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Hyperactivity and creativity: The tacit dimension 

GERALDINE A. SHAW 
Georgetown College, Georgetown, Kentucky 

Discriminant analysis was performed on the combined data from two previous studies ofhigh-IQ 
children with attention disorder and hyperactivity. The variables that best discriminated these 
from normal children were left-sided laterality, the ability to perceive coherence tacitly, the use 
of incidentally acquired information, stimulation seeking, and the use of imagery in problem 
solving and in a creativity task. Regression analysis indicated that figural creativity is best pre
dicted by the ability to perceive relationships tacitly, by good memory for pictured objects, and 
by verbal creativity. A model was proposed to help explain the functioning of intelligent and 
creative attention-disordered individuals. 

In discussing the biology of cerebral dominance, Gesch
wind (1984) noted a "pathology of superiority" in the 
relationship between special "right hemisphere func
tions," learning disorders, higher levels of sinistrality, 
and allergies. A similar lateralization of function model 
(Levy, 1983) suggests that the left hemisphere is basically 
analytic, sequential, and linguistic, whereas the right is 
spatial, synthetic, attentional, and imagistic. Levy cites 
evidence that the right hemisphere is capable of highly 
complex cognitive processes, and that it is superior in the 
processes that are visuospatial and geometric, that facili
tate classification of non-nameable objects in concept for
mation, and that extract set-defining characteristics. 

The present analysis includes data from two previous 
studies examining Geschwind's (1984) hypothesis that tal
ents associated with right hemisphere processing will be 
seen in children with learning disorders. The cognitive 
processes investigated here have previously been linked 
to both creativity and attention deficit/hyperactivity dis
order (ADHD). Also examined are traits identified by Ross 
and Ross (1982) for ADHD children and by Sternberg 
(1985) for creative people, such as high curiosity levels, 
impulsivity, high risk taking, and high activity levels. 

Creativity 
Although no universal acceptance of a definition or mea

surement of the creative process exists, Getzels (1975) pro
posed that thinking may be called creative if it is uncon
ventional and has great intensity, and if it formulates the 
problem itself and yields a novel, useful product. The pro
cess of creative thinking was first described by Wallas 
(1927) as being composed of four stages: preparation (hard, 
conscious work), incubation (involuntary, unconscious 
work), illumination (a flash of insight), and verification 
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(a second period of conscious work). Yaniv and Meyer 
(1987) found that incubation involves an increased likeli
hood of successful solution of a problem as a result of a 
delay between a period of work on a problem and the sub
sequent coalescence of mental elements that together solve 
the problem. They encouraged the study of spreading acti
vation effects (using indirect criterion tasks) on how problem 
solutions are generated by people integrating diverse bits 
of implicit information. In discussing the roles of tacit and 
explicit knowledge in the creative process, Bolton (1972) 
mentioned the use of incidental cues in problem solving, 
wide scanning attention deployment, and diffuse awareness. 

Studies of the cognitive processes of creative individuals 
suggest that high creatives report and use more imagery 
and that hypermnesia is stronger in highly creative sub
jects than in low creatives (see Shaw, 1986). Using a 
remote-associates test of creativity, Bowers (1984) found 
stable individual differences in the ability to perceive co
herence tacitly. Shaw and Conway (1990) found that 
highly creative subjects used more nonconscious clues in 
solving anagrams and had lower thresholds for process
ing nonconscious information than did low creatives. 
Earlier work by Mendelsohn and Griswold (1964) showed 
that highly creative subjects who used incidental clues of 
which they were unaware solved anagrams to a greater 
degree than did low creative subjects. 

ADHD 
Douglas (1983) concluded that ADHD children perform 

more poorly than normal children in tasks requiring sus
tained attention, but paradoxically, that they do very well 
in high-interest situations. She suggested that basic atten
tional difficulties come from poor organization and in
vestment of effort and argued that low-effort tasks are 
preferred by ADHD children because they fail "to ex
tend the additional effort required" in demanding tasks. 
However, Borcherding et al. (1988) found no differences 
in automatic processing between ADHD children and nor
mal children, although the normal children were better 
in effortful or controlled aspects of their tasks. Similarly 
Rutter (1989) suggested that ADHD children have dif-
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ficulty inhibiting actions and that they are not necessarily 
more easily distracted than normal children. 

Douglas (1983) reported that some, but not all, ADHD 
children show cortical underarousal and are underreac
tive to environmental stimuli, and that most ADHD chil
dren function outside of their optimal range of arousal 
most of the time. These children are underaroused in dull 
tasks and supraoptimally aroused in interesting tasks. In 
a similar vein, Zentall and Zentall (1983) proposed a model 
of optimal stimulation for attention-disordered and other 
deviant children. However, arousal levels do not explain 
the information-gathering abilities of these children. 

The Present Analysis 
Data from two previous studies were combined for this 

report. In one study, in Norfolk, England (Shaw & Brown, 
1990), teachers selected high-IQ, attention-disordered, hyper
active (ADH) schoolchildren and matched them for age, 
sex, and IQ with normal children, while in another study 
of high-IQ children in Kentucky (Shaw, 1989; Shaw & 
Brown, 1991), the Conners Abbreviated Teacher Rating 
Scale (Conners, 1973) was used to determine subject and 
matched control group selection. (Note that ADHD refers 
to a clinically diagnosed condition, while ADH designates 
subjects who were selected by their teachers.) With the 
exception of a more elaborate allergy scale (Shaw, 1989), 
the same measures were employed in both studies. 

METHOD 

Subjects and Design 
The subjects from two studies were pooled so that the ADH children 

from both studies made up the experimental group and normal subjects 
(matched for age, sex, and IQ) from both groups made up the control 
group. Discriminant and multiple-regression analyses were conducted on 
the variables that were measured with the same instruments in both studies. 

Materials and Procedure 
The variables measured were: laterality, tacit coherence of relation

ships, use of incidental information in solving anagrams, free recall of 
focal and peripheral objects, creativity, incidental memory, problem
solving style, and stimulation seeking. (See Shaw & Brown, 1990, for 
a more complete description of the method.) Tasks measuring these vari
ables were administered in the following order: 

l. Laterality was established with 10 common skills (writing, kick
ing, viewing through a hole in a card, etc.), each of which was assessed 
twice. Scores between +20 (right side) and -20 (left side) indicated the 
degree of predominance of laterality of function. 

2. Tacit coherence of relationships was measured by showing the chil
dren groupings of related or unrelated objects pictured on stimulus cards 
as central and peripheral objects. Tasks 2-4 were interrelated so that 
peripherally embedded in Task 2 were 10 objects, which, unknown to 
the subjects, were solutions to the anagrams in Task 3. These pictures 
were meant to prime or activate memory traces of these objects to aid 
subjects in their anagram solving. Six related groupings of objects were 
constructed on the basis of common word association norms, while six 
groupings were randomly chosen words. The children were asked to 
focus on the central object for I sec and then to state whether the grouping 
was related or not. The score for this task was the number of groups 
correctly identified as related or unrelated. 

3. Anagram solving was employed to determine whether the subjects 
could use incidentally acquired information in subsequent problem
solving situations. The 10 simple, five-letter anagrams, which were pre
sented without time limitation, had solution words that corresponded 
to 10 of the peripheral objects in Task 2. The score for Task 3 was the 
number of anagrams solved. Also recorded were the numbers of sec-

onds needed to solve the anagrams or the number of seconds taken for 
each anagram until the child gave up. 

4. After all anagrams had been presented, the children were asked 
to recall as many of the objects on the picture group cards as possible. 
Scores were the numbers of focal and peripheral objects remembered. 

5. Creativity was measured by administering two subtests, one figural 
(circles) and one verbal (just suppose) from the Torrance Tests of Creative 
Thinking (Torrance, 1974). 

6. Incidental memory was tested by showing subjects a series of 10 
pictures of farm animals in similar, yet slightly different, backgrounds, 
and then showing the subjects only the backgrounds with the animals re
moved and asking the subjects to tell which animal belonged in each picture. 

7. Problem solving was determined by asking subjects to solve a "Mon
ster" version of the Tower of Hanoi problem. The children were given 
blank pages of paper and asked to show how they would solve the problem. 
Their responses were rated on a continuum from picture/symbol use only 
(5 points) to use of only wordslletters/numbers (1 point; see Shaw, 1985). 

8. Stimulation seeking was self-reported on the Stimulation Seeking 
Questionnaire for Children, which comprised 24 items similar to those 
in Zuckerman's Sensation Seeking Scale, Form V (1979). The score for 
this test was the number of responses showing greater stimulation seeking. 

RESULTS 

Discriminant analysis was performed on the data massed 
from the two studies. Discriminant function values were: 
Wilk's A = .26, X2 = 70.76, df = 14, and p < .0001. 
Means and standard deviations for all variables are sum
marized in Table 1. The results of discriminant analysis 
(see Table 1) showed that the variables that discriminate 
between the groups best (descending in order of signifi
cance within the single function found) are laterality, the 
ability to perceive relationships tacitly, crossed eye-hand 
dominance, time spent with unsolved anagrams, figural 
creativity, sensation seeking, incidental memory, the use 
of imagery in problem solving, and the use of peripheral 
information to solve anagrams. The variables that did not 

Table 1 
Discriminant Analysis Statistics 

Group 

ADH Control 

Variable A F(1,62) p< M SD M SD 

Laterality 0.73 21.8 .0001 7.0 6.8 15.3 6.6 
Tacit coherence 0.80 14.9 .0003 10.1 1.0 8.7 1.7 
Eye dominance* 0.82 12.4 .0008 1.5 0.5 1.9 0.3 
Reaction time ana- 0.83 12.1 .0009 28.6 8.7 38.7 14.3 

grams not solved 
Circles 0.84 11.8 .001 56.5 15.2 42.1 16.5 
Stimulation Seeking 0.84 11.4 .001 17.2 3.4 14.1 3.8 

Questionnaire for 
Children 

Incidental memory 0.84 11.1 .002 4.4 1.5 3.1 1.8 
Monster problem 0.90 6.6 .01 3.1 1.5 2.1 1.4 
Anagrams solved 0.93 3.8 .05 3.8 2.1 2.7 1.5 
Recall of focal 0.96 2.1 .16 4.3 1.5 4.8 1.5 

objects 
Reaction time 0.98 0.6 .43 15.8 6.1 14.5 8.3 

anagrams solved 
Suppose 0.99 0.1 .91 22.0 10.5 23.1 9.1 
Recall of peripheral 0.99 0.5 .94 1.8 1.8 1.6 1.9 

objects 
Country 1.00 0.0 1.0 

Note-ADH = attention-disordered. hyperactive children. *Crossed 
eye-hand dominance = I; same eye-hand dominance = 2. 



discriminate between groups were recall of focal objects, 
reaction time in solving anagrams, verbal creativity, and 
recall of peripheral objects. The percentage of cases cor
rectly classified in this analysis was 90.6%. 

To determine the predicting factors of figural creativity, 
the data from subjects of both groups were combined and 
submitted to multiple-regression analysis with figural cre
ativity as the dependent variable and tacit coherence, num
ber of anagrams solved, reaction times for solved and un
solved anagrams, recall of focal and peripheral objects, 
incidental memory, the monster problem, sensation seeking, 
intelligence, age, crossed eye-hand dominance, and later
ality as independent variables. The factors that proved to be 
significant predictors of figural creativity were (a) recall
ing focal objects (p < .01), (b) tacit perception of rela
tionships (p < .04), and (c) verbal creativity (p < .04). 
The underlying commonality between verbal and figural 
creativity (factor c) and the link between imagery memory 
and creativity (factor a) have been reported in previous 
studies (Shaw, 1985, 1986). Interestingly, the ability to 
perceive relationships tacitly (factor b) is the only variable 
that both predicts figural creativity and discriminates ADH 
children from normal children. This supports Bolton's 
(1972) conclusion that the ability to tacitly gather infor
mation is of importance in the creative process. 

DISCUSSION 

The analysis of data from two studies has provided further evidence 
that high-IQ, attention-disordered children deal with the world in a man
ner that is cognitively and behaviorally different from that of normal high
IQ children. If evidence of imagery-based creativity can be considered 
unusual talent, these results can be seen as support for Geschwind' s theory 
that a high degree of talent will be found in learning-disordered individuals 
who show a higher degree of left-sidedness than most individuals. It 
appears that ADH children can process information and relationships 
in an unfocused interaction with the stimulus materials. They rely on 
nonverbal processes in meeting the demands of educational situations, 
although their verbal skills are not poor. Because of their inability to 
direct and sustain attention normally, hyperactives cope with environ
mental demands by acting on the basis of less complete or less fully 
conscious information. I suggest that ADH children generate unusual 
ideas from their somewhat diverse and idiosyncratic knowledge bases. 

But how may the various factors from the present analysis and from 
other research reports be integrated to explain the creativity of intelli
gent, ADHD individuals? First, several observations will be given, and 
then various aspects of these points will be synthesized into a model 
of ADHD and creative behavior. 

Links Between Laterality and Cognitive Deviance 
A number of studies have demonstrated interconnections between later

ality and such deviant cognitive and behavioral symptoms as those seen 
in schizophrenia, ADHD, dyslexia, stuttering, and autism. Of particular 
interest are reports of relationships between between left -eye dominance 
and learning disorders (see Denclda, 1979), childhood hyperactivity (see 
Zinbarg, 1987), and schizophrenia (see Merrin, 1984). The mechanisms 
controlling ocular dominance in relation to cognitive and behavioral de
viancies have not been extensively explored, but the existence of many 
studies relating these factors warrants further research efforts. 

Posner (1988) listed four disorders in which underlying neural damage 
is unknown but in which individuals are unable to concentrate or inter
act appropriately with the environment: depression, schizophrenia, closed 
head injury, and attention-deficit disorder. He used schizophrenia as a 
model in describing a pattern of right visual field deficit of attention (due 
to left hemisphere abnormality). Although in subjects with schizophrenia 
there is a right-visual-field reaction time deficit, Swanson et al. (1991) 
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have shown that, for ADHD children, the right-visual-field reaction time 
is normal but the left-visual-field reaction time (right hemisphere) is 
abnormal in that it is faster than expected. Thus ADHD subjects have 
difficulty in maintaining attention, not in the usual sense of sustained 
attention during a vigilance task (15-60 min), but in the "rapid dissipation 
offocused attention which occurs over a very brief period (800 msec). " 

ADHD Individuals Have Impaired Cognitive Control 
Impulsivity is a common characteristic for both ADHD and highly 

creative people. Logan (1989) concluded that ADHD subjects have dif
ficulty inhibiting some of their actions and do not gain control of auto
matic processes as readily as do normals. Posner and Rothbart (1989), 
in integrating much material on the varieties of automaticity, stated that 
"automatic processes seem most effective in governing behavior when 
the subject is otherwise occupied and thus less able to employ a qualifying 
context. " They describe automatic operations as not limited in capac
ity and as occurring without intention and awareness. It seems fair to 
say that, given their attention problems, qualifying contexts are quite 
difficult for ADHDs to attain, and that they rely on automatic processes 
to a greater extent than do others. Indeed, there are many anecdotes 
of hyperactives operating on "automatic pilot." 

Boredom Is Aversively Stressful to 
Creative and ADHD Persons 

Boredom intolerance is a factor common in high sensation seekers 
(Zuckerman, 1979), and both ADHD and creative individuals are rep
resented in this category. Indeed, persistent, "driven" behavior is quite 
common in highly creative persons (Getzels, 1975). Understimulation 
is aversively stressful (Zentall & Zentall, 1983) and may result in men
tal disorganization. 

Shaw and Giambra (1991) examined the thought intrusions in attention
disordered subjects during a boring vigilance task in which subjects were 
asked to respond to queries about spontaneous and deliberate thoughts as 
well as to the task itself. The results showed that ADHOs gave the highest 
numbers of spontaneous task-unrelated thoughts (TUTs) and false alarms 
and that left -eye dominance was related to childhood hyperactivity charac
teristics and to spontaneous TUTs. This suggested that ADHOs appeared 
to have distractions that were internal, rather than external, whereas 
the controls reported greater command of their thought processes. It 
appears that high levels of nonconscious processing from fleeting sensory 
input and! or previous thought emerge rapidly into consciousness as spon
taneous thoughts. When ADHD individuals are bored, their semantic 
activation processes may seem more random and may cause discomfort 
to these individuals, resulting in poor coordination of attentional and 
inhibitional processes. It seems likely that unbidden, uncontrolled thoughts 
may be aversive to ADHD persons, leading them to behaviors that pro
vide relief from such intrusions (i.e., extreme sensations, drug use, etc.). 

Unbidden Thought Is Common in ADHD and Creative People 
Shaw and Conway (1990) found that although semantically related 

conscious clues facilitated anagram solving in all subjects, high creatives 
used semantically related nonconscious clues to solve more anagrams 
more quickly than did low creatives. When a clue was presented below 
the threshold of awareness and semantic activation occured, the high 
creative felt that an idea had simply "popped into his head." If the idea 
was of immediate help, the anagram solution was facilitated; if not, the 
idea was ignored. In these experiments, high creatives also detected and 
identified words more quickly than did low creatives, but they also gave 
more false alarms. It was concluded that high-creative subjects were 
more tolerant of noisy or otherwise impoverished information from mem
ory and the environment, less inhibited by nonconscious information, 
more willing to take risks, very tolerant of ambiguity, and more pre
pared to make decisions on the basis ofless complete information. This 
may be a partial basis for apparent creative behavior. 

The anagram task used in the present study was modeled after that used 
in the Shaw and Conway (1990) experiments with creatives. ADH children 
also responded by using more tacit clues than did controls. They, too, 
tolerated more ambiguous and incidental information and made use of it. 

Integrating Some Findings of ADHD and Creativity Studies 
It is possible to put together two very different findings: the indica

tion of a specific deficit for ADHDs reported by Swanson et al. (1991) 
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that causes focused attention to dissipate within a period of about 
800 msec, and the Shaw and Conway (1990) result that high creatives 
process information below the level of awareness at very fast speeds. 
Indeed, the fastest clues presented tachistoscopically to subjects were 
given for a duration of 3 msec. Such priming of semantic activation oc
curs automatically and without effort or awareness. 

If the methods of the Shaw and Conway (1990) work, and if the present 
study can be extrapolated to real-life situations, it is reasonable that both 
high-IQ ADHDs and high creatives gather information using more pro
cesses that are below the level of conscious awareness. Certainly, both 
types of subjects did, quickly and effortlessly, pick up and later use in
formation that they could not recall seeing in the anagram task presented 
to them. Indeed, there is much evidence from other investigations that 
both creatives (see Bolton, 1972) and ADHD children (see Zentail & 
Zentail , 1983) use broad scanning and less focused strategies in infor
mation gathering. It may be that the effects of rapid semantic activation 
processes, triggered by fleeting sensory input and/or previous thought, 
interfere with maintainence of attention and that they have learned to 
cope with their environments by using the skills that are available to them. 

An Integrated Model 
The following model may help to explain the behaviors of intelligent 

and creative ADHD persons. These individuals seek high-sensation and 
risk-fIlled situations, which, given their scattered information-gathering 
styles , leads to a divergent knowledge base. In these individuals, higher 
levels of nonconscious processing from tacit perception and/or previous 
thought and subsequent semantic activation are present. The results of 
these processes emerge into consciousness as spontaneous thoughts . 
When such persons are bored, which is a highly stressful and aversively 
arousing condition for them, they lack coordination of attentional and 
inhibitional processes, and their semantic activation processes are more 
random and may cause discomfort, resulting in poor concentration. When 
their interest is captured, higher arousal levels are again present, but 
semantic activation may be guided by internal and external cues , al
lowing smoother cognitive functioning . Thus these individuals exhibit 
poor inhibition and high irnpulsivity in situations of little interest to them 
and may gain "automatic control" only when interest is secured. 

Implications for the Study of ADHD 
Malone, Kershner, and Siegel (1988) tested the hypothesis that 

stimulant medication increases the ability to focus attention. In their dis
cussion of the possible effects of the constriction of cognitive process
ing by stimulants, they noted evidence suggesting that stimulants cause 
ADHD children to canalize their attentional capacity, to become per
severative and lacking in flexibility, and to exhibit reduced curiosity 
and incidentailearning. Malone et al. (1988) found that methylpheni
date (ritalin) induced a left hemisphere advantage, which was interpreted 
as a normalization effect. The favorable therapeutic effect was produced 
through inhibition of excessive right brain activity in response to task 
demands that engaged the left hemisphere. Thus one ramification of 
stimulant medication appears to be that it takes some of these children 
out of the mode of processing information that is easiest for them. There
fore, childhood medication may be counter-productive for a lifetime of 
cognitive functioning that is based on strategies and knowledge gained 
earlier in life. Although the learning of language skills and concentrated 
effort must not be ignored, these children may be best served by being 
allowed to use their natural interests to achieve optimum arousal by means 
of the cognitive processes that they favor most. 
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