals at the higher modes (V through VIII) do not reach full
maturity by the maximum age of 55 years allowed for on the chart in
Figure 6.7. The earnings progression data suggest that people of these
very high potential levels of capability do not reach full maturity in
cognitive level by normal retirement age. And, indeed, at the very
highest levels it would appear that individuals are afflicted by senile
deterioration and death before their potential cognitive power can
reach full maturitya hypothesis that is supported by the careers of
many of the very greatest composers, artists, judges, and outstanding
leaders in other fields.

These hypotheses are, of course, inconsistent with the findings
from IQ ratings, which suggest full maturation by the age of 18 of
whatever it is that IQ rates. The fact that IQ matures fully at such an
early age emphasizes the gross limitations of IQ rating in relation to
giving any indication of cognitive development.'

A Multiple-Track Theory of Development

It may now be apparent that we have constructed a third group
of discontinuities. The first is a discontinuous hierarchy of levels in
the structure of organizations. The second comprises discontinuities
in the nature of cognitive capability in individuals, reflected in a
discontinuous hierarchy of four cognitive states grouped in an encom-
passing hierarchy of quintaves. And the third is a discontinuous series
of developmental bands within which the individual's cognitive power
matures and is measurable by time frame.

The consequence of this third hypothesis about discontinuities in
maturation bands is of some interest. It reveals the fact that most
developmental theory has been wedded to the notion that everyone
matures along the same track, although some people mature further
along that track than do others. I would now substitute a multi-track
theory in which individuals are conceived of as maturing along any
one of several possible maturation bands. It is as though we were to

'It has been put to me that tl.e time-frame maturation curves represent
"merely" an increase in experience beyond the age of 18. The invalidity of that
assumption is shown by the fact that the time-frame curves mature in a
regular and predictable fashion. This regularity cannot be explained by ex-
perience alone, although experience is certainly one necessary condition for
the maturation of time frame. Fortunately, ordinary everyday life confronts
the individual with a panoply of social, economic, familial, political, and
intellectual problems that provides more than enough opportunity for full
maturational development of cognitive power to occur.
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move from a single-track railway system to a multiple-track railway
system: a number of new explanatory principles become available.

There are two very general implications of this construction: (1)
each person will mature in level of cognitive power as measured by
time frame within one particular maturation band; and (2) in so
doing, each person will cross a number of work strata, each stratum
being characterized by a particular cognitive state. The greater the
cognitive power of the individual, the greater the number of strata to
be crossed. There are complexities here that need to be carefully
teased out and examined.

For example: say on Figure 6.6 Individual A has matured to a time
frame of three years at the age of 31. There are two points to note:
first, she will be able to work in Stratum IV at that age, and second,
she is maturing in the Mode VII cognitive band and will have the
potential to reach Stratum VII by sometime between the ages of 60
and 65. It may be noted that Stratum IV implies work in cognitive
state QB-4 and Stratum VII implies work in cognitive state QC-3.

We now encounter a prime question inherent in the theory of
stratified systems: how do individuals of high-level potential funciion
at lower levels while t:iey are maturing? For example, what would be
the cognitive state of A at age 31Mode QB-4 (transforming systems)
or Mode QC-3 (extrapolation)? And how would A compare in cognitive
state with, say, B, who is 55 years of age and also at three years time
frame and who, according to our theory, would be both operating at
QB-4 and fully matured in QB-4, so that there would be no inconsis-
tency between current cognitive state and potential cognitive state?

The answer to this question is an interesting one that has been
worked out in field studies carried out over the past ten years by
Gillian Stamp. Building on work done by John Isaac, Brian O'Connor,
and Roland Gibson (Isaac and O'Connor, 1978; Gibson and Isaac,
1978), Stamp has developed an instrument for the assessment of level
of cognitive power, both current and potential (Stamp, 1978). This
instrument, which she has named Career Path Appreciation (CPA),
comprises a card-sorting procedure based on the Bruner cards (Bruner
and others, 1966), a choice of phrase cards describing various pre-
ferred ways of working, and a brief interview to ascertain the time
span of work at which the individual currently feels comfortable.

With this hour-long procedure, Stamp has been able to ascertain
both individuals' current time frame and the dynamic strategies they
use in approaching problem solving. She is able to place individuals
at low, middle, or high in a particular stratum and, by the some token,
in a particular cognitive maturation band.

4.10 e
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Thus, for A and B above, Stamp would be able to place A in mid-
Stratum IV and Maturation band VII, and B in mid-Stratum IV and
Maturation band IV. Her studies show that both A and B would be
currently operating in cognitive mode QB-4, but with a difference. B's
performance would consistently show a QB-4 transforming approach
set firmly in Quintave B with little if any comprehension of how to go
about working at any higher level: his temporal horizon would end
abruptly at about three to four years. A's performance, by contrast,
would be expressed in a QB-4 transforming approach, but it would
contain signs of QB-5 and higher on the phrase cards. Moreover, in
interview, A would manifest clear signs of comprehension of QC-VII
modes of working and, most striking of all, would have already taken
for granted that people might be engaged in constructing worlds 10,
20, and 25 years ahead, even though accurate forecasting could not
produce sucil temporal horizons.

In short, Stamp concluded that individuals will express their cur-
rently matured time frame in their work but at the same time will
show evidence of comprehending their potential cognitive mode and
temporal horizon. I have had extensive experience with this two-di-
mensional phenomenon. The temporal horizons of men and women in
the younger age groups, 11,r example, are of particular interest. The
high-potential group readily understands the world in long-time ho-
rizons, even though they are not yet mature enough to work at that
scale of temporal extension. By contrast, the lower-potential individ-
uals simply do not see the more extensive context.

Development of Cognitive Complexity in Childhood

How then does cognitive functioning, as defined here, develop in
childhood? We are just getting studies of this question under way,
within the following hypotheses.

I have replotted the time-frame-progression array set out in Fig-
ure 6.6 onto a double logarithmic scale to make it possible to do a
crude extrapolation of these curves back to earliest infancy. On the
assumption that the progression would be in line with the sigmoid
curves characteristic of biological development, I drew the extrapo-
lated curves as shown in Figure 6.8. Note that the higher the cognitive
mode, the later in life a person's cognitive power continues to mature
and increase.

It then occurred to me that the work of Macdonald and Couchman
gave a lead into the nature of cognitive capability in children. Their
findings about cognitive levels in a population of mentally handi-
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Figure 6,8. Extrapolation of the Time Frame Progression Array Into Childhood
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capped adults are very suggestive of the cognitive modes found in
infancy and early childhood in the type of population studied by
Piaget. The following correspondence:: occur:

Figure 6.9

QUINTAVE THEORY PIAGET'S THEORY

QA-5/QB-1 Ability to operate in an adult world
at Stratum I

Period of formal operations; the
ability to reason by hypothesis

QA-4 First stage of concern about
alternatives and about the ir.terests
of others

Period of concrete operations,
combination, dissociation, crdering
and correspondences that acqure
the form of reversible systems

QA- i Rigid fixation on own goals,
disregard ot others' needs, tantrums
it stopped

Period of pre-operational thought

QA-2 Primitive reflective articulation Sensory motor period

QA-1 Complete dependence on an aide

The hypothesis is suggested that the bottom quintave of the cog-
nitive mode.:Quintave Aexpresses the stages of development in
children. Some children may develop much more rapidly than others
through the stages; and the stages extend throughout adulthood in
the so-called mentally handicappedthat is, among those who never
develop beyond the first four cognitive states.

On this further assumption that the Quintave A cognitive states
will be traversed by children in the course of their development, I have
hypothesized the modes within QA, as shown. My rough hypothesis
was that the children with the very highest potential would cross from
the egocentric, temper-tantrum QA-3 stage to the socializable QA-4
capability of under-tanding; that others may have alternatives, at
perhaps six months to one year of age; and that that same stag: might
be reached at about five to seven years of age in those with the poten-
tial to reach Stratum I or II in their adult working careers.

By the same token, the age at which a child is able to understand
and act on the meaning of yesterday, today, and tomorrow might turn
out to be diagnostically of great importance. I refer here not just to
an understanding of the meaning of the words but to a genuine behav-
ioral understa' ling; that is, to the ability to start on some activity on

1R
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one day with the realization that it will certainly take until the follow-
ing day to complete it, and to carry the activity through without
getting into a fit of rage and abandoning it when bedtime arrives with
the project only half finished. My hypothesized developmental curves
would predict that Mode VII children will be able to handle the to-
morrow time span by the age of three; Mode IV children by the age of
six; and Mode I persons by the age of 21.

We have just begun a research project in which we will be assess-
ing five year-old, 10-year-old, and 15-year-old children to discover the
nat"rc and maturation pattern of cognitive power at those ages. Our
ini : studies include boys and girls from different social and ethnic
backgrounds. The hypotheses are at least precise enough to be falsi-
fied, reinforced, or modified.

A Note on "Predestination"

Hypotheses of the kind I have outlined about intellectual or cog-
nitive capability and its development seem inevitably to give rise to
criticism on political grounds. They are held to be politically reac-
tionary on racia; grounds or of being neofeudal in the sense of putting
individuals into fixed slots in life. These criticisms are of substantial

Iortance and warrant comment.
As far as racial issues are concerned, it is gratifying to be able to

report that Stamp has begun to obtain evidence that her assessment
procedure can be used without modification regardless of the sub-
ject's cultural, social, racial, or economic background. It would ap-
pearas I would most certainly hypothesizethat individuals ma-
ture in time frame and thus in cognitive power under the impact of
the problems presented by everyday life, regardless of whether those
problems have had to be faced under the exigencies of school learning
or under the exigencies of survival in a setting of social and educa-
tional deprivation. Who is to say which is likely to provide the greater
stimulus?

Let me emphasize that I am talking about maturation of coguiiiye
power only. I am not talking about the social and economic opportu-
nity to exercise that cognitive power in education or employment and
thereby develop the psychological tools and orientation needed to ad-
vance in our society. If these hypotheses about development turn out
to be valid, it would mean that whether or not individuals have ade-
quate social, educational, or occupational opportunities for develop-
ing particular psychological tools and orientation, their cognitive
power will develop nonetheless. If, however, they do not have the op-

t. 3 9
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portunity to learn and to develop the appropriate psychological tools
and orientation for work that matches their capability, people will fall
behind in their ability to compete in their societies. At the very least,
they will be frustrated and fed up and feel unjustly treated.

Moreover, if the discrepancies between cognitive power, on the
one hand, and appropriate psychological tools, orientation, and work
opportunities, on the other, are great, people will fall seriously behind
in status and in achievement. Some will work zealously to overcome
this disadvantage, and a few will become social reformers. But many
others will become alienated and may seek antisocial or delinquent
outlets for their ability, or instigate more or less violent social change.
It is precisely because maturation in cognitive power occurs despite
social and economic opportunity that social alienation and resent-
ment can occur, led by those with the highest levels of underutilized
cognitive power. Any society, to be a decent society, must provide the
opportunity for individuals to gain the tools and orientation necessary
for them to be able to use their cognitive powers to the full and must
ensure the provision of full employment opportunities for all (Jaques,
1982a).

Indeed, it is the viewpoint that educational and social opportu-
nity are necessary for the maturation of a person's level of cognitive
power that I find difficult to understand. For that view contains the
implicit assumption that under generations of subjugation with so-
cial, educational, and economic deprivation, subject peoples would
have produced populations of intellectual morons. Human nature and
the maturation of cognitive power appear, fortunately, to be more
resilient than that.

Finally, I would note that the assessments of cognitive power that
I have described are a very far cry from the work 'f IQ ratings. My
whole orientation is toward the perform. e of individuals in plan-
ning and carrying out goal-directed activities and, thus in construct-
ing their own worlds. This orientation has little relatie i to IQ ratings,
which fail to adequately separate individual cognitive power from
culturally dominated cognitive equipmeat. Such ratings lean too
heavily on culturally learned answers and languag_ and on ability to
learn what is taught in schools, whether or rn.t the indivkaal has been
to school or even liked that kind of learning.

Some Practical Applications for Ed-mational Planning

I have intentionally used the terms intellectual and cognitive ca-
pability interchangeably. I would now define them, in terms of cogni-

tidn
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tive power, as the ability of individuals to form and pattern the world
in which they live in such a manner as to construct the goals they will
seek to achieve and to order their approach to the achievement of those
goals. They will use their knowledge, experience, and skills in doing
so and will seek goals in line with their interests. But the overall form
and pattern of their construction, and the scale or extension of context
of that construction, will represent the expression of their cognitive
power.

Cognitive complexity is expressed in the number and range of
variables that individuals use in constructing their worlds. This cog-
nitive complexity is, I believe, the expression of cognitive power and
is measurable in time frame.

But now let us examine some practical applications of this ap-
proach to intellectual development: a problem-solving approach to
education, assessment and grouping of students, and the transition
from school to work.

The use of problem-solving exercises or projects has a history of
regularly coming into fashion and just as regularly going out of fash-
ion again. It should have a solidly established place. One of the impli-
cations, however, of stratified system theory is that problem-solving
projects should be tailored to the time frame of students. Students
need to complete goals that require substantial periods of time to
achieve and which put them on their true mettle.

The time scale would extend from five to ten minutes for younger
children and less capaL)le children on up to two or three months for
some of the older and more capable children. The significance of such
projects is that they allow pupils to experience their cognitive power
to the fullest. And with such expel iences, they will find their ability
to cope with uncertainty being pulled out to full stretch. The art is to
design appropriate projects to the time scales involved (Jaques, 1971).

The difficulty with such projects is that they do not readily fit in
with standardized and "objective" grading. The substitute for such
grading could, however, be that of a teacher's recording of the maxi-
mum time span over which students could be targeted to pursue and
achieve given goals. The time spans thus identified would provide as
useful a piece of information about a student's potential in work career
as any amount of sc called objective examination results.

Problem-solving project work might be facilitated by putting stu-
dents who are of roughly congruent time frames in the same class.
Before describing such groups, however, I want t make one thing very
clear. I am not arguing either in favor of comprehensive schooling or
against it. But to the extent that some opportunity for grouping on
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the basis of cognitive power is deemed to be desirable, ou: work would
point to the following principles.

On the assumption that it is possible to assess level of cognitive
ability in time frame, in children as in adults, grouping in terms of
cognitive mode would follow the pattern shown in Figure 6.10.

Figure 6.10. Cognitive Maturation at School Age: Three Educational Groups
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The following groups have been separated out: children maturing
in Mode I, in Modes II and III, and in Modes IV and higher. Roughly
45 percent of school children would fall into each of the first two
groups, and the remaining 10 percent would fall into the third group.

The rationale for such a grouping is that Mode I group members
work in the same way and, at any given age, in roughly the same time
scale. They are most comfortable in concretely specified situations,
with their penchant for physical doing. The Mode II and Mode III
groups operate in longer time scales and require opportunity for ex-
pressing their capabilities for reflective formulation of what they are
doing, as well as for formulating what might be, as illustrated above.

The third group should be composed of the students in Mode IV
and above. The reason for keeping this group together is that they are
al: operating in a frame of reference in which they are comfortable
handling generalizations. This ease with general categories is in con-
trast to the Mode II and Mode III groups who, while able to formulate
what they are doing, nevertheless need to be solidly and concretely in
direct physiologicalperceptual contact with the object of their doing.

It might be that by, say, 15 years of age, students who are operating
in maturation Modes VI and VII and who will eventually be capable
of operating at strategic levels of work, should be given the opportu-
nity to work together. There are, however, so few (less than 1 percent)
that special classes might be impractical. But they should be recog-
nized and identified and given special educational opportunities con-
sistent with their extended time frames and capabilities.

There might, of course, be many reasons why children with the
capability to work at these cognitive levels may not exercise that abil-
ity in work and study. Effective performance can be hindered or dis-
rupted by emotional disturbance, lack of motivation, social alienation,
family economic distress, or lack of support. But there is no sense,
where grouping of children is being carried out, in compounding these
difficulties by grouping children of high cognitive power (long time
frames) but low achievement with students of equivalent achievement
but significantly shorter time frames. To be required to work below
one's time frame is frustrating, demotivating, and soul-destroying. It
would be much better to keep students together with their equals in
cognitive power and to remediate whatever shortcomings in psycho-
logical tools and orientation are impairing their achievement.

Finally, the transition from school to work should also be geared
in accordance with these groupings. The longer the time frame of the
student, the longer the student should continue with "purely aca-
demic" study. Vocationally oriented education might start at 14 to 16
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years of age for Mode I students and could be extended up to 21 or 22
for the Mode II and Mode III students. The students at Mode IV and
above should have their educations left as open as possible throughout
undergradume university educaion, with vocational tapering off after
finishing the first degree levelin professional schools such as law,
medicine, engineering, or perhaps by going straight into work without
a vocational educational transition period.

There is substantial advantage to be gained by considering stu-
dents in terms of their cognitive power as measured in time frame
and cognitive mode, rather than in terms of IQ or examination grades.
It gives students a chance to show their real work potential regardless
of social, racial, or ethnic background, and regardless of sex. And it
puts the proper emphasis on the ability to perform real work, as op-
posed to answering examination questions.
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7. Can Computers
Improve the
Thinldng of
Students in

American Schools?

Garry L. Mc Daniels

THE POWER OF THE COMPUTER IS WELL DOCUMENTED. WE HEAR ABOUT
the amazing, speed with which computers can handle vast quantities
of information and solve millions of problems in a few seconds. And
we're told that these machines have or will have the capacity to
"think." This is real power.

Expectations result from knowing that power exists. When a new
drug is tested and proved powerful, people soon start to use it in areas
other than the one in which its power was established. When methods
for resolving conflict prove effective or powerful in social situations,
people immediately apply these methods in other areas, such as busi-
ness settings. In both of these cases, the outcome of extending a pow-
erful treatment to a new situation is not always positive.

The powerful computer, proven in so many applications, creates
expectations (not hopes) that it will be powerful in all applications.
Technocrats, for example, tell us that computers will be the salvation
of learning in America.
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In ten years [through the use of computers], we can turn around three gen-
erations of poverty in inner city schools.

This statement, which appeared in the Washington Post on June
16, 1965, was made by Bruce Merrifield, then Assistant Secretary of
Commerce for Productivity, Technology, and Innovation. Unfortu-
nately, history has not agreed with Merrifield. In fact, if we continue
using computers as we have been, the impact on America's ability to
write, read, add, and think will be negligible.

Connecting School Experiences

The concept of integration is mentioned often by those who write
about thinking and about curriculum elements that will improve the
quality of student thinking. This concept refers to the ability of crea-
tive thinkers to connect nonobvious aspects of experience. It is the
ability to identify common elements in uncommon events that distin-
guishes the active mind from the routine mind. The "grand synthesis"
is the direction, if not the goal, of the creative thinker.

In a similar manner, the goal of the most significant, if not the
most popular, curriculum developers in the United States has been to
provide students with an opportunity to find the connections among
events often studied in isolation. In such landmark efforts as "Man A
Course of Study," the social, political, economic and political aspects
of life are concurrently examines because of their relatedness. In con-
trast, the teaching of organic chemistry as one chemistry and inor-
ganic chemistry as another chemistry is a classical example of the
artifical partitioning of theory and experience that has historically
occurred in curriculum development.

Schools, therefore, have a mixed record of providing students with
integrated curriculum experiences, regardless of our general accept-
ance that good education and good thinking emphasize the interre-
lated or integrative aspects of phenomena.

Nonintegrative Use of Computers in Schools

The applications of computer technology both reflect and exac-
erbate fragmentation of school curriculums. The lack of computer
integration in the overall curriculum is evident in three ways com-
puters are commonly used in any school where computers have been
purchased in any reasonable quantity.
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Computer Usage as a Reward

In many classrooms, where the entertainrneot value of computers
is recognized, teachers use absorbing learning games as rewards for
good classroom behavior. The educational software used in these sit-
uations is generally entertainment oriented rather than mastery ori-
ented. In other words, the student plays, rather than works, with the
computer. Progress is rarely measured so neither the child nor the
teacher knows whether these entertainment sessions are helping or
confusing the child in academic areas.

Even when software provides a face-valid concept and a powerful
presentation, the content is most likely only peripherally connected to
the curriculum of the classroom. Students are confronted with a series
of discontinuous curriculum events, which only h.4mpers teachers
when they try to help students gee the connections between school
experiences where relationships are not planned.

Computer Usage as Literacy

A second nonintegrative use of computer appearing in the public
schools is the "computer literacy" movement. The computer literacy
strategy is one in which schools teach students how to program com-
puters, thereby protecting them from some anticipated deprivation in
later life.

It would be foolish not to have students understand the relation-
ship of logic, physics, engineering and so forth that underpin the cre-
ation and operation of computers. It would be foolish not to discuss
the ethical and moral consequences of havir.,: computer power, as we
do the other powers we have (press, economic, military). But even at
a practical level, the programming used and taught on microcompu-
ters has little to do with the fourth and fifth generation languages that
most professionals will be expected to use. Becoming familiar with
current microcomputer programming languages is unlikely to help a
student succeed professionally.

The outcome is that the schools have just shoved another voca-
tional education program into an already crowded school day. What
makes this a little different is its appeal to the middle and upper
classesmuch as egg painting might have been a hundred years ago.
But the result is another example of nonintegrative additions to the
overloaded school curriculum. This can only weaken teachers' at-
tempts to connect this fragmented intellectual experience.
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Computer Usage as a Secret intorial

A third nonintegrative aspect of the schools' use of computers is
found in the computer's very private relationship to the person using
it. The computer and the student enter into a "black box" arrange-
ment. in the classroom, where the students are reading books, working
in workbooks, performing experiments, or writing papers, education
has a "public" aspect. A well-trained adult, and even one not so well
trained, can usually figure out what students are doing and determine
the kind of things to say to encourage students to understand the
relationships between their work and more complex issues.

Unfortunately, most of today's instructionally oriented computer
software does not reveal a great deal about what is going on to teachers
or parents or anyone else who happens to be in the vicinity. The com-
puter does not allow you to estimate progress with a glance as a
workbook or lab experiment might allow. The computer gives the
teacher little opportunity to diagnose student conceptual or social
problems, as can be done in settings where students are engaged in
more "public" learning. In some situations, the software does not even
provide sufficient information about students' mastery of subjects cov-
ered in the programs. Computers and students become the black box
in which the teacher is not allowed to look. Only the students know
what they are doing. The teacher loses control and cannot help stu-
dents integrate experience at the computer with the overall program
of the classroom or school.

How Can Computers Be Successful in the Schools?

Three general areas seem highly probable for successful use of
computers in schools.

Necessary Support for Drill and Practice

First, computers can provide the absolutely necessary drill and
practice necessary for mastery of many important areas of the school's
curriculum.

Yet drill and practice is often discounted by the academic com-
munity, even though it is the method we have used to master specific
academic areas. It is especially critical for students who come from
homes where conventional curriculum topics are not supported.

For some families, the school is a necessary source for remodeling,
rehearsal, and practice. Children from such families rarely see or hear
the basic rules of many subject areas utilized outside of school. They
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do not have the supervision, extra time, or support needed to practice
the skills that stem from basic curriculum concepts.

Students need to practice. They need to practice what they have
been taught so that they can use what they have been taught. Teachers
simply do not have the time to give individualized drill and practice
to each student in their classes, much less evaluate the results and
provide feedback to students.

Necessary Support to the Distribution of Complex Curriculums

A second highly probable area for success is using computers to
make complex curriculums universally available. Subjects like the
basic skills can be taught well on computers because they have the
advantage of being well defined, highly teachable through tutorial
instruction, and politically attractive. However, you only need the first
co:nponent, a well-defined topic, to create a successful computer ap-
plication. There are other curriculum areas where broad scale access
might depend on the use of a computer to provide the expertise nec-
essary to "teach" in a difficult area. The computer will never play all
roles or even the most significant roles in making access to complex
curriculums available in all schools. However, the computer may allow
curriculurh developers to break the teaching, evaluating, prescribing
tasks into more parts, thereby allowing training to focus on a few very
achievable but critical tasks that only teachers can perform.

Necessary Support for Improving Overall Productivity

Every time a new idea comes along, it seems to take time from
school days znd energy from teachers. If the computer is going to be
widely adopted in the schools, it must do the opposite. The power of
the computer to improve efficiency has already been proven in the
schools. However, the proof comes from applications in the adminis-
trative offices, not from applications in classrooms. As noted earlier,
some things need to be learned through repeated rehearsal and prac-
tice. The schools are confronting a number of students who arrive at
advanced levels of schooling without basic skills. What can you say
about the productivity of the schools when the output is near zero? It
is a very unproductive school whose students cannot spell, write func-
tionally, or use reasonable grammar. There is no question that com-
puters can reduce this low productivity without adding to the burdens
of teachers. The computer can improve the management of the most
important resources in students' intellectual development. These re-
sources are the energies and aspirations of students, teachers, parents,
and administr tors. The computer may provide the modern, high
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pupil teacher ratio school its only opportunity to coordinate these
energies into a partnership.

Student /teacher productivity. Students have a certain amount of
time available to learn under the supervision of the school. Because it
is critical to utilize that time well, students need to confront the right
task at tilt ight level. The computer is a proven device for monitoring
ongoing activity, for testing progress and for branching to appropriate
next steps.

Parent productivity. The number t..` r!udies showing the signifi-
canc- of parent involvement in the 'z. :on of chihire continues to
grow. Yet how many i.arents real. . ...cess to sufficient informa-
tion to understand what their chi' doing in school, much less
play any role in supporting the sch curriculum?

Information is almost always general. If you ask what subjects a
child is pursuing, you may get an answer as br.icily staed as "reading"
and "mathematics." If you ask for a diagnosis of strengths and weak-
nesses, you may get an answer as broadly stated as "has trouble with
reading" or "needs help on number facts.'

However, teachers cannot be asked to accept the administrative
burden for reporting such information beyond what they are already
attempting to do. This is a task ideally suited for a technical solution.

Software is r. m available to provide reports to both the teacher
and the parent ok_ how much progress the child is making and in what
areas additional work is needed. Teachers with five or fewer students
could provide such reports themselves. But teachers with well-de-
signed computer software can do so for 20 or 40 students.

School administrator's productivity. Since most information about
a child's performance is never recorded, the executive leadership in
school buildings and district offices has little concrete information
about curriculums presented in classrooms or the output of those
efforts.

Principals who argue for more people, books, or computers rarely
base their arguments on the impact of previous purchases. They sim-
ply don't have that information. To have information, something nee is
to be recorded at the source . . . in the classroom. To receive infor-
mation, someone nec. Is to organize the data and put them into an
understandable forma Finally, to read information, someone has to
make a written report. leachers are always the logical source, but thcy
are always overloaded.

This, then, is another opportunity for using existing software that
provides executives reports for the school administrator without re-
quiring additional people to record, organize, or report.

mmiummions
e
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What Schools Need From the ;axt Generation of
Software

One of the problems with the first generation of education soft-
ware is that it has not gone far enough to assist schools' efforts to
improve the iutellectual status of students. Ironically, it has also made
computers a burdenrather than a productive toolto many teach-
ers. There are five specific needs that schools will require of software
in the remainder of this decade.

1. Focus on czrrent curriculum priorities: the ability to focus on
basic skills and curriculum areas regarded as high priority by the
school community.

2. Ensure mastery: the ability to provide small modules with
built-in evaluations that can be tailored to fit individual education
programs.

3. Keep the teacher informed and in control: the ability to provide
rer orts to teachers on student progress and remediation require-
ments.

4. Inform parents: the ability to generate reports that parents can
use to support educational efforts.

5. Support principals' resource de,i;sions: the ability to provide
reports to principals on the overall progress of students and on the
use and value of computers being used for instruction.

Questions Supporting Software Accountability
Standards

How is this vision of a new generation of integrated educational
computer software different from the programs used in most schools
Loday? There are some questions which should be a.ked by all adults
concerned about maximizing students' intellectual development be-
fore software purchases are made:

1. ' -low do you know the concepts being taught by existing soft-
ware are the ones children will be expected to know in order to suc-
ceed ir, school?

2. How does the software help students know (a) where to stat,
(b) what to do next, and (c) how things are going?

3. How does the software help teachers know (a) where all stu-
dents are, (b) which students seem Go be having the most trouble, and
(c) whether time is being spent where effort is most needed?

4 How does the software help teachers witk diagnostic and pre-
,criptive testing?
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(a) Is there detailed information about correct and incorrect re-
sponses from each student?

(b) Is there information about the learning style of students?
(c) Can reports be generated for parent-teaching meetings?
5. How does the software help principals with information about

(a) which computers are being used, (b) what they are being used for,
and (c) how fully computers are being used, in terms of time.

6. How does the software help with reports on (a) special students
and special prog-ams, and (b) student progress and products that can
be shown to parents?

Quality software ;s software that connects with the ongoing cur-
riculum. It is software that provides the necessary basic drill and
practice, assists in the implementation of highly complex curriculums,
and improves overall school productivity.

With quality software, the computer can and will improve the
thinking of students in American schools. The problem is getting
started.

1
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