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Abstract
Designers passionately make objects to improve quality of life in continuous efforts towards betterment (Cooper
and Press, 2000). According to Potter (1989) designers work involves understanding and logically evaluating
problems. Synthetic thinking has been seen as more present in artistic creativity whilst scientific creativity requires
more analytic thinking, thus the way designers think signifies their creativity/innovation efforts towards
betterment (Lawson, 1997). Kirton (1976) described “adaption” and “innovation” as creative cognitive styles
demonstrated in problem solving and decision making processes. Designers have been described as being
creative/innovative (Cooper and Press, 2000; Bruce and Bessant, 2002) and as adaptive (Lawson, 1997). The
Adaption-Innovation theory by Kirton (1976) measures cognitive styles psychometrically on KAI test. 205 London-
based-3D-designers completed KAI to understand whether they tend to solve problems employing an innovative
or an adaptive problem solving style with future research implications for their work performance. 

Introduction
Hensbergen, (2001) observed that while Gaudí’s architecture is accessible like an open
book. is to readers his personality as Barcelona’s solitary “priest of beauty” has always been
far less accessible remaining an enigma escaping the biographers’ gaze. But he was really
no loner but belonged to a spectacularly gifted generation of writers, poets, artists and
architects, patrons, politicians and high churchman, among the most innovative minds of
their time Hensbergen, (2001). Nevertheless, Gaudí described himself to a reporter of the
Montevideo newspaper La Razón in 1913: “Men may be divided into two types: men of
words and men of action. The first speak; the latter act. I am of the second group. I lack the
means to express myself adequately. I would not be able to explain to anyone my artistic
concepts. I have not yet concretised them. I have never had time to reflect on them. My
hours have been spent in my work”. 

It is hard to think of a famous designer who is not creative but perhaps in a design team there is room for people
with a range of talents and their roles may not require the demonstration of “classical” creativity (Dudley &
Mealing, 2000). The characteristics of the creative act have been widely discussed and there is a general
agreement in the field of creativity that a mixture of rational and intuitive processes are involved and that the
creative outcome displays originality and novelty.

What is creativity? The Western concept seems to relate it to an observable product whereas the Eastern concept
seems to involve a state of personal fulfilment, the expression of the inner essence (Lubart in Sternberg, 1999).
Despite its sense of intrigue, creativity seems to hold with it a very un-measurable quality and scientists have
stayed away from studying such an un-measurable subject. For example, Sternberg (1999) has recently collected
together most of the latest ideas on creativity in his “Handbook of creativity”. He states that between 1975 and

Techné's strategic nature
/ 
1



1994 only 0.5% of the entries in psychological abstracts showed an entry related to creativity, compared with
1.5% on reading. Sternberg (1999) suggests that there are six reasons for this lack of activity. These are: the sense
of mysticism surrounding creativity; that it lacks in theory; that there is no clear definition; that it is not
mainstream Psychology; that it is considered an extraordinary version of the ordinary; it has been viewed in an
un-disciplinary manner and only part of it has been studied at any one time because it is multi-disciplinary in
nature. All this seems to add fuel to the fire of those interested in creativity and the challenge after reviewing all
the available studies to date is to find answers to the following (Mayer in Sternberg, 1999): 

1. Is creativity a property of products or processes or people?
2. Is creativity a personal or social phenomenon?
3. Is creativity common to all people or a unique characteristic of selected few? The last question is relevant
to this research about whether designers have certain preferred ways of thinking (i.e. cognitive styles or
problem solving) that can be measured by KAI, hence whether designer’s way of thinking can be classified
as “adaptive” or “innovative” types of creativity and cognitive styles. Kirton (1976) differentiates the
measurement of cognitive style from the measurement of intelligence.

It has been observed that people with low intelligence are rarely creative and that the highly creative are usually
highly intelligent but also that intelligence is no guarantee of creativity. Intelligence, it seems, is a complex set of
inter-related aptitudes and abilities, some verging closely on the temperamental (Barron F., in Nostrand V. 1963)
and creativity too appears to lie as much in the temperamental-motivational field as is in the cognitive (Butcher,
1968).

Although it might be convenient to be able to assess intelligence, IQ testing has become contentious and is
subject to a range of criticisms about what it actually tests, now widely being considered as somehow biased
towards mathematical and language skills and even towards racism. A useful part for research of the raging IQ
debate has been the definition of categories of intelligence, Sternberg, 1999, suggesting: creative, analytical and
practical measured respectively by IQ tests, by problems such as devising an advertisement for a new type of bow
tie and by response to real-life hypothetical situations that might arise at work. The latter approach is employed
in the present study, which aims to discover whether a large number of product designers prefer a particular
cognitive style of creative problem solving at work.

The identification of designer’s preferred cognitive style would have important implications for work
performance and team building because according to the aims of the design brief (i.e. regarding minimum
change or disruptive innovation) the composition of the design team could vary in terms of the number of team
members with adaptive or innovative cognitive style. Prior to this, the current exploratory study in order to
understand better how designers think involved: the literature reviews of creativity and cognitive styles, the
measurement of a large number of designers’ cognitive styles on KAI. Then, the data were statistically analysed
considering the study limitations, the implications for design work and future research directions.

Theoretical background of creativity & cognitive styles

In descriptions about the qualities of a designer the concept of creativity is a dominant factor (Bruce and Bessant,
2002). The outcome of design work must be something novel and original adding surplus value to the already
designed world. Amongst the process approaches to creativity Amabile (1996) developed a “componential
framework” for creativity with 3 components (see Table.1 below) in each of which essential elements are found
for producing creative responses. The 1st component, domain-relevant skills, is considered by Amabile (1996) to
underlie every achievement. Important for creative behaviour seem to be the nature of the information within the
relevant domain and the way in which it is stored in memory. Knowledge built up around general principles is,
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according to Amabile (1996), more than a specific collection of limited applicable facts. Creativity-relevant skills,
the second component, are active only on the most general level and as such are not domain-specific. Task
motivation is the 3rd component. Motivation is compared to the analogy between creative achievement and
“latent learning” in that it takes place mainly when task-irrelevant information is low. In terms of information
processing “task motivation” is responsible for initiating and continuing the creativity process.

Table 1: The process of creativity as a componential framework (Amabile, 1996)

“Domain-relevant skills” provide the materials, which can be used during problem solving, while “creativity-
relevant skills” act as executive controllers. The successive stages and their importance for understanding
creativity as a sequence of steps leading to a new knowledge are not new but in this research the assumed
operation of the 2nd component is of interest because it refers to work, creativity, cognitive styles and training.

Regarding cognitive style, Kirton (1976) defined it as different from intelligence and observed two main
types of creative people: adaptors and innovators. Adaptors tend to “do things better” and support the existing
paradigms within which the problems are perceived. In contrast, innovators prefer to “do things differently”
therefore might threaten existing paradigms. Adaptors tend to work, feeling comfortable, in structured
organisations where Weber (1948) observed that precision, reliability and efficiency are important. The person-
best-fitted-to-work with set structures works in impersonalised relationships to reduce conflict, minimise risks and
solve problems by proceeding at a disciplined pace in a predictable direction. Bright (1964) said that innovation
requires increased risk, uncertainty and imprecision, so the innovator is less conforming to rules, social norms and
accepted work patterns. Rogers (1959) listed the characteristics of the creative person similarly to Brights’
characteristics of the innovator including the following: (a) admires little the traditional knowledge and practice;
(b) compulsively plays with ideas; (c) displays a high need for social recognition; (d) is a loner because once he
departs from consensus is on his own

Cognitive style has been defined as “consistent individual differences in preferred ways of organising
information” (Messick et al., 1976). Goldstein and Blackman (1981) emphasised that style differs from content
and cognitive style and is considered to be of separate levels in abilities, skills or intelligence (Messick, 1976;
McKenna, 1983; Kirton, 1978), or levels of cognitive complexity (Goldsmith, 1985). 

The adaption-innovation theory of cognitive styles by Kirton (1976) identifies a bipolar dimension on
which the habitual adaptor and habitual innovator are at the extreme ends. Kirton (1976) showed that an
individuals’ position along this Adaption- Innovation continuous dimension on his instrument is stable. He
described adaption-innovation as a cognitive style demonstrated in creativity, problem solving and decision
making behaviour. For example, adaptors confronted with a problem turn to conventional procedures and
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1. Domain Relevant Skills
Includes:
-knowledge about the domain
-technical skills required
-special domain relevant “talent”

Depends on:
-innate cognitive abilities
-innate perceptual/ motor skills
-formal and informal education

2. Creativity relevant skills
Includes:
-appropriate cognitive style
-implicit or explicit knowledge or
heuristics for generation of ideas
-conducive work style

Depends on:
-training
-experience in idea generation
-personality characteristics

3. Task motivation
Includes:
-attitude towards the task
-perceptions of own motivation
for undertaking the task

Depends on:
-initial intrinsic motivation towards
the task
- salient extrinsic constraints 



consensus of the group to which they belong, and drive their ideas towards the solution of the problem from
those established procedures. This behaviour is viewed as refining existing methods, or, in other words, as “doing
things better”. Contrary, innovators when faced with a similar problem will usually attempt to restructure the
problem by approaching it from a new angle, thus breaking the customary starting point for its solution. This
approach can be described as “doing things differently”.
Kirton argues that to work in problem solving requires novelty generation and resolution, which can take place within
or outside the given paradigm, depending on the amount of structure that the individual prefers or feels comfortable
with. He also observed that adaptors’ and innovators’ different behavioural characteristics can be summarised into:
(a) adaptors tend to “do things better” supporting the existing organisational processes within which the problems
can be perceived; (b) innovators “do things differently” sometimes threatening existing organisational procedures.

Through recent decades the concept of innovation has become the synonym for technical progress and
one of the main criteria for creativity. Creative thinking skill depends to some extent on personality characteristics
related to independence, self-discipline, orientation towards risk-taking, tolerance for ambiguity, perseverance in
the face of frustration and a relative unconcern for social approval (Barron, 1969; Feldman, 1980; Hogarth, 1980;
MacKinnon, 1962; 1970). Kirton (1994) offers a re-definition of innovation abandoning the traditional definition
(innovative = creative and adaptive = non-creative). People are creative regardless of their position on the
continuum of Adaption-Innovation and the theory’s instrument KAI does not measure intellectual level, therefore
it should not be mixed with concepts such as level of creativity, capacity for cognitive complexity or extent of some
ability. KAI refers to the amount of structure and the personal preferences of problem solving styles and measures
these; while Kirton (1994) suggest that people can be trained to use the opposite coping style for relatively short
periods of time without experiencing negative stress. Apparently these style differences might lead to
misunderstandings and communication problems between adaptors and innovators, therefore it could be useful
from an organisational perspective to train adaptors into understanding innovators and the opposite. A brief
account of adaptors and innovators work contributions to team work are summarised, in Table 2 below:

Table 2: What adaptors and innovators contribute to team-work (Kirton, 1994)

In the present study aiming to explore whether KAI can measure the designers’ preferred cognitive styles as
adaptive and innovative considering also that usually product designers are called to work for stirring innovation
the following hypothesis was formulated:

Hypothesis: Most product designers will describe themselves as innovators on KAI.

Research
Participants
205 product designers were recruited by 2 methods: (a) by going to their place of work after appointment and
self-administering the questionnaire, (b) by e-mailing the questionnaire to a large number of product designers
in London registered with the business directory and the yellow pages. Overall the questionnaire was sent to 500
product designers, thus the overall response rate was 50%. The sample size (N= 205) was suitable for statistical
analysis (see Kline, 2000), representative of listed product design professionals, a convenience sample, diverse in
terms of demographics.
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Adaptors when working with innovators Innovators when working with adaptors

Supplies stability, order and continuity to the
partnership.

Supplies the task orientation, the break with the past
and accepted theory.

Is sensitive to people, maintains group cohesion and
co-operation.

Appears insensitive to people, often threatens groups
cohesion and co-operation.

Provides a safe base for the innovator’s riskier
operations.

Provides the dynamics to bring about periodic radical
change without which institutions tend to ossify.



The KAI measure of cognitive style (Kirton, 1976)
A questionnaire comprised the Kirton’s (1976) Adaption Innovation (KAI) Inventory (32 item-scale) and a
demographics section. The KAI instrument demonstrates the theory because it produces a score that distinguishes
operationally adaptors and innovators on a continuum of style of creativity (or cognitive style in problem solving).
The inventory consists of 32 items each of which is scored by the respondent on a Likert scale from 1 to 5 giving
a theoretical range of total scores from 32 to 160.

Data Analysis
The data were analysed on SPSS.11. The sample size (N= 205) was very suitable for exploratory Factor Analyses
according to Kline (2000). Principal Components was initially performed in order to see the maximum amount of
variance that the model accounts for but the Factor Analytic method was preferred in order to minimise the error
variance. The distribution of scores was found to be normal so a series of Factor Analyses (extracting all items
with Eigenvalues above 1) with Varimax rotation were performed in order to test the hypothesis formulated
above, by checking the underlying dimensionality of the questionnaire responses. 

Results
Hypothesis: Most product designers will describe themselves as innovators on KAI.
Indeed the majority of designers reported preferring the innovative cognitive style, which is in agreement with
the literature that describes the designer as a champion of innovation or involved in serial innovations (Cooper
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1st Factor: Innovator
(cum. % : 29)

2nd Factor: Methodical
(cum. %: 18)

3rd Factor: Adaptor
(cum. %: 13)

Items Loadings Items Loadings Items Loadings

Has original
ideas

.845 Imposes strict
order on matters
within own
control.

.587 Prefers changes to occur
gradually.

.495

Produces many
ideas

.830 Fits readily to the
system.

.574 Is thorough. .457

Is stimulating. .802 Conforms. .517 Masters all details
painstakingly.

.454

Copes with
several ideas at
the same time.

.800 Likes the protection
of precise
instructions.

.516 Is methodical and systematic. .425

Will always
think of
something
when stuck.

.686 Is predictable. .507 Enjoys detailed work. .406

Often risks
doing things
differently.

.684 Prefers colleagues
who never “rocks
the boat”.

.503

Would sooner
create than
improve.

.677 Likes bosses & work
patterns which are
consistent.

.501

Likes to vary
set routines at
a moments
notice.

.670

Table 3: Designers KAI model: factor analysis & Varimax rotation



and Press, 2000; Bruce and Bessant, 2002). As an example of creative and innovative people who actually had
large teams around them was Thomas Edison. He was responsible for 1903 patents and he is peerless for the
creation of products, which are still central to our lives. Yet many of his inventions were actually his employees
but he had the courage to put them forward. Thus innovative thinkers who dare see and say different things
somehow need groups of people around them, which probably include adaptive thinkers. In the table below the
results of the factor analysis show the exact scores of this sample of product designers, which mostly concentrate
on the innovative dimension of KAI.

This hypothesis was confirmed with designers scoring highest on the first factor which represents being an
innovator, less high on the second factor of being methodical and systematic and much less on the third factor
of being an adaptor. The designers’ three-factor KAI model summarised in Table 3 above explains 59% of the
total data-variance, which is a very good percentage in psychological research (Kline, 2000). 

The prophetic role that sometimes designers assume it is likely to affect their perception as being less methodical
and less adaptive than most people. “The more we become conscious of design thought the more likely we are
to understand how this kind of thinking can contribute to acting constructively in many different situations”
Margolin (1989). Design thinking was explored here for the purpose of understanding how it might contribute
to acting creatively when designing. The way an organisation thinks informs what it does. The way designers
think is fundamental to the quality of their contributions. According to architect, educator and writer Lawson
(1983, p. 112-113) many designers have stronger divergent than convergent thinking and divergent thinking is
what distinguishes creativity from intelligence. Lawson quotes tests, which show that schoolboys with high
convergent abilities tend to be drawn towards the sciences while their more divergent counterparts are more
interested in the arts. McCoy (1990, p. 14), nevertheless, writing about Cranbrook Design suggests that design
does not have to choose between art and science: “Nothing pulls you into the territory between art and science
so quickly as design. It is the borderline where the contradictions and tensions exist between the quantifiable and
the poetic. It is the field between desire and necessity”. 

The innovative problem solving approach is needed by any organisation if they want to survive in a competitive
market (Kirton, 1994). However, any organisation that is large and has been successful over a long period of time
must inevitably be adaptively oriented to guard against unacceptable risk-inherent in making drastic changes over
a broad front in a short period of time. In terms of organisations that use design it seems cost effective to employ
adaptors and important for market competitiveness to employ innovators. Thus, designers could benefit from
being able to either alternate cognitive style according to their current brief or from being trained to understand
both styles and work in mixed teams of adaptors and innovators.

Data limitations

The findings of this study are limited in that they rely on participant’ self-reports. The limitation of relying on self-
report data for findings is the social desirability bias-that the findings might have been affected by the
respondents’ tendency to answer in a socially acceptable manner. Indeed self-reports are a very common
measurement strategy in research and are often the only available method (Kline, 2000). They do have many of
the strengths and weaknesses of other methods, like reports by knowledgeable informants and direct behavioural
observation. Strengths include the general freedom from error due to the investigator and the sampling;
weaknesses include the social desirability bias, mentioned above (Moskowitz, 1986). As observed by (Moskowitz,
1986), self-reports can be used successfully to assess characteristics that can be defined within specific situations
and time frames and are stable, coherent and generalizable across circumstances. Other strengths include the
opportunity for the respondent for self-evaluation and reflection which both facilitate personal growth.
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While the limitations of this study present a challenge to the discussion of the research, they do not nullify the
merits of using the results to inspire future studies into designers’ creativity.

Conclusion and future research directions

Creative thought is innovative, exploratory, venturesome. Impatient of convention, it is attracted by the unknown
and the undetermined. Risk and uncertainty stimulate it. Non-creative thought (the term is not derogatory) is
cautious, methodical, conservative. It absorbs the new into the already known and expands the existing
categories in preference to devising new ones (Langer, 1957).

In addition to expanding our understanding of design work this research is important for developing effective
methods to manage the design-training environment considering how to facilitate group and pair work.
Designers clearly described themselves as innovators on KAI. The innovator analyses and synthesises, diverges and
converges, breaks through and builds up, is rational and emotional. These characteristics of the innovator
introduce what could be called “the paradox of the innovative team process”. On the one hand this means that
the team needs time to create and destroy, needs freedom to take risks and freedom to break with procedures
and rules without being punished. On the other hand, this equivocally means that the team works efficiently
towards a goal within the constraints established by organisational resources and culture. These paradoxical
elements have to somehow be managed by the leader. On the one hand the group dynamic process of the team
has to be guided with inspiration, patience and tolerance from the leader (and from the surroundings) so that
creativity can thrive. On the other hand, the process has to be controlled and managed so that output is reached
within the given constraints of time, money and other considerations. 

Challenges in design work ask not only for fast idea generation but also for fast problem solving in the sense of
being able, according to KAI, to come up with a solution when stuck (Kirton, 1976). The innovative
cognitive/problem solving style seems relevant to the transformational leadership style in the sense of the design
manager having the ability to enhance the problem-solving capabilities of their design team by challenging them
with new ideas and approaches and the ability to offer personal attention to team members by showing them
appreciation and providing them opportunities for learning, autonomy and responsibility (Whatmore, 1990).

Future research could attempt to establish whether by having mixed groups of adaptors and innovators
improves performance in design work and whether designers could be trained to use both cognitive styles
effectively according to the requirements of each design brief. Also the designer’s education could be an
interesting area of research focusing on the values of successful contextual education. If creativity is the
connection of previously unrelated ideas/concepts then a well-“stocked” mind with a knowledge framework on
which to “add on” new ideas would seem a positive asset. Then, teaching design students how to use both
cognitive styles could enrich their toolkit towards creative/innovative performance inside and outside design
education.

The reasonable man adapts himself to the world.
The unreasonable one persists in trying to adapt the world to himself.

Therefore all progress depends on the unreasonable man.
George Bernard Shaw, Man and Superman
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