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Giftedness is amultifaceted concept that involves awide range of inputs and outputs. Hence, there aremany the-
ories suggesting a multidimensionality of giftedness. The aim of the present paper is (a) to position giftedness in
terms of the processes involved and (b) to propose a multidimensional conception in order to differentiate cre-
ative and academic giftedness. Creative giftedness is represented by a high ability to produce ideas that are orig-
inal and valuable in a specific domain or in several domains of work. There are many arguments that set creative
giftedness apart fromother types of giftedness. First, someempirical and theoretical data suggest that creativity is
a specific characteristic that is independent from intelligence.Moreover, high levels of creativity are explained by
specific processes that are not involved in high academic achievement. Finally, some researchers have observed
cognitive styles and personality traits that may explain the distinction between high academic performance and
highly creative performance.
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Is there a single kind or are there multiple kinds of giftedness? This
question has been debated for much of the last century related to issues
concerning the unicity versus the multiplicity of intelligence(s) and the
mindmodularity (Fodor, 1985). The question of different kinds of intel-
ligencehas in part emergedwith Thorndike's (1920) assumptions about
social intelligence. It could be considered that these distinct intelli-
gences are explained in terms of differences in the domain of invest-
ment (Gardner, 1993) or in the processes (or thinking) involved in
treating information (Sternberg, 1996). Sternberg proposed in his theo-
ry a distinction between academic, practical and creative intelligence.
Based on this last perspective, it could be interesting to identify to
which degree creative giftedness can be distinguished from academic
giftedness with both indicating a high level of excellence. Do they
refer to distinct psychological processes? Do they depend on specific
cognitive, conative and affective dispositions? The goal of this paper is
to propose answers to these questions that describe why academic

and creative giftedness are simultaneously dependent (i.e. creativity de-
pends in part on intelligence) and independent from one another.

1. The notion of different kinds of giftedness: Creative versus aca-
demic giftedness?

1.1. Theoretical perspectives

Sternberg (2000) proposed a typology of giftedness that contrasts dif-
ferent kinds of giftedness including academic and creative giftedness. He
proposes seven types of gifted individuals: The analyst, the creator, the
practitioner, the analytic creator, the analytic practitioner, the creative
practitioner, and the consummate balancer. This typology not only has
the advantage of emphasizing the distinction between academic and cre-
ative giftedness, it considers also a potential association between high
levels of academic and creative performance. Thus, even if Sternberg
posits the existence of academically and creatively gifted persons, he pro-
poses also that some gifted people like the analytic creator, exhibit high
levels of performance in both the academic and the creative domains.

Milgram (1989) has also proposed a model of giftedness, which
clearly distinguishes academic abilities from creative ones, and which
has two dimensions: Thefirst dimension,which defines the type of abil-
ity, includes two academic types and two creative types. The second di-
mension defines the level of ability. As in Sternberg's model (Sternberg,
2000), the first dimension allows us to construct a typology of gifted-
ness which includes: Persons gifted with general intelligence; persons
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gifted with general original or creative thinking (the ability to generate
a large number of ideas in problem-solving tasks); persons giftedwith a
domain specific academic ability; and finally persons gifted with do-
main-specific creative ability. It should be underlined that Milgram's
model is not just composed of a cognitive component; it conceives gift-
edness as the result of a complex interaction of cognitive, socio-person-
al, and socio-cultural influences.

In the domain ofmathematics, Sriraman (2005) examined the possi-
bility of distinguishing creatively gifted mathematicians from academi-
cally gifted mathematicians. He based his analysis on Usiskin (2000)
classification of mathematicians which describes mathematicians
using seven levels. Level 1 refers to the basic cultural usage of numbers.
Level 7 refers to the highest level of mathematicians who are the prize-
winners in the field. The interesting point about this scale is the qualita-
tive gap, which was suggested by Usiskin himself: Level 5 refers to the
professional mathematicians whereas the two last levels refer to what
he called creativemathematicians. Based on this continuumand as indi-
cated by Sriraman, creativity involves giftedness but giftedness does not
necessarily imply creativity. This distinction between levels 6 and 7 em-
phasizes the ambiguous question of the quantitative or qualitative dif-
ferences between academic and creative performance. At this point,
we could ask if there is any quantitative and/or qualitative distinction
between creative or academic giftedness. From this perspective
Sriraman proposed a definition of mathematical giftedness (academic
giftedness in math) and mathematical creativity (creative giftedness
inmath). Academicmathematical giftedness is defined as a set of specif-
ic abilities including the ability to reason in abstract terms, to generalize
and to discern mathematical structures; the ability to manage data; the
ability to master mathematical principles; the ability to think analogi-
cally and heuristically; the reversibility of mathematical operations;
the intuitive awareness ofmathematical proof; the independent discov-
ery of mathematical principles; the ability tomake decisions; the ability
to visualize problems; the ability to infer behaviors; the ability to distin-
guish empirical from theoretical principles; the ability to think recur-
sively and the ability to learn at a faster pace.

Although creative giftedness in mathematics seems to involve these
abilities, it also involves creation-specific abilities: “The ability to produce
original work that significantly extends the body of knowledge and/or the
ability to open avenues of new questions for other mathematicians”
(Liljedahl & Sriraman, 2006, p 23). Thus, in this perspective there are
both quantitative and qualitative distinctions between academic and
creative giftedness: creativity involves academic abilities but also re-
quires specific abilities and processes.

This definition is in linewith Kuhn's perspective (Kuhn, 1976)which
posits that creativity in science is supposed to be an actionwhich occurs,
when all regular ways of thinking about science (ordinary science)
reach their limits and cannot help find solutions anymore. According
to this perspective, creativity in science is a step that comes after all of
the regular steps taken to solve preliminary, ambiguous scientific para-
digms and Kuhn focuses on “scientific revolutions” or paradigm shifts.
Eysenck (1995) suggests also that creativity helps scientists find new
styles needed to solve problems and “restore interest” (p. 160). For
Eysenck, intelligence is related to speed in the formation of associations
needed to solve a problem and creativity is related to the breadth of as-
sociations generated by individuals.

Gardner and Sternberg (1994) and Kaufmann (2004) make the dis-
tinction between these two concepts based on the idea of novelty and
necessity; creativity is viewed as a step to go beyond classic solutions
like classical problem solving, as suggested by Kuhn (1976) and
Eysenck (1995) for science. Gardner and Sternberg (1994) characterize
intelligence and academic abilities as being useful for situations related
to standard levels of novelty: these situations involve a more or less
clever application of previous knowledge. As for Kuhn, creativity occurs
when intelligence alone is not applicable because of the high level of
novelty required for which previous knowledge and ideas are inade-
quate. As noted by Kaufmann (2004), this point of view is close to

those of Raaheim and Brun (1985), and Gardner and Sternberg
(1994), who suggest that intelligence refers to the transformation of
partly unfamiliar situations into familiar situations whereas creativity
refers to situations where there is total task novelty and where familiar
patterns are no longer recognizable. Raaheim (1991) proposes an
“upper threshold” of novelty beyond which intelligence and past
knowledge have a non-significant impact. Kaufmann (2004) expands
this distinction between intelligence and creativity by proposing two
kinds of novelty: novelty of the stimulus and novelty of the response.
Crossing these two types, he then proposes 4 conditions which imply
the use of academic intelligence or the use of a process that is better
suited to the novelty demand: Creativity. A familiar task with a familiar
solution (routine problem solving) and a novel taskwith a familiar solu-
tion are related to intelligence because of the use of previous experi-
ences and/or knowledge. This kind of task involves the use of standard
operating procedures like induction/deduction and reasoning process-
es. Creative situations imply familiar tasks requiring novel solutions
and novel tasks requiring new solutions where individuals have to go
beyond reason, using imagination and specific creative processes.

In this view, as anticipated by Eysenck (1995) and Usiskin (2000),
high creativity occurs only in the condition of high intelligence, not be-
cause they are correlated, but because creativity substitutes or compen-
sates for it. However, most of the research performed in this area is in
line with the initial threshold hypothesis of Guilford (1967) and
Torrance (1974), which suggests the existence of a positive correlation
between low creativity and low intelligence scores – a correlation that
cannot be seen with higher scores. This was recently extended with
new empirical evidences, showing that if intelligence and creativity
are in part correlated (see Silvia, 2015), intelligence could be only de-
scribed as a necessary-but-not-sufficient condition of creativity
(Karwowski et al., 2016).

1.2. Empirical contributions: How much and when academic and creative
performances are they independent?

The previous theories promote the ideas that both intelligence and
creativity are relatively independent, in the process or in the function.
Beyond these theories, empirical systematic data show also that aca-
demic and creative performances are independent. If this independence
may appear relative, depending for example on the nature of the criteria
and the type of task we use to evaluate creativity (Nusbaum & Silvia,
2011), numerous studies show that they are consistent.

For example, Milgram's previously introduced bi-dimensional
model – including the distinction between creative and intellectual gift-
edness–was tested in the domains of both literature and mathematics.
Hong andMilgram (1996) tested this model in the domain of literature
using Confirmatory Factor Analysis (CFA), 773 students from the 7th to
the 12th grade were recruited and completed two subtests of general
intellectual ability, three tests of specific intellectual ability, two sub-
tests of general creative thinking ability and a specific test of creative
talent related to the domain of literacy. CFA supported the four-factor
model proposed byMilgram and confirmed the distinction between ac-
ademic and creative performance (correlations ranged from 0.04 to
0.37) for the four levels of performance (non-gifted, mildly gifted, mod-
erately gifted and highly gifted students). Livne and Milgram (2006)
empirically testedMilgram'smodel of giftedness in thedomain ofmath-
ematics. Based on Milgram's model, they also remembered that great
mathematicians such as Hadamard (1945) noted that inventions and
accomplishments in mathematics have required creative talent rather
than traditional academic ability. From this perspective they propose
that the academic ability in mathematics is a computational ability
whereas creative ability is related to original thinking about mathemat-
ical symbols, which allows gaining access to several solutions. To com-
pare these two kinds of giftedness, they recruited 1090 students in
10th- to 11th-grades (Mean age = 16.50, SD = 0.59). Six measures
were administered to assess domain-specific academic and creative
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