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 Socrates, the founder of the inductive method (Watson, 1978), was a master at 
analytical reasoning.  Plato, his student, believed in the reality of abstract Forms 
perceivable only through "the mind's eye," and imperfectly represented in everyday life 
(Plato's Republic, Jowett trans., 1871/1944, p. 258).  Aristotle, Plato's student, denied the 
Platonic Forms, and turned to biological classification in his search for truth.  Like Plato, 
Aristotle believed that imagery was important, but he added the element of sequentiality:  
"we recall these images by ordering them in sequence, associating them with one another 
according to the principles of similarity, contrast, and contiguity" (cited in Wittrock, 
1978, p. 61).  The threads of analytical, sequential reasoning versus nonsequential, 
geometric visions of reality create a fascinating dialectic of differing world views 
throughout the history of psychology.  Consider Locke's associationism, Pavlov's 
classical conditioning, Watson's behaviorism, Skinner's operant conditioning, and 
Bloom's taxonomy compared with Kant's a priori Anschauungen—“the spatial 
arrangement of objects given in perception" (Boring, 1950, p. 248); the gestalt 
psychologists—Wertheimer, Kohler, Koffka; Piaget's assessment of formal operational 
thought; and Guilford's structure-of-intellect model.  Some of the greatest minds in 
psychology conveyed their ideas in analytical sequences of ideas, while others tried to 
communicate images and geometrical relationships.  Is it possible that the clashes in 
conceptualization can be traced to differences in cerebral processing modes of the 
theorists? 
 
 In an attempt to answer that question, we turn to the field of neurophysiology.  
Well before the turn of the century, John Hughlings Jackson, a pioneer in brain research, 
hypothesized that the processing of visual information, perception, and visual imagery 
are all the province of the right cerebral hemisphere, whereas the processing of auditory 
information, verbal expression, and propositional thinking are the domain of the left 
hemisphere (Taylor, 1932/1958).  It is interesting to note that Hughlings Jackson's 
formulation of a hierarchy of levels in the evolution of the nervous system, from simple 
to complex and from automatic to voluntary, was also pivotal in the development of 
Dabrowski's theory.  Bogen (1969) asserted that the duality of the hemispheres is the 
basis for many other dualities throughout history—the yin and yang of human 
experience.  He summarized the ways in which the two hemispheres have been described 
since the mid-nineteenth century:  the "major" hemisphere characterized as expressive, 
linguistic, executive, symbolic, verbal, discrete, logical, analytic and propositional, and 
the "minor" hemisphere described as visual, visuospatial, kinesthetic, imaginative, 
perceptual, synthetic, preverbal, nonverbal, diffuse, and appositional. 
 
 The deduction that the right and left hemispheres specialize in different functions 
has been fairly well accepted in the last three decades. "The left cortical 
hemisphere...specializes somewhat in a propositional, analytic-sequential, time-oriented 
serial organization well adapted to learning and remembering verbal information" 
(Wittrock, 1978, p. 65), whereas "the processing of visual images, spatial relationships, 



face and pattern recognition, gesture, and proportion are seen to be specialized in the 
right hemisphere" (West, 1991, p. 14).   
 
 A converging body of evidence from unilaterally brain-damaged patients, 

from investigatings [sic] of normal people, and from split-brain research 
points to the conclusion that the left hemisphere is vastly superior and 
dominant to the right in linguistic processing, that it thinks logically, 
deductively, analytically, and sequentially, that its superiority derives from 
fundamental differences in the way it processes, decodes, encodes, and 
arranges information.  The right hemisphere is superior and dominant to 
the left in visuospatial construction, in recording the literal properties of 
the physical world, in visualizing the relationships of objects in space, and 
probably, in reaching accurate conclusions in the absence of logical 
justification.  (Levy, 1980, p. 253) 

 Benbow and her associates have found evidence that intellectually gifted students 
have enhanced right hemispheric functioning (Benbow, 1986; 1992; O'Boyle & Benbow, 
1990).  Referring to the work of Geschwind and Behan (1982), in which left-handedness 
and immune disorders were correlated with enhanced right-hemispheric development, 
Benbow (1986) found that "80% of mathematically and/or verbally extremely precocious 
students were left-handed, myopic, and/or had allergies" (p. 724).  Summarizing two 
decades of research, Benbow (1992) reported: 
 
 For the chimeric face task, the right hemisphere was markedly more active 

than the left, especially at the temporal lobe, while for the average ability 
students the left hemisphere was somewhat more active.  For the verbal 
task (noun/verb determination), the right hemisphere of the extremely 
precocious was somewhat more active with the opposite pattern found for 
the average ability subjects.  These electrophysiological data corroborated 
the behavioral findings of O'Boyle and Benbow (1990a), and support their 
hypothesis of enhanced right hemisphere processing involvement being a 
correlate of intellectual precocity.... 

 
  In this context, it is interesting to note that some of the 

characteristics that long have been found to describe intellectually talented 
students...are also thought to characterize the cognitive functions or 
contributions of the right hemisphere to problem-solving (e.g., see things 
holistically, deep comprehension, advanced moral reasoning, and 
humor)....The right hemisphere is thought to be better at dealing with 
novelty than the left hemisphere. 

 
  In summary, evidence is beginning to emerge indicating that the 

organization of cognitive functions within the left and right hemispheres in 
the intellectually precocious differs from that found for individuals with 
more average abilities.  The intellectually precocious exhibit enhanced 
right hemispheric functioning.  (p. 104) 



 However, not all researchers are in complete agreement with the localization of 
brain functions.  For example, Gazzaniga (1985) holds that the left hemisphere, the seat 
of language processes for the majority of the population, controls general cognitive 
functioning.  He has a modular view of brain organization, similar to Howard Gardner's 
(1983). 
 
 Clearly what is important is not so much where things are located, but that 

specific brain systems handle specific tasks.  We begin to see that the 
brain has a modular nature, a point that comes out of all of the data....  
That is, it is not important that the left brain does this or the right brain 
does that.  But it is highly interesting that by studying patients with their 
cerebral hemispheres separated certain mental skills can be observed in 
isolation.  It is a hugely significant point.  (Gazzaniga, 1985, pp. 58-59) 

It must be kept in mind that there is a complex interaction between the two hemispheres, 
particularly for higher level thought processes.  Wittrock (1978) reminds us that "no 
dichotomy of function does justice to the sophistication and complexity of the human 
brain" (p. 66). 
 
 Alexander Luria (1973), a leading neuropsychologist, also questioned the 
localization of verbal functions in the left hemisphere and perceptual or nonverbal 
functions in the right hemisphere.  Like Gazzaniga, he attributed greater cognitive power 
to the left hemisphere, perceiving it as the source of volitional control of behavior, with 
the right hemisphere responsible for subconscious, automatic processes not under 
volitional control.  Luria distinguished between simultaneous (all-at-once) and successive 
(sequential) processing, but he placed successive processing in the fronto-temporal 
regions of the brain and simultaneous processing in the occipital-parietal region.  
Simultaneous processing is essential to the discovery of relationships between 
components and the integration of many stimuli at once, often with spatial overtones 
(Kaufman, 1984), while successive processing enables the serial ordering of information.   
 
 Das, Kirby and Jarman (1979) developed a successive-simultaneous battery based 
on Luria's theory and validated the model with several studies of children.  The 
simultaneous/sequential distinction became the basis of one of the leading assessments of 
children's intelligence:  The Kaufman Assessment Battery for Children (K-ABC) 
(Kaufman & Kaufman, 1983).  A study of gifted young children (ages 4-6) conducted 
with the K-ABC (Hafenstein, 1986) found intellectual giftedness to be more strongly 
correlated with simultaneous than sequential processing, and highly gifted children were 
strong in both types of processing.  Sequential processing was related to reading 
recognition and simultaneous processing with reading comprehension. 
 
 From a completely different perspective, Raymond Cattell (1963) proposed a two-
factor theory of intelligence—fluid and crystallized abilities—based on factor analytic 
evidence of the structure among primary mental abilities.  Fluid intelligence is general 
reasoning ability, particularly the process of perceiving relations in figural and spatial 
material, whereas crystallized intelligence is the product of acculturation—education, 
training and practice—such abilities as verbal and quantitative reasoning, sequential 



memory, vocabulary, and reading comprehension.  "This kind of ability uses verbal 
mediation, sound inference, and sequential steps of logic in problem solving" (Harvey & 
Seeley, 1984, p. 76).  Cattell (1963) proposed that fluid intelligence is physiologically 
determined, but his collaborator, Horn (1976), and many other researchers who accept the 
basic theory, (e.g., Snow, 1981; Thorndike, 1963), reject the implication that fluid 
abilities are innate.  Cattell's theory of fluid and crystallized abilities strongly influenced 
Sternberg's (1985) triarchic theory of intelligence and became the basis of another major 
intelligence test:  the Stanford-Binet Intelligence Scale, Revision IV (Thorndike, Hagen & 
Sattler, 1986).   
 
 Harvey and Seeley (1984) used Cattell's theory in their analysis of the abilities of 
youth in a juvenile detention center.  Fifteen percent of the youth scored in the top third 
percentile on selected subtests of the WISC and WAIS, and the gifted offenders 
demonstrated higher fluid than crystallized abilities. 
 
 This pronounced elevation of the nonverbal areas of ability is evidenced 

among the gifted students in this study....  The fluid ability of these 
students had the greatest contribution to the gifted classification....  The 
traditional classroom situation appeared to have suppressed these students' 
high fluid abilities in the process of their learning of academic skills. (p. 
77) 

 Fluid intelligence sounds very much like Luria's simultaneous factor and the 
visual-spatial abilities attributed to the right hemisphere.  Crystallized intelligence seems 
to incorporate Luria's successive factor, and the linguistic competencies attributed to the 
left hemisphere.  Regardless of their location in the brain, there appear to be two 
factors—two basic ways of knowing—that need to be taken into account in educating 
gifted children:  spatial or fluid abilities and sequential or crystallized abilities.  
Hughlings Jackson (in Taylor, 1932/1958) proposed that the left hemispheric abilities are 
related to audition and that the right hemispheric abilities related to vision.  Spatial and 
visual are often combined as a single factor: "spatial-visualization ability" (Lohman, 
1989) and the connection between sequencing and audition has been established in 
studies of impaired auditory processing (Northern & Downs, 1994), and the development 
of reading skills (N. Jackson, in press).   The eye is considered a “synthetic organ,” since 
it mixes different wavelengths of light so that we perceive a single color, while the ear is 
an “analytical organ,” since it analyzes different frequencies of sound waves so that we 
can detect the individual components (Carlson, 1995, pp. 171-172).  Temporal (time-
sequenced) information is processed auditorily and spatial information is processed 
visually. 
 
Visual-Spatial and Auditory-Sequential Learners 
 
 Two basic learning styles—visual-spatial and auditory-sequential—have been 
found in gifted children through psychometric assessment (Silverman, 1989a; 1989b).  
Highly gifted children excel at both types of learning.  In 1980, a pattern of visual-spatial 
strengths was observed in children whose scores fell beyond the norms in the manual.  
Item analyses revealed that it was exceptional performance on visual-spatial items on the 



Stanford-Binet Intelligence Scale (Form L-M) (Terman & Merrill, 1973) that enabled 
some children to attain extremely high IQ scores.  A second group was identified in 1981 
who had very high visual-spatial abilities coupled with significantly lower auditory-
sequential abilities.  They could perform well beyond age level on memory for abstract 
designs, spatial orientation, visualization, and mathematical induction problems, but they 
could not repeat five random digits, repeat sentences accurately, or name the days of the 
week in order.  The majority of children in the second group were underachieving in 
school, with marked weaknesses in spelling, computation and writing skills.  In addition, 
a correlation was found between this second pattern and chronic otitis media (ear 
infections) within the first three years of life (Silverman, 1989a).  The sequential 
weaknesses observed were often tied to weak auditory processing abilities, confirmed in 
later audiological evaluations. 
 
 Over time, the term visual-spatial learner has become synonymous with the 
second group of children who are strong on visual-spatial items and weak on auditory-
sequential items.  From the descriptors of sequential and spatial learners listed in Table 7, 
it becomes apparent why the educational system works more effectively for sequential 
learners than for spatial learners, and why sequential learners are more often selected for 
gifted programs than spatial learners (Dixon, 1983; Silverman, 1989a). 
 ----------------------------------------- 
 Insert Table 5 about here 
 ----------------------------------------- 
 Contrary to the suppositions that these learners are less able in verbal reasoning 
(e.g., Dixon, 1983; Gardner, 1983; West, 1991), gifted visual-spatial learners usually 
obtain higher scores on verbal than on nonverbal measures (Silverman, in press).  They 
excel in the Verbal Comprehension Factor (Vocabulary, Similarities, Information and 
Comprehension) of the Wechsler Intelligence Scales and in verbally loaded intelligence 
tests, such as the Stanford-Binet Intelligence Scale (Form L-M).  Their primary weakness 
tends to be in sequential processing, as indicated by significantly lower scores on subtests 
with high sequential loadings (e.g., Digit Span, Coding, and Arithmetic).  Lohman 
(1994), in an article aptly entitled, "Spatially Gifted, Verbally Inconvenienced," has a 
similar argument with the verbal/spatial dichotomy: 
 
 The problem is erroneously labeled a discrepancy between verbal and 

spatial abilities, which it is not.  The key is not verbal ability, but fluency 
in retrieving words, particularly on the basis of their sound patterns, or 
fluidity in assembling novel utterances.  On the spatial side, it is the ability 
to generate and manipulate gestalten or whole patterns, usually of a fairly 
concrete sort, but in a fluid and flexible way.  (p. 252) 

 Visual-spatial learners describe their learning process as "thinking in images," 
while auditory-sequential learners appear to think in words.  Spatial learning is all-at-
once and sequential learning is step-by-step.  At times, gifted spatial students have been 
referred to as "inverted learners" or "upside-down learners" because they learn difficult, 
abstract material easily and the easy, sequential skills are difficult for them to master 
(West, 1991).  Areas of strength for visual-spatial learners often include construction toys 
(e.g., Legos), puzzles and mazes, chess, mathematical reasoning, map reading, geometry, 



topology, science, computer programming, metaphoric thinking, and interdisciplinary 
studies.  Some gifted spatial learners excel in the fine arts or mechanical abilities rather 
than mathematics, science and technology.  Still others with highly developed empathy or 
intuition demonstrate unusual emotional, moral or spiritual sensitivity.  Areas of 
weakness may include phonics, spelling, handwriting, foreign languages, rote 
memorization, timed situations, verbal fluency under pressure, and attention when 
information is presented verbally without visual aids. 
 
 Auditory-sequential learners are good listeners, are comfortable with step-by-step 
approaches to instruction, tend to be rapid processors of verbal information, and are 
generally able to express themselves well verbally.  Schools are tailored to this kind of 
learning style.  In contrast, visual-spatial learners are astute observers, think holistically 
in images, may arrive at conclusions without going through a series of steps (which 
makes it difficult for them to show their work), and may take longer to express their 
imaged perceptions in words.  They often feel out of step in traditional educational 
settings.  Gifted auditory-sequential learners are more likely to be high achievers in 
academic subjects, to be selected for gifted programs, to be recognized by their teachers 
as having high potential, and to be considered leaders.  Gifted visual-spatial learners are 
more often counted among underachieving and disenfranchised groups, twice exceptional 
children (giftedness combined with learning disabilities), dyslexics, children with 
attention deficit disorders, and creative children from minority groups.   
 
 Auditory-sequential learners can often be recognized by scholastic success.  
Visual-spatial learners usually need diagnostic testing in order to determine if the degree 
of disparity between their strengths and weaknesses is severe enough to indicate a 
learning disability.  Students who score 16 or above on the Block Design subtest of the 
Wechsler tests (WISC, WAIS, or WPPSI), in the gifted range on the abstract visual 
reasoning section of the Stanford-Binet Fourth Edition, or in the superior range on any 
assessment of visual-spatial abilities (e.g., the Matrix Analogies Test, Raven's 
Progressive Matrices, the Mental Rotations Test, etc.) have documented giftedness in the 
spatial domain.  High Block Design scores combined with significantly lower Digit Span 
scores, or Performance IQs significantly higher than Verbal IQs, are usually indicative of 
a visual-spatial pattern of learning. 
 
 A new instrument for students, teachers and parents is in the development stages:  
The Visual-Spatial Identifier (VSI).  It is being constructed by an interdisciplinary group 
of psychologists, neuropsychiatrists, sociologists, reading specialists, gifted program 
coordinators, speech pathologists, artists, tutors, and parents.  Thirty-seven positive 
characteristics of the visual-spatial learning style and 66 concomitant school problems 
have been generated.  The descriptors comprise eight clusters:  (1) visual rather than 
auditory; (2) spatial rather than sequential; (3) holistic rather than detailed; (4) focused on 
ideas rather than format; (5) pattern-seeking; (6) divergent rather than convergent; (7) 
sensitive; and (8) asynchronous (exhibiting large disparities between strengths and 
weaknesses) (Silverman, in press).  The following are some sample questions from the 
student version, The VSI, Student Report: 
 



 1.  I am an excellent visualizer. 
 2.  I think primarily in images instead of words. 
 3.  I have trouble expressing myself in words. 
 4.  I learn better from seeing than from listening.   
 (Silverman, in press) 

Three pilot studies have been conducted to date with (1) children and adults referred to 
the Gifted Development Center; (2) children referred to a clinic for attentional deficits; 
and (3) middle school students who excelled in mathematics.  Initial results indicate that 
there is considerable agreement between parental report and self-report on the two 
different instruments, and that the wording of some of the items is too complex for many 
children.  The self-report is currently under revision.  
 
 Spatial children appear to develop in a different manner from the norm.  
Normally, children progress at around age nine from a phase of eidetic imagery to what 
has been considered a more sophisticated linguistic phase (Bruner, Goodnow & Austin, 
1966; Luria, 1961).  Lohman (1994) believes that "high-spatial individuals preserve in 
adulthood imagery abilities that are lost to most individuals as they mature" (p. 255), and 
that those with heightened imagistic abilities have a potential for "visual-spatial creativity 
of a high order" (p. 255).  He suggests that high level creativity is fostered in children 
who are slower in language development, who are homeschooled during their early 
school years, and who are furnished with construction toys, such as wooden cubes, 
geometric puzzles, and mechanical models.  "Research suggests that the decline in the 
relative strength of visual-spatial abilities is not entirely due to disuse, but to their 
incompatibility with sequential modes of processing" (Lohman, 1994, p. 260).  Bruner 
(1973) recommends programs that stimulate visual thinking and problem solving.  And 
Lohman wistfully concurs:  "I wonder what my life would be like had my education 
given as much attention to the development of my visual-spatial abilities as to my verbal 
abilities" (p. 263).   
 
 How do auditory-sequential learners learn best?  Apparently, these students adapt 
and thrive in most educational environments.  How do visual-spatial learners learn best?  
The following guidelines can assist teachers in adapting lessons to capitalize on visual-
spatial strengths: 
 
 1. Present ideas visually on the chalkboard or on overheads.  "A picture is 

worth a thousand words."  Use rich, visual imagery in lectures. 

 2. Teach the student to visualize spelling words, math problems, etc.  An 
effective method of teaching spelling is to write the word in large, colored 
print and present it to the student at arm's length, slightly above eye level.  
Have her close her eyes, visualize the word, then create a silly picture of 
the word in her mind.  Then have her spell it backwards (this demonstrates 
visualization), then forwards, then write it once.  

 3. Use inductive (discovery) techniques as often as possible.  This capitalizes 
on the visual-spatial learner's pattern-finding strength. 



 4. Teach the student to translate what he or she hears into images, and record 
those images using webbing, mind-mapping techniques, or pictorial notes. 

 5. Incorporate spatial exercises, visual imagery, reading material that is rich 
in fantasy, and visualization activities into the curriculum.  Spatial 
conceptualization has the ability to go beyond linear thinking because it 
deals more readily with immense complexities and the interrelations of 
systems. 

 6. To accommodate introverts, allow the student to observe others before 
attempting activities.  Stretch wait time after questions and have all 
students write answers before discussing.  Develop a signal system during 
class discussions that allows introverts to participate. 

 7. Avoid drill, repetition, and rote memorization; use more abstract 
conceptual approaches and fewer, more difficult problems. 

 8. Teach to the student's strengths.  Help the student learn to use these 
strengths to compensate for weaknesses.  Visualization and imagination 
are the visual-spatial learner's most powerful tools and should be used 
frequently. 

 9. Allow the student to use a computer for assignments, and, in some 
subjects, for instruction.  Teach the student how to use a keyboard 
effectively. 

 10. Give untimed power tests.  Students with severe processing lags can apply 
to take their college board examinations untimed if the disability is 
documented through IQ and achievement testing within three years of the 
exams, and if teachers have provided extended time for tests. 

 11. Give more weight to the content of papers than to format.  These students 
often suffer from deficits in mechanics:  spelling, punctuation, 
paragraphing, etc. 

 12. Allow the student to construct, draw or otherwise create visual 
representations of a concept as a substitute for some written assignments. 

13.  If a bright student struggles with easy, sequential tasks, see if he can 
handle more advanced, complex work.  Acceleration is more beneficial for 
such a student than remediation.  

14.  Expose the visual-spatial learner to role models of successful adults who 
learn in a similar manner.    Many of the most celebrated physicists were 
visual-spatial learners.  Biographical sketches of famous visual-spatial 
learners can be found in The Spatial Child (Dixon, 1983), In the Mind’s 
Eye (West, 1991), and the spatial intelligence chapter in Frames of Mind 
(Gardner, 1983). 

 15. Be emotionally supportive of the student.  Visual-spatial learners are 
keenly aware of their teachers' reactions to them, and their success in 
overcoming their difficulties appears directly related to their perception of 
the teacher's empathy. 



Some good books on spatial learning are West's (1991) In the Mind's Eye, and Dixon's 
(1983) The Spatial Child,.  For more detailed information on meeting the needs of spatial 
learners in the classroom, see Silverman (1989a; 1989b).   
 
 Many highly gifted children prefer the visual-spatial approach to learning, but 
they can also switch back and forth between the two modes easily, and tend to rely on 
their well-developed sequential abilities when they cannot immediately apprehend a 
concept by means of spatial perception.  Correlations have also been noted between 
visual-spatial learning preference and introversion (Dixon, 1983; Lohman, 1994; Riding, 
1983; Silverman, 1989b).  "Children who showed a preference for imagistic processing 
were much more likely to be introverted, whereas those who showed a preference for 
verbal elaboration were more likely to extraverted" (Lohman, 1994, pp. 256-257).  The 
emergent pattern is that gifted spatial learners are likely to favor the visual modality, to 
be intuitive, to prefer perceiving to judging, and to be more introverted than extraverted.  
They tend to demonstrate high degrees of overexcitability, particularly imaginational, 
emotional, sensual, and psychomotor.  Gifted sequential learners are more likely to favor 
the auditory modality and are equally apt to be introverts or extraverts.  Most of them will 
be intuitive, but some will prefer sensing, and a large number, particularly high school 
students, will be organized, planful Js rather than organizationally impaired Ps.  They will 
probably score higher on intellectual, emotional and imaginational overexcitabilities than 
on sensual and psychomotor.   
 
 It must be kept in mind that while these correlations hold for the majority of 
children assessed, some sequential learners prefer vision to audition, some spatial 
learners prefer audition to vision, and some visual-spatial learners are predominantly 
extraverted.  There is also great variation in patterns of overexcitability.  The most 
difficult children to diagnose are those who have weaknesses in both auditory and visual 
modalities.  They are often labeled "kinesthetic learners," since they need concrete, tactile 
experiences to help them compensate for weaknesses in the major modalities. 
 
 School can be an unpleasant experience for visual-spatial learners.  Yet, their 
learning style may be uniquely suited for our technological future (West, 1991).  With 
appropriate detection and classroom modifications, these students can be highly 
successful, particularly as they tackle more complex subject matter in high school and 
college.  Visual-spatial learners show promise as future engineers, architects, pilots, 
mathematicians, scientists, computer programmers or technicians, entrepreneurs, artists, 
musicians, mechanics, human relations professionals, or spiritual leaders.  They are our 
quintessential "late bloomers."  Their chances of blooming are greater when they have 
teachers who recognize their promise, and adapt teaching strategies to fit their learning 
style.   
 
 It would be ideal if all teachers could modify their teaching styles to take into 
account all 24 of Dunn and Dunn's (1975) environmental, sociological, physical and 
psychological elements, as well as the different learning needs of all 16 types on the 
MBTI, and all the possible permutations and strengths of Dabrowski's five 
overexcitabilities.  However, it might be simpler to start with the dichotomy between 



auditory-sequentials and visual-spatials and assume that the current program is working 
effectively for the majority of the first group.  The 15 strategies listed above can be 
incorporated one at a time to observe their effectiveness.   
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