AKTYAJIbHbIE HAINPABJIEHU4A
UCCNEOOBAHUNA TBOPYECKUX
NMPOLLECCOB

CREATIVITY AND CONVERGENT THINKING: REFLECTIONS,
CONNECTIONS AND PRACTICAL CONSIDERATIONS

Todd Lubart

University Paris Descartes
Institute of Psychology
71 avenue Edouard Vaillant 92100 Boulogne- Billancourt Cedex France

Creativity is conceived as the ability to generate new, original ideas that are meaningful and valuable
in their context. Models have often debated the role of divergent and convergent thinking within
creativity. This paper focuses on convergent thinking and examines ways that it has been conceptualized
and operationalized. It is noted that some of these conceptualizations fit more than others with creative
thinking. Finally, examples of new ways to measure convergent thinking for creativity are presented
and explained. The Evaluation of Potential Creativity (EpoC) battery is described as a relevant new tool
to assess convergent thinking, with a focus on the integrative, original synthesis, which is ultilmately
essential to the creative process, and the potential for resulting creative productions. Implications for
measuring creativity and education are discussed.
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Creativity refers to the ability to generate new, original work that is meaningful in its
context [10; 27]. Creativity is receiving increasing attention in the 21st century. Societal
challenges, including new social, environmental, economic problems call for imagination
and fresh ideas. In addition, many routine intellectual tasks can be automatized using
computers. Given these long-term trends, international bodies such as the Organization
for Economic Cooperation and Development (OECD) have begun large-scale studies
of ways that creativity can be fostered in schools. The World Economic Forum lists
creativity as a top ability for employability in the next decades. The 21st-century school
movement has identified creativity as one of four key abilities to be fostered throughout
education.

Creativity is most often associated with great contributions by artists, writers, musicians,
scientists, or inventors. When the word “creativity” is cited, people such as Van Gogh,
Dostoevsky, or Einstein come to mind. However, creativity is neither limited to the great
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cases nor the prototypical “arts and sciences“ domains of contribution. Consider now
the different types of creative contributions and then the extent to which creativity can
occur in many different domains.

Beghetto and Kaufman [1] have distinguished four “levels’ of creative activity”. The
first kind of creativity is “mini-c”, which refers to creative thinking at the most personal
level. An example is making a personal drawing, for oneself, which is original and
meaningful to express and make sense of a person’s feelings on a topic. This drawing may
be similar to other people’s work, or even a re-invention of some previously existing work
by others, but it is original for the person who made it, authentic and meaningful in their
own life context. The second kind of creativity is “little-c”. This refers to small, local
creations in diverse everyday contexts. These contributions can be compared to those of
peers in the same situations. For example, if a person wants to make a dinner and must
use the available ingredients in the kitchen, which do not correspond to any known
receipe, this could involve little-c, and will be recognized and appreciated by others who
taste the novel dish. The third kind of creativity is called “Pro-C” because it refers to
productions in a professional domain, or job setting. Those who are professional writers
will hope that their work is recognized as creative by other writers, critics and editors in
the literary world as well as praised by the general public. The same logic can be applied
to engineers, designers or inventors who propose new products that are original and
valuable or useful. Finally, a fourth C can be distinguished; it is “Big-C” or eminent
creativity, in which a creative contribution, usually in a professional domain, receives
large-scale recognition, by domain specialists and the public, perhaps contributing to a
paradigm-shift in people’s way of thinking or acting in a domain. Einstein’s contribution
to physics epitomizes this “Big-C” creativity, which is an extended version of “pro-C”
creativity.

In addition to the kinds of creative contributions, it is important to note that creativity
can be expressed in nearly every sector of activity. Some tasks or domains lend themselves
naturally to creative work. Examples are work in the visual arts, drawing or painting
(beyond simple copying), literary composition (such as inventing stories, novels or poetry),
musical composition, scientific theory-building or inventing experimental methods. These
are sometimes called “creative jobs” or “creative fields” because the day-to-day work
involves being creative. Beyond the most historically classic domains, it is now widely
recognized that creativity is central to many, various sectors, such as advertising (those
who invent new ad campaigns are called the “creatives”), or entrepreneurs who bring
economic actors together and create new businesses, adding value to the marketplace,
with new products or services.

In some fields, creativity is less central, but still is an important additional component
to success (although it is not necessarily sollicited on a daily basis). For example, managers
need sometimes to find new, original soutions to workplace problems. However, they
often are engaged in classic management tasks of such as organizing a team, optimizing
performance, following projects over time. In the culinary world, professional chefs are
mainly involved in preparing known recipies with expertise and craftsmanship. They do,
however, need to sometimes employ their creative talent to invent new recipes or face
unexpected situaions with missing ingredients or other technical constraints.
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Finally, in some types of activity, creativity is a rarely needed but highly valued in those
extraordinary cases. For example, an airplane pilot learns to master a complex set of rules
and regulations which need to be followed carefully for safety reasons. There are, however,
some very unpredictable, complex combinations of circumstances, such as extreme
weather and equipment failure at the same time that lead to necessary improvisation even
in a highy controlled activity. In these cases, some creative thinkng can mean the difference
between life and death.

Regardless of the field of creative endeavor, or the type of contribution ranging from
mini-c to Big-C, creative work involves a sequence of thoughts and actions that can be
called the “creative process” [11]. Creative productions in a domain-specific context do
not emerge spontaneously. Although it may sometimes seem that an idea appears suddenly,
with no prior thought or work, it is commonly accepted that a chain of events and thoughts,
which may have been unconscious, led to the emergent idea.

Since the seminal work of J.P. Guilford [4], in the mid 20th century, the creative
process has been conceptualized based on two information processing modes [18]. They
are divergent thinking and convergent thinking. Divergent thinking refers to the ability
to explore in multiple, diverse directions a thought space, based on an intial problem or
reference point. Convergent thinking is most often described in opposite terms, as the
ability to hone in on one idea, one answer that best fits the constraints of a task. According
to many authors, in particular those in the creative problem solving (CPS) tradition,
which was developed based on Guilford’s work, both divergent and convergent phases
are part of an overall creative process [8]. There is a cyclic movement between these two
kinds of processing.

As an illustration of divergent thinking, in one classic task proposed by Guilford [4],
Torrance [31] and other authors, people are asked to think of all the ways to use a common
object, such as a cardboard box. Those who are very capable of engaging divergent thinking
will generate many ideas, from many categories of use, and will tend to have some
percentage of ideas that are statistically rare and original compared to other people’s
ideas. Thus, people may start by producing ideas about storing diverse objects in boxes
(papers, books, pencils, clothing, ..) but could move to other kinds of uses, such as artistic
uses (a surface for painting, cutting the box for shapes, etc,), or using the box for games
or toy play. Finally, the box may be used to used to heat a room by burning it, or used as
insolation to prevent heat from escaping through a windox in a house. This divergent
thinking mode has obvious value for finding original ideas on a topic, because it involves
an expanded search space, and finding associations with other cognitive fields that may
be remote from the intial box concept and its’ standard uses. Thus, divergent thinking is
expansive, and exploratory. Producing many ideas is a hallmark of divergent thinking,
and fluency is correlated strongly and positively with flexibility (number of categories of
ideas) and the tendency to find rare, original ideas.

Moving on to convergent thinking, the situation becomes somewhat more complex.
Indeed, Guilford’s work did not only examine creative thinking. He proposed a more
general model of human abilities and intelligence, called the structure of intellect model
(SOI) [5; 6]. In this framework, convergent thinking was often showcased in tasks that
required finding the one best response, and it was usually a common reply that all
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“intelligent” people could find if they took into account the constraints in each problem
situation. For example, in a reasoning problem, if a series of pictures is presented with a
first image of a circle, followed by the image of a smaller circle, and then a third image
of yet smaller circle, the next image in the series would be logically, an even smaller circle.
Providing this answer would show evidence of a person’s convergent thinking ability.
Thus, convergent thinking was often operationalized in a restrictive way, focusing on
getting one, correct answer, which is the opposite of divergent thinking. Convergent
thinking became rapidly associated with « regular » intelligence, as measured by IQ tests.
“Intelligence” conceived as convergent thinking with one right answer was compared
and constrasted with creativity, conceived as divergent thinking. However, this is an
obvious simplification of reality, and it can be argued a distortion of the initial more
complex concepts [7; 12].

Based on Osborn’s [20] “brainstorming” approach to creative idea generation, the
literature on convergent thinking developed further with the work of authors such as
Parnes, Treffinger and Isaksen in the Creative Problem Solving tradition, who argued for
the importance of convergent thinking for creativity [21; 8; 32]. In this context, the
creative process was organized into phases, and both divergent and convergent thinking
play a role in each phase. The phases were essentially (a) problem definition and
formulation, (b) generating new ideas, and (c) refining and developing the solutions. To
summarize and simplify greatly more than a half-century of work, divergent thinking led
to many ideas and convergent thinking facilitated evaluating and selecting ideas.
Convergent thinking involved deciding on criteria, constraints and opportunities offered
through divergence [2; 25; 28]. Thus, there was an emphasis on identifying and refining
the best “gems” to converge on a small set or best idea to be pursued. In this tradition,
convergent thinking is relevant and integral to a full-fledged creative process. Convergent
thinking is not however imaginative and generative in the same way as divergent thinking.
In an alternative line of work on creativity, the creative cognition approach, a distinction
ismade between “generation” and “exploration” of new ideas, leading to finalized creative
productions [3; 29]. This is somewhat similar to the creative problem solving approach,
in terms of divergent and convergent thinking (see [2]).

Convergent thinking may, however, be conceived in yet another way. Several authors,
following Spearman [30], have suggested that part of convergent thinking involves
essentially the integration of ideas, and their synthesis. Koestler [9] in his work on
bisociation argued that bringing two thought “matrices” from distant domains together,
in a kind of fusion, was actually the heart of creative thinking. “Bisociation” was the term
used to characterize this connection between two ideas, forming a new result. The
invention of the movable type printing press by Johann Gutenburg, which revolutionized
the printing of documents, is an example of bisociation. According to Koestler, Gutenburg
worked in the printing business and was used to carving a page of text in a full wooden
block, then pressing a page on the inked block in the paper press. One day, at a grape
harvest and pressing to produce wine, Gutenberg saw some notables with their signature
rings, which were used at that time to seal letters with hot wax with their intials. The
bisociation of these signature rings with a press, led to the idea of many small wood blocks,
each with a letter, sequenced to form longer texts, printed on a full page press. This
bisociation led to a quantum leap in text composition and printing capacities.
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In other work, Rothenberg [22; 23], through his analyses of case studies of eminent
creative people such as Nobel prize winners, proposed a related vision of convergent
thinking involved in creativity. First, Rothenberg [23] identified “Janusian thinking”,
which indicates a simultaneous conception of a concept from two different perpectives.
Second, he studied “homospatial” thinking, which refers to the joint blending (visually
or conceptually) of information in a single thought space [24]. Homospatial thinking was
examined in some empirical studies; two images were projected on each other, and the
stimulation of creative thinking visually or verbally was compared to a presentation of
the two images side-by-side. The homospatial presentation was favorable for creative idea
production. This line of work, again, conceives of convergent thinking as the integration
and synthesis of information, which is very relevant to the creative process. This synthesis
may be unique, or idiosyncratic and in these cases, a very important part of creativity.

In terms of creativity tests, most focus on divergent thinking. As described with the
unusual uses test, participants are sollicited to generate as many ideas as possible. Often,
it is clearly stated that the goal is to produce original ideas. These divergent thinking tests,
such as the Torrance Test of Creative Thinking (TTCT), or the Wallach and Kogan Creativity
Test (WKCT) are well-known and widely used [31; 34]. More recently, new divergent
thinking tests were proposed (see [26]).

In contrast, measures of convergent thinking outside the intelligence test tradition
have rarely been suggested. The most often cited measure of “convergent” creative
thinking is the Remote Associates Test (RAT), proposed by Mednick [17]. This test consists
of a set of items in which three words are presented each time, and the respondent must
find a fourth word that connects with the three others. For example, if the three words
are: “cheese”, “sky”, and “flower”, the respondent could reply “blue” because this
associate fits with each of the supplied words (blue cheese, blue sky, bluebells). The RAT
is scored in terms of the number of correct convergent associations. In each case, the
answer requires finding a remote, non obvious connection between the three words
provided. There is however, an expected “correct” remote associate answer for each item.
In addition, the correct, expected answer is usally a word that is a relatively simple associate
of each of the three words in the item. Thus, one strategy to solve these items is to generate
a few asociates to the first word in the item, and test each associate aginst the second and
third words in the item. Ifa person supplies an idiosyncratic response, such as “poisonous”
in the current example, it would be considered, usually, as a wrong answer. Thus, in the
RAT, convergent thinking for creativity is operationalized in a way that is actually close
to concepts of classic intelligence, and the utility of the RAT as a convergent thinking
test for creativity is highly debatable.

To address convergent thinking for creativity, it is important to explore alternative
measurement options that involve directly the integration and synthesis of information
in original ways. The basic idea is to provide a limited set of elements and to ask participants
to synthesize them in an original way. Appropriate tasks need to sollict convergent thinking
in the service of creativity.

One example of this, used by Maker [16] in the DISCOVER program, is a tangram
task in which individuals are presented with a limited set of geometric forms (several
triangles, rectangles, etc). The goal is to create a single tangram construction using as
many of the shapes as possible. This requires a synthesis of the elements and the originality
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of the constructed shape can be determined, with respect to a corpus of productions by
other individuals from the same population.

Another example of a convergent thinking task relevant to creativity was proposed by
Urban and Jellan [33]. The Test of Creative Thinking Drawing Production (TCT-DP)
requires respondents to complete a drawing, based on an intial set of graphic elements
(a semi-circle, an “S” form, a dotted line, ...) that are provided at specific locations on
the drawing page. It is possible to examine and score the number of elements used, the
extent to which the elements are connected together, and the degree to which the elements,
and the global drawing are employed in unusual ways (statistically rare, original ways).
For example, a low degree of convergent thinking would involve using some but not all
of the elements, with each element becoming it own separate drawing. In this case, the
semi — circle might become a ball, the S-form a snake, and the dotted line could be part
of a road. These are each distinct, unrelated things, which are, in addition, common
ideas for using these graphic elements. A more integrated response may use the semi-
circle as a sun, the S-form as a tree, and the dotted line as part of a house, all connected
in the drawing of a “house” scene. Finally, a highly integrated response could use all the
graphic elements as part of a single object, such as a large human face, with the semi-
circle as an eye, the S-form as part of the cheek, and the dotted line as part of the lips.
This global face drawing is highly integrative, although it is a rather common response
given the elements and their placement on the drawing page (see [14]).

It is worth noting that both the tangram task and the TCT-DP were not conceived,
initally, to be measures of convergent thining for creativity. They are cited here as examples
based on the perspective developed in this article. In terms of integration and creative
synthesis, recent work has led to the development of a new assessment tool which seeks
specifically to measure convergent-integrative thnking, as well as divergent-exploratory
thinking in several main domains of creative activity; it is the Evaluation of Potential
Creativity (EPoC) used to measure creative potential in children and adolescents [13].
There are assessments in the graphic-visual, verbal-literary, social, scientific, mathematic,
musical and kinesthetic domains of expression. In each case, for the convergent thinking
tasks, a limited set of elements are provided and the individual must try to integrate them
in an original way. The number of elements used, the extent to which they are well
integrated, and the degree to which the resulting production is original compared to what
others produce in the same task are measured to yield a convergent-integrative ability
score in the domain evaluated. For example, in the graphic arts, photos of eight objects
are presented. The individual must use at least four of these together in a drawing. This
drawing is scored for convergent-integrative creative thinking by taking into account the
number of objects used, the extent to which they are combined together in the drawing,
and the novel nature of the ideas presented. In the verbal-literary domain, one of the
convergent tasks concerns inventing a story that uses several characters together. For the
mathematics domain, a set of numbers and operators must be integrated to acheive a
mathematical goal. In the musical domain, sounds of instruments are provided and must
be integrated in a musical composition.

The EPoC assessment combines measures of both convergent-integrative thinking
and divergent-exploratory thinking in each domain measured. This allows a child or
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adolescent’s profile to be assessed. Some individuals will be relatively stronger in one
kind of thinking or the other (divergent > convergent, convergent > divergent). Also, the
relative level of an individual compared to others of the same age can be evaluated.
Therefore, the EPoC battery goes beyond others creativity measures, because it offers
both measures of convergent thinking as well as the more traditional divergent thinking.
In recent work, this measurement approach has been also extended with an application
in adults, measuring divergent and convergent creativity in managers (see [19]).

The educational implications of taking both convergent and divergent thinking into
account are important because both are part of the creative process. Most creativity
training programs focus on divergent thinking, and these kind of programs have been
shown to enhance it, according to a recent meta-analysis of these studies [15]. However,
convergent-integrative thining for creativity should also be a focus of training. It is likely
that efficient development of creativity depends on bringing both divergent and convergent
thinking to bear during problem solving, and each individual needs a differentiated,
personalized training program. Thus, it is possible to conceive that in one domain of
creative work, such as the visual arts, an individual could need convergent thinking
training, whereas in another domain, such as verbal-literary, divergent thinking skills
would need to be enhanced.

In conclusion, this paper has examined creatvity and focused on convergent thinking.
Convergent thinking has often been neglected compared to divergent thinking. In addition,
convergent thinking has been conceived in several ways, which vary in terms of their
relevance to creativity. Part of the difficulty has been to operationalize convergent thining
in a creativity-compatible way. The EPoC battery is described as a relevant new tool to
assess convergent thinking, with a focus on the integrative, original synthesis, which is
ultilmately essential to the creative process, and the potential for resulting creative
productions.
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KPEATUBHOCTb N KOHBEPITEHTHOE MbIUWUJIEHME:
OTPAXEHUA, COOTHOLUEHUA N NPAKTUYECKUE
NMPUNOXXEHUSA

Tonx JIrooapt

Yuusepcutet Jlekapra (ITapux V)
WHCTUTYT TICUXOIOTUM
71 avenue Edouard Vaillant 92100 Boulogne- Billancourt Cedex France

KpeaTuBHOCTb TOHUMAETCSI KaK CIIOCOOHOCTh TeHEpUPOBATh HOBBIE, OPUTMHAJIbHBIC UIEHU, KO-
TOpPBIE UMEIOT CMBIC]T U LIEHHOCTh B X KOHTEKCTe. TeOpeTUKM 4acTo 00CYKIaloT POJTb TUBEPTEHT-
HOTO Y KOHBEPTEeHTHOTO MBIIIUICHUS B pa3BUTUM U (DYHKIIMOHUPOBAHUM KpeaTUBHOCTU. B naHHOI
CTaThe BHUMAaHME COCPENOTOYCHO HA KOHBEPTEHTHOM MBIIIJICHUU U CITOCO0aX ero KOHIIeTITyaru3a-
LIMU U ONepalMOHAIM3AlMU. YCTAHOBJIEHO, YTO HEKOTOPbIE U3 PACCMAaTPUBAEMbIX KOHIIETILIMI B
GOJIbIIIeH CTETIEHN COOTBETCTBYIOT IOHMMAHUIO KpeaTuBHOCTH. [IpeacTaBieHbl 1 000CHOBAaHBI He-
KOTOpPBIC HOBBIE CITOCOOBI TMAarHOCTUKN KOHBEPTEHTHOTO MBIIICHUST, KOTOPbIE MOTYT OBITh HC-
TOJIb30BaHBI IS U3MEPEHMST KpeaTUBHOCTH. B yacTHOCTH, ommcaHa TectoBas 6arapes «O1eHKa
rnoreHImMana KpeatuBHocTH» (EpoC), siByisioiasicsi HOBbIM pejieBaHTHBIM MHCTPYMEHTOM JIJIST OLIEH-
K1 KOHBEPT€HTHOTO MBIIIUIEHMS C aKIIEHTOM Ha MHTETPAaTUBHBIN M OpUTMHAIBHBIN CUHTE3, KOTOPBIi
SIBJISIETCS] CAaMbIM CYILIIECTBEHHBIM JJIsI KpeaTUBHBIX MPOLIECCOB M 00ECIeYnBaET BOZMOXKHOCTH JUISI
reHepaly TBOPUYECKUX MPOAYKTOB. O0CYKIaloTCs MpaKTUUECKUe TPUIOXKEHUST JTaHHOM ITPOOIeMbl
B c(hepe MCUXonMarHoCTUKM KPEeaTUBHOCTU M B 00pa30BaHUU.

KioueBbie cioBa: Kp€aTuBHOCTb, IUBEPICHTHOC MBIIIJICHHUEC, KOHBCPIr¢HTHOC MBIIIJICHUE, NH-
Terpauusa, NISBMEpEHNEC

Ilocmynuaa 6 pedakyuio 18.09.2016
ITlpunama k newamu 24.10.2016
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