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ABSTRACT

Intuition is often described as being one of the
most important tools of creation among design-
ers, artists and researchers. It is an integral part
of human thinking and, together with reason-
ing faculties, it forms the basis of thinking. Even
in everyday life all individuals need intuitive fac-
ulties, but in complex cognitive tasks, such as vi-
sioning, creating and problem solving, the role of
intuition is fundamental. Even though intuition
is superior to conscious reasoning in some spe-
cific situations, these different modes of think-
ing can often be best utilized when combined.

Both reasoning and intuitive faculties need
exercising and practice “in order to fully exploit
their potential. However, formal education and
even design studies are strongly based on the de-
velopment of reasoning faculties and intuition is
ignored, hence its potential is lost. Even if intu-
ition is used, the argumentation has to be based
on rationalization.

This study concerns intuitive processing and
the related pedagogy as researched through the
experiences of designers and people frequently
relying on their intuition. The data were collect-
ed from intuition coaching courses, interviews
with designers and highly intuitive persons, and
include my own experience as a teacher and a de-
signer. The data include designers’ descriptions
of their intuitive experiences, the ways that they
understand and utilize intuition, as well as their
thoughts on developing intuition further.

The outcomes reveal that highly intuitive per-
sonal experiences are usually extremely mean-
ingful to the person concerned and that they
have an essential role when creating. Yet they are
kept private due to the common tendency to hide
and deny intuition. The outcomes suggest that

10 Abstract

bringing these experiences into consciousness,
and especially sharing them with others, helps
an individual to build a deeper understanding of
the personal creative process. As a result, it also
strengthens professional expertise and personal
self-esteem.

The data strongly support the current under-
standing that intuition is a continuum that can
be developed. One of my main interests was re-
searching if intuition can be developed with
coaching, or even along the direction of an inten-
tional tool. This means that intuition is not just
random coincidence or emotion based on an ar-
bitrary vibe. If using intuition as an intention-
al tool, its accuracy and reliability need to be ex-
amined. Even though these aspects are challeng-
ing to evaluate, the outcomes based on designers’
experiences suggest that there is the possibility
of such an evaluation. Hence, I have collected and
developed practical applications that may help in
intuition development.

Keywords:

Intuition, creativity, design,
learning, experience, higher
education, coaching,
development
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Useat suunnittelijat, taiteilijat ja tutkijat kuvaa-
vat intuition kdyton olevan yksi tdrkeimmis-

td luovan prosessin tyovilineistddn. Intuitio on
erottamaton osa ihmisen ajattelua ja yhdessa ra-
tionaalisen ajattelun kanssa se muodostaa ajat-
telun perustan. Jokapdivaisessa elimassi ja ar-
kitoiminnoissa kaikki ihmiset tarvitsevat naitd
molempia ajattelun muotoja, mutta monimut-
kaisissa kognitiivisissa toiminnoissa kuten vi-
sioinnissa, luomisessa ja ongelmanratkaisus-

sa intuition rooli korostuu. Tietyiss tilanteissa
intuition on todettu tuottavan ylivertaisia tulok-
sia tietoiseen padttelyyn verrattuna, mutta usein
parhaimmat tulokset syntyvit nditd kahta ajatte-
lun muotoa yhdistamalla.

Sekd intuitiivinen ettd rationaalinen ajattelu
tarvitsevat harjoitusta, jotta niiden potentiaalia
voi hyédyntaa. Kuitenkin virallinen kouluopetus
tahtdd rationaalisen ajattelun kehittdmiseen, sa-
malla kun intuition harjoittaminen sivuutetaan
ja sen potentiaali hukataan. Jos intuitiota kéyt-
taa, niin perustelut pitda pystya esittdmaan tie-
toisen paittelyn tuloksina.

Tyoni tavoitteena on ollut tutkia intuitiota ja
sen kehittdmistd suunnittelijoiden ja runsaas-
ti intuitiota kdyttdvien henkildiden kokemusten
kautta. Aineisto on keritty intuitiovalmennuksen
kursseilta sekd suunnittelijoita ettd intuitiivisia
ihmisid haastattelemalla. Lisdmateriaalina olen
kayttinyt omia kokemuksiani opettajana ja suun-
nittelijana. Aineisto sisiltdd suunnittelijoiden
kuvauksia heidin henkil6kohtaisista intuition
kokemuksistaan ja oman intuitionsa luonteesta
sekd nakemyksid oman intuition kehittdmisesta.

Tulosten mukaan erityislaatuiset ja hyvin
henkilékohtaiset intuition kokemukset ovat erit-
tain merkityksellisid kokijalleen ja niilld on tér-
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ked rooli luomisessa. Néitd kokemuksia ei yleensi
jaeta muiden kanssa vaan ne pidetdén yksityisend
tietona, silld kulttuurissamme on varsin yleistd
piilottaa ja kieltdd intuition kaytt6. Tutkimuksen
tulokset viittaavat siihen, ettd tuomalla ndm4 eri-
tyislaatuiset kokemukset osaksi tietoista ymmar-
rystd, ja erityisesti keskustelemalla ja jakamalla
kokemuksia muiden kanssa, kokija voi rakentaa
syvempdd ymmarrystd omasta luovasta proses-
sistaan. Samalla vahvistuu my6s oma ammatilli-
nen asiantuntijuus ja itsetuntemus.

Tutkimuksen tulokset vahvistavat vallitse-
vaa kisitystd intuitiosta jonkinlaisena kehitetti-
vana kykyni tai ominaisuutena. Yksi kiinnostuk-
seni kohteista on ollut tutkia voiko intuitiota ke-
hittda valmentamalla, ja voiko intuitiota kdyttda
tahdonvaraisena ty6kaluna, jolloin intuitio ei oli-
sivain sattumanvarainen tapahtuma tai tunne-
pohjaista toimintaa. Jos intuitiota kdytetdn tie-
toisena tydkaluna, pitda intuition oikeellisuut-
taja luotettavuutta pystya arvioimaan. Vaikka
nditd ominaisuuksia on hyvin vaikea arvioida,
suunnittelijoiden kokemuksiin perustuvat tulok-
set viittaavat mahdollisuuteen intuitiivisen tie-
don luotettavuuden arvioinnista. Ndiden pohjal-
ta olen koonnut yhteen ja kehittinyt kiytannon
applikaatioita, jotka voivat auttaa sekd intuition
kehittimisessi ettd intuitiivisen tiedon luotetta-
vuuden arvioimisessa.

Avainsanat:

Intuitio, luovuus, design,
oppiminen, kokemus,
korkeakoulutus, valmennus,
kehittdminen
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Foreword

FOREWORD

A friend of mine, a film director, described how, once, when she
came home from work, she threw herself down on the hallway floor,
with her jacket still on, and cried, because creative work was so op-
pressive. Her husband looked at her and asked whether she was sure
she wanted to do such work for the rest of her life. For her, there was
no other choice, since she had her heart set on this work. This is not
a rare story among designers doing work connected to feelings of
deep meaningfulness and humanity. Often, as in this case, these
same individuals are extremely talented, they are well respected by
their peers, they have enthusiasm for their work, and, through their
design, they have so much to give to other people. My experience is
that with such struggling and mental distress, connected with the
challenge of creating, design students often feel alone.

On top of the emotional stress, many designers have highly per-
sonal experiences of intuition. Facing these ambiguous or unex-
plainable experiences, while keeping them hidden, creates anxiety
too. Over the past few years, as a teacher of creative process devel-
opment, I have heard many stories of intuitive experiences. Some
of these have opened my eyes while others have even challenged my

Intuition Unleashed



personal world view. While researching intuition, a growing num-
ber of people have approached me, saying “I did not want to tell this
in front of the others, but with you I can share my experience” or “I can tell
you, but let’s shut the door first”. Without my own extraordinary per-
sonal experiences, I would not have been able to openly listen, ac-
cept or understand these stories.

The driving force in my research has been the desire to help those
individuals who struggle with the process of creation. Usually this
includes encountering and understanding oneself, as well as open-
ing up to the process of intuiting. All designers I have researched
have experiences of intuition and some of these happen to be ex-
traordinary by nature. The common tendency to keep these experi-
ences private and hidden causes unnecessary individual suffering,
especially for those who are already well capable of utilizing intui-
tion during the creative process. Therefore, it is important to bring
all forms of intuition to the fore as an equal component with con-
scious reasoning.

There is an increasing interest in the topics related to intuition
and human consciousness both among the public and researchers.
In April 2014, T had the opportunity to discuss intuition with the Mil-
lennium Technology Prize winner, Stuart Parkin, and I asked him
about its role with regard to his technical invention. He answered:
“Intuition is everything!” To him, intuition guides towards new possi-
bilities, highlights the importance of ideas and identifies the way to
new solutions. In 2014, there were at least two petitions published in
respected international journals calling for an open study of all as-
pects of consciousness, including unexplainable and extraordinary
experiences, and signed by more than 200 world-famous researchers.

In order to research the area of intuition and to develop a wider
understanding of intuitive experiences or even to demystify them, I
have been forced to widen my own perspective. I have oriented my-
self to different fields of science and diversity of sources, including
also areas on the margins of the scientific field. Combining various
perspectives has been essential when approaching or trying to un-
derstand varying intuitive experiences. Hence, the research has tak-
en a long time.

At the same time, it has become more apparent that truth-loving

Intuition Unleashed Foreword
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Foreword

research is far from easy. The challenge does not lie only in the diffi-
culty in having ambiguous intuitive experiences and in the struggle
to verbalize them and make them understandable. It is equally hard
to face the academic power play, stagnation, dogma belief or men-
tal rigidity — issues often invisible and optimally excluded from re-
search. Therefore, I am grateful to those students, colleagues, friends
and strangers who have shared their intuitive experiences with me
and who have continued to encourage me by underlining the impor-
tance of making the area visible and bringing it into the public do-
main.

The most important reason for researching intuition is because
of its potential. Intuition is a superior way of acquiring information
in some situations and its capacity is enormous. Further, recent re-
search outcomes underline that there are forms of knowing we do
not yet understand and hidden potential we do not utilize. All this
shakes the very foundations of knowing — what can be known and
how. The world now faces challenges that are greater and more com-
plex than ever before. Time is running out to resolve some of these
problems. In order to understand or solve these problems, reasoning
and analysis are simply not enough. We need intuition to exceed the
limits of the known and to look for new frontiers. Often, the best re-
sults are achieved when both reasoning and intuition are integrated.
While the current understanding states that reasoning is dependent
on the work of intuition, my study states that this process can be re-
versed. Intuition can be used intentionally to acquire information —
in the best case, any kind of information. To this end, designers have
an important shared role.

Helsinki 28th January 2015

Asta Raami
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INTRODUCTION

This work handles designers’ personal experiences of intuitive pro-
cessing and the related pedagogy, as researched through the expe-
riences of designers and those people who frequently rely on their
intuition. The research is based on five peer-reviewed articles and a
case study that reveals one personal design experience. Each of the
articles outlines a specific aspect of designers’ intuitions. The re-
search data were collected from intuition coaching courses, inter-
views with professional designers and highly intuitive individuals,
and include my personal experiences as a teacher and a designer. The
data were collected and handled qualitatively using a phenomeno-
graphical research method.

This thesis is divided into two sections. The first section of the in-
troduction examines the theoretical background and the concept of
intuition in general, presenting current scientific understanding on
the issue. The remainder of the introduction focuses on experienc-
es of intuition based on my research with designers and people who
use a lot of intuition.

The perspective of the work is phenomenon based. The multifac-
eted phenomena of intuition require the integration of various do-

Intuition Unleashed Introduction
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mains and perspectives. The work searches for a shared discussion
between different fields of design, as well as between design and oth-
er scientific domains in the area of intuition. Since the area of intu-
ition is insufficiently researched in the area of design, I have elab-
orated the concept of intuition for the purpose of increasing an
understanding of the designer’s intuitive experiences. Therefore, the
introduction approaches intuition from a wide angle, where intu-
ition is put into perspective with creativity, cognition, knowledge,
perception, consciousness, as well as with emotions, embodied cog-
nition and empathy. With this approach, the work aims at building
as versatile as possible an understanding of designers’ intuitions. I
have also found it beneficial to present some cutting-edge scientific
results in order to make extraordinary experiences of intuition more
understandable and natural. Further, I look at the difficulties and ef-
fects of active intuiting among people who use intuition as a central
part of their creative process.

Currently, even though intuition is still commonly considered an
untrustworthy type of information, the topic of intuition has raised
increasing interest in the area of scientific research. The combination
of intuitive and rational faculties can no longer be dismissed as irrel-
evant, purely mystical or anachronistic in the current age, but is in-
tertwined in various types of thinking in different fields of research
(Anthony, 2003; Shefy & Sadler-Smith, 2004). Further, numerous
internationally known scientists from various fields (biology, neu-
roscience, psychology, medicine and psychiatry) have written a on
the importance of the post-materialistic scientific approach, includ-
ing research on the subjective dimensions of the human experience
(Beauregard et al., 2014). These scholars underline that the strict-
ly materialistic ideology of science implies that “the mind is noth-
ing but the physical activity of the brain and that our thoughts can-
not have any effect upon our brains and bodies, our actions, and the
physical world. The ideology of scientific materialism became domi-
nant in academia during the 20th century. So dominant that the ma-
jority of scientists started to believe that it was based on established
empirical evidence and represented the only rational view of the
world” (Beauregard et al., 2014, p. 272). Therefore, it is essential that
advances occur in the scientific study of the mind and spirituality.

Introduction Intuition Unleashed



Indeed, the area of open-minded consciousness research has now
been identified as a high priority by numerous accredited scholars;
another petition signed by more than 100 world-famous researchers
from various scientific domains calls for an open study of all aspects
of consciousness, including unexplainable and extraordinary expe-
riences (Cardefia, 2014).

Intuition in short
Intuition is an integral part of human thinking (Kahneman, 2013;
Kahneman & Tversky, 1982). Every human is intuitive, whether or
not a person is aware of it, since the nature of the human brain is
inherently intuitive (Laughlin, 1997). All humans continuously use
intuition in their everyday life, but intuitive processing is usual-
ly subliminal and random. Typically, intuition is intertwined with
conscious reasoning and these two different thinking modalities
form the foundation of all human thinking (Kahneman, 2011; Kahne-
man & Tversky, 1982). In addition, human decision making is often
based on these intuitive non-conscious processes, such as associa-
tions, affections, habits, memory and feelings, for example liking or
disliking (Gl6ckner & Witteman, 2010). Yet people prefer to give the
impression that decisions are based on pure conscious reasoning.

The role of intuition is imperative in radical breakthrough inno-
vations and in creative ideas involving extreme novelty. Many Nobel
laureates mention that intuition is the primary thinking mode used
for discoveries while conscious reasoning is used for argumentation
(Keller, 1983; Larsson, 2001; Marton, 1997; Shavinina, 2003, 2009).
The role of intuition has been acknowledged also in other areas, for
example in mathematics, business and linguistics (Agor, 1989; Ba-
stick, 2003; Bunge, 1962; Fischbein, 1987). According to linguistics,
language is not transparent but opaque, since it operates partly out-
side of one’s awareness (Hassin, Uleman, & Bargh, 2005). Further, “a
consistent system of reasoning cannot be sufficient to reason about
reason. Intuition is needed to guide the blind steps of logic and give
purpose to this direction” (Bastick, 2003 p.3).

Currently, intuition is used as a common label for completely
different types of information, varying processes and diverse out-
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comes, all of which makes the use of the term difficult. In addition,
there is a lack of a shared vocabulary and coherent concepts, which
makes intuition research challenging (Gl6ckner & Witteman, 2010).
Therefore, I have handled the concept of intuition in a very detailed
manner and I have included a glossary to inform on the terms used.

Currently, there is not enough knowledge on how intuition is
constructed or how it can be best developed. The overview of intu-
ition and creativity development is handled in the literature by in-
tertwining traditional knowledge forms and non-traditional scien-
tific research as well as writings of highly intuitive practitioners. In
the area of design research, there is a dearth of research or referenc-
es specifically connected with intuition development or the peda-
gogy behind it. Therefore, I have widened my scope to include ref-
erences from other domains and I present methods used by highly
intuitive individuals.

Currently, intuition has such a cultural stigma that it is not pos-
sible to include it as an equal thinking component alongside con-
scious reasoning. The reasons for this may lie partly in the difficul-
ty inarticulating and researching non-conscious processes, or in the
ambiguity of the phenomenon itself. (Glockner & Witteman, 2010;
Mayer, 2007; Tart, 2009) In order to illustrate both the importance of
and the difficulty in describing intuitive experiences, I have includ-
ed a generous selection of examples describing intuitive experienc-
es by Nobel laureates, since they clarify some essential aspects relat-
ed to the processes of creating and inventing.

Formal education usually focuses firmly on the development of
reasoning faculties, although the importance of intuition has been
recognized for decades (Bastick, 2003). In particular, if creative think-
ing needs to be promoted, intuitive thinking skills need to be recog-
nized and exercised (R. Root-Bernstein & Root-Bernstein, 2003). Of
course the teaching of arts and crafts is versatile; nevertheless intui-
tion is not systemically and intentionally included as part of the ar-
tistic thinking process and its development. Intuition is considered
something minor, random, biased and, in some areas of education,
even harmful. In the best cases, intuitive skills may develop unaid-
ed alongside other education. In the worst case, the lack of use may
lead to the dwindling of such skills, just as can happen to biological
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senses (Sheldrake, 2012). In both of these cases, the potential of intu-
ition is ignored and lost. This is alarming, since, in some specific sit-
uations, intuition is superior to conscious reasoning and brings bet-
ter results (Gigerenzer, 2007; Klein, 1998).

Some forms of intuition are prone to bias (Kahneman & Tversky,
1982), but this is not the whole truth. It is arguable that some of the
results of intuition can be evaluated for their reliability and accura-
cy, intuition can be used intentionally, or it can even give exact and
detailed information (Davis-Floyd & Davis, 1997; Dunne, 1997; Kautz,
2005; Monsay, 1997; Shefy & Sadler-Smith, 2004; Targ, 2012). Howev-
er, intuitive processing needs to be practised, developed and used
intentionally - just like conscious reasoning and analytical think-
ing - to result in more reliable outcomes (Davis-Floyd & Davis, 1997;
Monsay, 1997; Shefy & Sadler-Smith, 2004).

The current research strongly suggests that intuitive skills can be
developed (Hogarth, 2001; Kautz, 2005; Seligman & Kahana, 2009;
Shefy & Sadler-Smith, 2004). In an optimal situation, intuition and
conscious reasoning can be utilized as equal components of think-
ing and decisions can be made based on the most useful and applica-
ble information. Including intuition development as part of design
education would support educating multi-talented design experts
who are capable of versatile thinking and solving problems seem-
ingly impossible based on rational analysis alone.

Modes of knowing related to intuiting

In this study, I present intuition as a mode of knowing. I approach
the experiences of designers’ intuitions from two perspectives: from
a practical grass-roots aspect and from a theoretical aspect. The the-
oretical component presented in the beginning lays the founda-
tion for understanding the intimate intuitive experiences described
in the results. The emphasis is on real and concrete experiences, in
their authentic form.

Many designers have very personal intuitive experiences that are
often reported as forming the centre of the creative process (Makeld
& Numkulrat, 2011; Seitamaa-Hakkarainen, Laamanen, Viitala, &
Mikeld, 2013; Uusikyld, 2008). This makes reflection on intuition and
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other internal processes extremely meaningful. According to the
student-centred, constructivist approach to learning, understand-
ing and integrating, the student’s personal perspective is essential
for any meaningful learning experience (Bruner, 1960, 1986; Gard-
ner, 1991; Rogers, 1980; Rogers & Freiberg, 1994). However, due to the
nature and difficulty in verbalizing intuitive experiences, these per-
sonal experiences are often not researched at a more general level
(Petitmengin-Peugeot, 1999).

Framing of the study and the objectives in short

The research has two objectives, which are:

1) To research designers’ intuitive experiences and their intuitive
processing as a mode of knowing, and

2) To determine whether intuition can be developed through coaching.

The research is based on data collected from intuition coaching
courses and interviews with designers. I researched how designers
describe their intuition and how they verbalize their personal intu-
itive experiences. I collected accounts of designers’ personal intui-
tive experiences, including highly personal and extraordinary expe-
riences that are seldom talked about. I also interviewed some very
intuitive individuals in order to build a more coherent understand-
ing of the processes of intuiting.

My main focus is to build an understanding of how designers can
better connect with their intuition in order to utilize and develop its
potential. On a practical level, this means researching whether in-
tuition can be used as an intentional tool, which means that intui-
tion is not just a random emotional-based coincidence but instead
an intentional process where a person can attune to the intuitive in-
formation. Due to my personal interest in intuition development,
I researched those natural, innate, personal ways of intuiting that
designers use. Further, I studied whether a single course on intui-
tion development can help a person to better connect with their in-
tuition, and if intuitive skills can be developed through coaching.
The overall objectives and the specific objectives researched within
each article are summed up in the methodology section. Based on
this experience, I have developed a working model of intuition as a
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skill continuum, presented methods for evaluating the reliability of
intuition, as well as outlined guidelines for intuition development.
These are presented at the end of the introductory section.

Foundations of the research

The foundations for this research lie in a research project — Intuition
in Creative Processes — carried out during 2008-2012 and funded by
the Academy of Finland. During that time, I worked closely with my
colleague Samu Mielonen and we spent countless hours orienting
ourselves to the topic, which was at that time still on the periph-
ery of research here in Finland. One of the major problems we faced
was the lack of sufficient terminology and concepts in the area of
intuition. The term “intuition” was used confusingly, labelling dif-
ferent phenomena, varying processes and diverse outcomes. At the
same time, there was a lack of proper terms describing the intui-
tive experiences and the process of intuiting. Some of the essential
components of designers’ intuitions — such as extraordinary expe-
riences — were not even acknowledged by the current psychology as
being worthwhile areas for descriptive study. This led to a situation
where the prevailing terminology was inadequate. The focus of our
research work was designers’ personal creative processes; hence we
had to prioritize the authentic experiences described by designers
and start to search for new words and terms to describe this area. In
situations where we could not find proper terms to explain intuitive
experiences, we started to search for descriptions of similar experi-
ences outside of the traditional scientific field. Therefore, we end-
ed up using references outside of academic peer-reviewed publica-
tions, both in coaching and in peer-reviewed articles. The focus of
the work is on the utility of intuition among designers — instead of
on its validity — such as assessing what defines “real” or “true” intui-
tion and what specific type of intuition is used by designers.

The structure of the thesis
The thesis starts with the presentation of background theories deal-
ing with the different qualities of intuitive and reasoning faculties,
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as well as opening up the concept of intuition. I have included some
alternative explanatory models of intuition presented in the litera-
ture, since they were used as part of coaching sessions and many de-
sign students have found them useful. Even though these models
may not be considered as being scientific truths, they seem to have
an important and justifiable role for some designers when search-
ing for a deeper understanding of their personal intuiting process.

The text continues by revealing the challenges of working with in-
tuition, including the lack of a shared vocabulary and the influence
of cultural stigma. The ambiguity of the concept of intuition is han-
dled through different forms of knowing related to the process of in-
tuiting. All these forms of knowing have been reported over and over
again in the designers’ descriptions of their intuitive experiences.

Data setting, data collecting and data analysis are handled briefly,
as most of the research data have already been dealt with in the arti-
cles. The results are presented and reflected on in great detail, since
it was not possible to discuss the research data in such depth in the
articles. Further, when observing all the data, they seem to integrate
and form a new continuum, which is not obvious from the individ-
ual articles. The articles offer a narrower and more focused overview
of individual cases. To be able to approach, scrutinize and illustrate
this continuum, I needed to include even some original descriptions
of intuitive experiences. Further, I needed to reflect these through
the theoretical background outside the domain of design research.
Therefore, the very beginning of the thesis looks at the concept of in-
tuition at a detailed level.

An issue that constantly caught my attention and that finally be-
came apparent during the intuition coaching courses was the chal-
lenge of how to approach the process of creation. In particular, some
design students felt the internal pressure to partake in the act of cre-
ation so overwhelming that I wanted to pay special attention to this
issue and discuss it.

The intuitive experiences, some of which were also mentioned
in the articles, are often included in this text as original quotations.
This allowed me to reinforce the essence of the intuiting process at a
level of detail that was not possible in the articles. Further, it seemed
to be the only way to illustrate the original experiences in as authen-
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tic a form as possible, without the biasing effect of explanations and
interpretations. At the same time, it allows the reader to make their
own interpretations and conclusions of the material. I felt more
comfortable including the authentic experiences than using and re-
ferring to an artificial or false framework - even if it causes some
repetition and overlapping with the articles.

The cornerstones of intuition development and the exercises
used in coaching sessions are examined here in more depth than in
the articles. However, the concrete intuition development exercises
at a detailed level are not presented, since they were not the objec-
tives of the study and they were always customized for the group
and the special needs of the individuals.

I also present some preliminary ideas on how the accuracy and
reliability of intuition can be evaluated. These aspects were also not
the objectives of the study but through the discussions and inter-
views with some designers and highly intuitive individuals they be-
came apparent. Further, these aspects turned out to be of great im-
portance while elaborating on the process of intuiting.

Based on these aforementioned objectives and aspects, this re-
search aims to build an understanding of designers’ intuitions and
the pedagogy related to intuition development. In general, the work
aims at making intuitive processing more acceptable and legitimate.
This includes making the highly personal and extraordinary experi-
ences of intuition more visible and acceptable, which may help de-
signers, design students, educators and other individuals to build
an understanding of intuition and its potential. In an optimal situa-
tion, the work is able to support and build an understanding of the
creative design process of designers and help to develop design ed-
ucation in general.
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DESIGN-INTENSIVE AREAS AND
INTUITING

The fundamental role of intuition is acknowledged in various fields
of research. In the area of cognitive and positive psychology the role
of the mind’s non-conscious faculty is said to be profound in all cre-
ative processes (Boden, 1994, 2010; Csikszentmihalyi, 1996) and in-
tuition is seen the “the first and a necessary stage of creativity (Ba-
stick, 2003, p. 309). Numerous studies on art, science, and business
have proved that intuition has a central role to play in the develop-
ment of creative and novel ideas (Agor, 1989; Bunge, 1962; Fischbein,
1987). Research related to innovations and problem solving empha-
size that the act of creation is rooted in intuiting (R. Root-Bernstein
& Root-Bernstein, 2003; Shavinina, 2003).

Many designers and artists have intuitive experiences and they
underline the significance of intuition in the process of creating
(Uusikyld, 2008). Sometimes these intuitive moments are described
as Eureka experiences or Clicking-in moments, but intuition is
much more than these (Arvidson, 1997; Bastick, 2003; Glockner &
Witteman, 2010; Shefy & Sadler-Smith, 2004).

The current design research suggests that the most talented de-
signers, when compared with less talented designers, use more intu-
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itive faculties while working and that they are more capable at using
different cognitive styles. Contrary to the common suggestion that
successful design is based on a wide range of ideas, the studies on
expert designers reveal that successful outcomes are usually derived
from a strict narrowing of multiple ideas as well as from frequent
switching between different types of cognitive activity. Therefore,
successful design is not based on extensive problem analysis but on
competent problem scoping. (Cross, 2004; Schon, 1988) In this pro-
cess, the tacit components of design seem not just to feed the in-
vention of new ideas, but in themselves become a source of building
knowledge (Cross, 2004; Suwa, Gero, & Purcell, 2000).

Research with design students suggests that talented senior de-
sign students prioritize early in the process, seek less information,
process information immediately, and build an image of the prob-
lem sooner than their less talented colleagues. The less talented
students gather more information, but sometimes this is merely a
substitute activity. (Cross, 2004; Cross, Christiaans, & Dorst, 1994)
Creative designers usually have a certain amount of curiosity and
self-confidence, which allow them to abandon familiar referenc-
es, concepts and models and seek new directions and unusual goals
(Burnette, n.d.-b). Further, intuitive thinkers use fewer stereotypes
than conscious thinkers, since it is hard to avoid “jumping to con-
clusions” when a person thinks consciously (Dijksterhuis, Bos, Nor-
dgren, & van Baaren, 2006).

The students who think holistically seem to benefit from an easy
access to different modes of thinking, which creates a head start
compared with analytical thinkers (Roberts, 2006). Nelson & Stolter-
man (2003) argue that design knowledge tends to emerge from con-
scious not-knowing, therefore, in the process of designing, an ini-
tial state of intentional ignorance or emptying of the mind is needed
to be completely open to a prevailing situation. They also argue
that, since design strongly intertwines rational and intuitive pro-
cesses, the chosen means to acquire knowledge affect directly the
knowledge production. Whether the information is acquired and
processed through intuition or analysis leads to different types of
knowledge building. The form of inquiry leads to a specific body of
knowledge since it influences the constitution of the knowledge and
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what is gained through the process (Nelson & Stolterman, 2003).
These research studies suggest that the intuitive features of de-
sign activity are the most essential and effective components in de-
sign creation (Cross, 2004). Since the conscious and intentional use
of intuitive faculties, or their development,

design students are are not usually integrated in design educa-
left to struggle alone tion, most of the design students are left
with the challenges of to struggle alone with the challenges of in-
integrating reasoning tegrating reasoning and intuitive faculties
and intuitive faculties while creating. To support creativity and in-
while creating. tuiting can therefore be seen as an invest-

ment in the future, since it develops the im-
portant meta-level skills of thinking and designing. Therefore, it is
essential to continue building deeper knowledge in existing design
practises and especially to support students’ creative design pro-
cesses in education — which is an area currently identified as being
undeveloped in higher education (Pedgley, 2007).

The responsibility of designers and wicked problems
The design process is considered one of the most challenging cogni-
tive tasks since it requires multidimensional use of the highest cog-
nitive skills (Seitamaa-Hakkarainen, 2008). Further, several studies
report design expertise as being different from expertise related to
other areas (Cross, 2004; Cross et al., 1994). Design combines con-
ceptual, material and immaterial dimensions (Laamanen & Seita-
maa-Hakkarainen, 2014; Seitamaa-Hakkarainen, 2008) as well as in-
cludes embodied processes where eye, hand and mind collaborate
(Seitamaa-Hakkarainen, Huotilainen, Makeld, Groth, & Hakkarai-
nen, 2014). Design is not just concerned with designing tangible ar-
tefacts, but includes models, processes, or systems that can be as
wide ranging as designing the structures of nations. Together with
the natural world around us, these designs create the world’s current
reality (Nelson & Stolterman, 2003).

Designers aim at creating better future solutions (Seitamaa-Hak-
karainen, 2008). Designing is a combination of power and respon-
sibility, including service to other people and to humankind as a
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whole. Designers have the potential to bring forth and design both
the immaterial and the tangible world in almost any possible way.
Therefore, designers are responsible for spearheading the process.
The way the world is currently designed is founded on a series of
design solutions and human judgments made in the past. Design-
ers have the responsibility to aim for the best by creating a world of
functionality, quality, beauty and integrity. At the same time, they
have to be aware that not everyone will use the power of design for
these same ends. (Nelson & Stolterman, 2003)

In design literature, problems are usually divided into three ma-
jor categories: well-defined problems, ill-defined problems, and
wicked problems (Rittel & Webber, 1973). These are illustrated in Ta-
ble 1. In well-defined problems, there often is a shared understand-
ing of the problem itself, as well as an optimal outcome. The solution
can usually be optimized. An ill-defined problem needs a formula-
tion of the problem in the first place, since it may turn out to be sev-
eral problems instead of one, or a totally different problem than the
one initially envisaged. Solutions may also be many, instead of one.
There may be several satisfying alternatives, which are different yet
equally good. In the ill-defined type of problems, the solution can be
satisfying in many different ways and professional experience great-
ly improves the outcome (Rittel & Webber, 1973).

The most challenging type of problem is defined as a wicked prob-
lem (Rittel & Webber, 1973). This type of problem cannot be exhaus-
tively formulated; hence, there are many explanations for the same
problem, and every formulation is a statement of a solution. The de-
sign process is infinite — every problem is a symptom of another
problem, and every solution usually leads to a new problem. It is dif-
ficult to know what components of a problem are relevant and what
information will be useful until a solution is attempted (Lawson,
1997). Every problem is unique, so neither the experience plays a cru-
cial role nor can the list of operations be fulfilled. In many situations,
the problem is urgent, there is a need for immediate actions, and the
problem solver has no right to be wrong (Rittel & Webber, 1973).

“One of the essential characteristics of design problems is that
they are often not apparent but must be found” (Lawson, 1997, p. 54).
Every problem has a structure of its own. Good design depends upon
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Table 1.
Well-defined,
ill-defined and
wicked problems
in design.

(Rittel, Horst,
Melvin & Webber

1973)

32 Design-intensive areas

PROBLEM TYPE CHARACTERISTICS SOLUTIONS

Well-defined
problems

The solution can
be optimized

Goals known
Constraints known
Solutions known
Success criteria known
Optimal solution

Solutions cannot
be optimized
but can be
satisfactory

Problem?
Solution?

Success criteria?
Multiple solutions

Solutions can
be at most
actionable

Incomplete, no formula
Contradictory
; Changing definition
No stop rule
¢ 'lU(;que'F,) no cases
Solutién > a new problem

the designer’s ability to act according to this structure and not to

adapt a pre-given structure to the problem (Lawson, 1997). Tame and
wicked problems are not governed by the same logic. The strategies
developed into tame problems are not just different in degree, but
above all are different in kind from wicked problems, which have a
complexity, ambiguity and epistemological uniqueness of their own
(Nelson, 2003, p. 17). Further, there is no single correct approach or
methodology for finding, defining or solving these problems.

In the world there is an increasing amount of complexity, includ-
ing, for example, social, economic and environmental issues. These
many factors have become intertwined more than had been the case,
hence the problems that the world is facing have become more com-
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plex. There are many new challenges never seen before: environmen-
tal problems related to sustainability as well as long-term political
and economic problems. On top of these remain the long-standing
challenges such as poverty, hunger and ignorance of dignity. There
appear to be more and more unstable components in the puzzle.
In order to solve one part of the problem, the whole setting trans-
forms and new problems arise, often more difficult ones that have
been lying underneath. To be able to solve problems like this, a per-
son needs to be able to surpass the limits of the known. The prevail-
ing paradigm predefines the future problem space, which then nar-
rows and initiates possible future solutions. However, if one wants
to search for radical breakthrough innovations, with extreme nov-
elty, then searching beyond the current paradigm is crucial. To suc-
ceed in this process, the use of intuition is imperative (Gigerenzer,
2007; Klein, 2004).

Generally, design students tend to be overly optimistic and wish-
ful in their estimation related to the complexity of problems and to
the required time needed to delineate the solutions. Further, it is
very easy to look at a new design problem as being all too shallow
and ignore the underlying difficulties (Lawson, 1997). Therefore, it
is essential to include wicked problem solving in design studies, al-
lowing students to orient themselves to complex problem solving
and to the use of their intuitive faculties.

In the challenges described above, intuition typically leads to
better solutions than pure conscious reasoning since often there is
too much information, actually an overload of it including contra-
dictory information, yet at the same time there exists alack of essen-
tial information (Bastick, 2003; Glockner & Witteman, 2010). A per-
son is often not even aware of the lack of information or what they
could possibly know. Most of the problems faced by designers - as
well as by the world - are like this: entangled knots with countless
variables. Further, while the world continues to change more rapid-
ly, third-level students need to be prepared to handle future, as yet
unknown, situations (Marton, 2014).

In the situations described above, the capacity for rational, ana-
lytical thinking is not enough. The analytical mind chokes with too
many options, and it starves when there is a lack of information, or

Intuition Unleashed Design-intensive areas

and intuiting



34

when it cannot envision options beyond imagination. In the worst
case, there is a simultaneous overload and a lack of information, as
well as critical time limits to make decisions. With such constraints,
the intuitive faculties can operate with higher accuracy than con-
scious reasoning. (Dijksterhuis et al., 2006; Frank, O’Reilly, & Cur-
ran, 2006; Gigerenzer, 2007; Klein, 1998)

Intuitive faculties can filter usable outcomes from numer-
ous amounts of raw data, give new directions to possible solu-
tions, and exceed the limits of conscious reasoning. It is true that
if intuition is considered just a random feeling, any sort of emo-
tional vibe, or a “talk-box” inside a head, then its accuracy and re-
liability can be questioned with good reason. Intuitive faculties

need development just as reasoning fac-

Rationally thinking: ulties do. Rationally thinking: developing
developing intuition intuition is smart, since it enables an in-
is smart dividual to better integrate both of the in-

nate thinking capabilities, the conscious
and the non-conscious. Therefore, we need new types of think-
ing, various forms of intelligence, and the courage to look at the
potential of intuition while searching for methods to develop it.
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THEORETICAL BACKGROUND:
INTUITIVE AND REASONING
FACULTIES

Intuition is natural, and the majority of human thinking is intuitive
— whether one is aware of it or not. A person cannot exclude intui-
tion even though they might want to. They may believe they are re-
lying only on conscious reasoning, ignoring the presence of intui-
tion. They may wish to think and act purely rationally since in many
situations only rational explanations are accepted. Alternatively,
they may think they are relying on intuition even though their deci-
sions might be based on fears or wishful thinking. Since the process
of intuiting takes place in the non-conscious faculties of the mind,
at least some parts of the process will always remain unknown or
mysterious for the person experiencing the intuition. (Klein, 1998;
Laughlin, 1997)

Researching intuitive faculties and intuitive insights might seem
impossible, but thoughts and processes around the intuitive mo-
ment can be researched, that is, before and after intuitive insights
(Klein, 1998; Petitmengin-Peugeot, 1999; Plessner, 2008; Policas-
tro, 1995, 1999). Intuition has been researched with people suffering
from specific neurological damage. Antonio Damasio, an expert in
the area of cognitive neuroscience, has researched people whose in-
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tuitive thinking faculties have been damaged and as a result their
ability to make good decisions, or to make any decisions at all, has
been severely compromised (Damasio, 1994). These individuals tend
to make decisions that are contrary to their best interests and are
unable to learn from previous mistakes. Lack of intuitive thinking
has been illustrated with the following example: when an individ-
ual whose intuitive thinking has been damaged due to an accident
goes to a grocery store to buy mustard they keep on comparing the
ingredients without being able to make a decision about which one
to buy (Gladwell, 2007). These and several other research results in
the area of neurology and neuroscience confirm that if those parts of
the brain that are associated with a specific type of intuitive think-
ing are damaged, one is impaired in making decisions, one has great
difficulty in integrating emotions into decision making and, there-
fore, simple everyday life is difficult or even impossible (Bechara,
2004; Bechara, Damasio, Tranel, & Damasio, 1997; Volz & von Cra-
mon, 2008).

Conscious and non-conscious faculties

There are several theories about how the human mind is divided into
different levels of consciousness and some of these are even contra-
dictory. Since it is not the purpose of this study to focus on the psy-
chological or neurological aspects of the human mind, but rather to
research designers’ intuitions on a practical level, I use an unrefined
approach to divide the human mind into two main components,
conscious and non-conscious faculties. The term non-conscious
I use as a general label to denote all the unconscious and subcon-
scious mental processing. The conscious and the non-conscious
parts of the brain work constantly together and form the function-
ing and powerful basis of human thinking.

A significant part of human thinking, including intuition, takes
place in non-conscious, implicit and non-linguistic levels of the
mind (Kahneman, 2011; Lakoff, 1999; Varela, 1999). The human nerv-
ous system comprises a complex, multi-layered, distributed net-
work of billions of cells acting in myriads of ways and most of this
processing is non-conscious (Laughlin, 1997). According to some
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sources in neurophysiology and medicine, the subconscious mind
in particular is a huge storage reservoir of once learned and experi-
enced memories, as well as a store of many processes unreachable to
the conscious mind. This includes body controls, sensory functions,
interaction with physical and social environment as well as genetic
inheritance (Laughlin, 1997; Lipton, 2005)

The conscious mind, in turn, contains all the reasoning faculties
and is sometimes labelled as “the self” or “me”. It thinks linearly in
time as well as understands the world as a physical and material di-
mension (Kahneman, 2011; Lipton, 2005; Tart, 2009). The conscious
mind is self-reflective and with so-called higher-level consciousness
a person is capable of meta-level reasoning (Hayles, 2014).

The dual-process model of the mind

In current mainstream psychology, the most prevailing theory of the
human mind and thinking is the dual-process model. This model di-
vides human thinking into two major faculties with completely dif-
ferent operation modes: intuitive (system 1) and reasoning (system
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2). Both of them are integral and essential parts of everyday human
thinking (Evans & Frankish, 2009; Kahneman, 2003). This is illus-
trated in Figure 1.

Conscious reasoning operates with conceptual representations,
language and linearity, including time modes of the past, the present
and the future. It is slow, serial, effortful, analytical, controlled and
based on rules that are often jointly agreed by humans. (Lipton, 2005)

Intuitive thinking is based on perceptions and presence and is
strongly stimulus bound. It is fast, parallel, associative, automat-
ic, effortless, and can process huge amounts of information si-
multaneously. It is described as a slow-learning process requiring
hundreds of repetitions and a lot of practice — for example when a
child is learning to talk or walk. At the same time it is entirely nat-
ural and innate. In the dual-process model, intuition is considered
an umbrella term, excluding conscious reasoning, but including all
forms of non-conscious activity, such as instincts, fears, automatic
reactions and over-learned skills — which are not of interest for the
purpose of this study. Therefore, this model is too imprecise when
researching designers’ intuitions connected with creativity. (Kahne-
man, 2011; Kahneman & Tversky, 1982)

If greatly simplified, the difference between these two different
thinking modalities can be illustrated as follows: when reasoning
consciously, a person consciously knows that they are thinking the
thought, and when intuiting a person knows without knowing how
they know. (Evans & Frankish, 2009)

Human thinking constantly, and mostly automatically, hovers
between these two different processes. When working on challeng-
ing cognitive tasks, such as visioning, creating, inventing and com-
plex problem solving, an individual needs the integration of both of
these thinking modalities.

Utilizing the intuitive and reasoning faculties

The conscious mind, atits best, can process only a fractional amount
of the incoming information. However, its limited capacity can be
consciously used to focus on some specific chosen point — while its
non-conscious faculties are doing something else. When the con-
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scious mind is imagining, dreaming of the future or reflecting on
the past, the non-conscious parts of the mind are constantly work-
ing: observing the present situation, managing the behaviours re-
quired at the moment, regardless of the conscious mind’s assis-
tance. (Hassin et al., 2005; Lipton, 2005)

The non-conscious parts of the mind can be at least partly con-
sciously managed, often through reflection taking place after an
event. For example, rules of thumb are typically non-conscious but
can be elevated to the conscious level (Gigerenzer, 2007). Bruce Lip-
ton, a cell biologist and a former researcher at Stanford University’s
School of Medicine, states that a person can intentionally support
the unfolding of the non-conscious parts of thinking and acting.
In such situations, the observing conscious mind can intentional-
ly stop undesirable behaviour, and consciously choose a new; differ-
ent operation mode. Therefore, the conscious mind can be consid-
ered as the foundation of free will - meaning that people are not just
forced to act in accordance with their previous habits, instincts or
behavioural scripts (Lipton, 2005). It is beneficial to observe one’s
personal patterns of acting and thinking and, hence, develop con-
sciousness of the models in use, whether in designing or in other ar-
eas of life. However, that is not always easy. Previous habits, such as
ways of thinking, reacting and acting, which are stored in the non-
conscious parts of the mind, may start to dominate at the moment
when a person’s conscious mind is not sufficiently alert. Neverthe-
less, as soon as the person starts to become aware of their non-con-
scious behaviour, they can consciously change their previous habits
and instead begin to utilize the potential of the non-conscious. (Lip-
ton, 2005, p. 138)

According to Unconscious Thought Theory (UTT) presented by
the psychologists Ap Dijksterhuis and Loran Nordgren, both modes
of thinking have particular advantages: conscious thought can fol-
low strict rules, whereas non-conscious thought is better suited to
integrating numerous decision attributes (Dijksterhuis et al., 2006).
Since designing and complex problem solving require both these
processes, complex decisions can best be made by engaging in pe-
riods of both conscious and non-conscious thought (Dijksterhuis
et al., 2006). Dijksterhuis, together with his research group, has re-
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searched customer behaviour when purchasing complex products.
The results reveal that under complex circumstances, the quali-
ty of decisions does not deteriorate even though the complexity of
the task increases if a person allows the non-conscious thoughts to
lead to decisions (Dijksterhuis et al., 2006, p. 1006). His studies sug-
gest that the integration of conscious and non-conscious thinking
modes works better when intuitive thought follows conscious rea-
soning. (Dijksterhuis et al., 2006; Nordgren, Bos, & Dijksterhuis,
2011; Nordgren & Dijksterhuis, 2009)

observe internally how ) From the perspective of intuition devel-
the mind works since opment, it is important to acknowledge the
that is something each ‘ different qualities of these two faculties, ra-
individual can utilize tional and intuitive, and their varying pro-
when developing cesses. It is beneficial to observe internally
intuition. how the mind works since that is something

‘ each individual can utilize when developing

intuition. A method quite often used when looking for intuitive in-
sights is to keep the rational mind busy while accessing information
about intuitive faculties (Surel, 2007). Still, as long as a person is to-
tally unaware of the role, potential or working of the non-conscious,
it may dominate a person’s behaviour in accordance with the habit
learned earlier. Unfortunately, learned behaviours, beliefs and hab-
its picked up from other people, such as teachers, peers, or parents,
may not support the objectives of the person (Lipton, 2005, p. 139).
Several studies on Nobel laureates reveal interesting points of
view related to acquiring scientific knowledge. The case examples
reveal processes of knowledge building and understanding through
combining intuitive and rational faculties (Keller, 1983; Larsson,
2001; Marton, 1997; Shavinina, 2003, 2009). The intentional utiliza-
tion of non-conscious faculties may be illustrated with an example.
A Nobel laureate in physiology or medicine, Barbara McClintock,
described that her scientific work was strongly based on intuitive,
non-conscious thinking. While researching the genetics of maize
she became so adept at recognizing the outward signs that she could
just look at the maize plants and know what the microscopic obser-
vation of the cells’ nuclei would later reveal (Keller, 1983, p. 102). She
described her experience of knowing with the plants as a “feeling for
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the organism” (Keller, 1983).
McClintock described (Keller, 1983, p. 102-103):

“Before examining the chromosomes, | went through the field
and made my guess for every plant as to what kind of rings
[chromosomes] it would have — would it have one, two, or
three, small or large, which combination? And | NEVER MADE
A MISTAKE, except once. When | examined one plant | was in
agony. | raced right down to the field. It was wrong; it didn’t
say what the notebook said it should be! | found that... | had
written the number from the plant adjacent, which | had not
cut open. And then everything was all right.”

According to McClintock, her mind worked “like a computer” -
processing and integrating complex data rapidly, perfectly and non-
consciously, in ways she could not be conscious of. When she was
able to find the error, it caused immediate relief. She continued:
“That made me feel perfect, because it showed to me that whatever this com-
puter was doing, it was doing it right.” (Keller, 1983, p. 102-103)

She described a state of total confidence, a complete understand-
ing and a feeling of integration with the maize plant. She pointed
out that she could not train anybody to do that processing of infor-
mation since it happened subconsciously. McClintock described:

“When you suddenly see the problem, something happens that
you have the answer — before you are able to put it into words.
It is all done unconsciously. This has happened too many times
to me, and | know when to take it seriously. I'm so absolutely
sure. | don’t talk about it, | don’t have to tell anybody about it,
I’m just sure this is it.” (Keller, 1983, p. 102-103).

The issues the conscious mind picks to be noticed are presumably
significant to the perceiving person — for some reason. At any giv-
en time, numerous units of information pass through the mind but
only a fraction is noticed. All the rest is processed without aware-
ness, for example stimuli from the surrounding world as well as the
body’s internal signals. The non-conscious mind processes several
orders of magnitude more information than the conscious mind. The
estimations of the ratio are rough and speculative but, for example,

Intuition Unleashed Theoretical background:
intuitive and reasoning

faculties

L]



42

Dijksterhuis et al. (2005) mention that, depending on the task, the
capacity of consciousness can be 40-50 bits per second maximum,
while the human senses alone can handle 11 million bits per second,
of which 10 million is through visual sensing. Buying a house would
require 6.6 billion bits to be processed, which means that it would
take 4 years to make the decision with consciousness alone (Dijkster-
huis, Aarts, & Smith, 2005). (Lipton, 2005; Zimmermann, 1989)

Katherine Hayles, a professor of literature specialized in the rela-
tions of literature, science and technology, argues in her forthcom-
ing book: “It is likely that nonconscious cognition shifts through the in-
formation and forwards to consciousness only the decision points where
reason has to be invoked” (Hayles, n.d.). She emphasizes that the rea-
soning faculties strongly depend on the support of the non-con-
scious and continues:

“Nonconscious processing, while distinct from consciousness, is
in constant communication with it [environment] and supports
consciousness precisely by limiting the amount of information
with which consciousness must deal, so that consciousness,
with its slower speed and more limited processing power, is not
overwhelmed. The point is not that humans are not capable of
reason (obviously a very easy fallacy to refute), but that reason
is supported by and in fact requires nonconscious cognition

in order to be free to work on the kinds of problems it is well-
designed to solve” (Hayles, n.d.).

It is interesting that the current cutting-edge research - especial-
ly in physics — suggests that all organisms, including humans, are
able to communicate through subtle sensing, for example reading
the environment by evaluating the energy fields (Lipton, 2005; Shel-
drake, 2011, 2012). In many cases, the non-conscious mind receives
information our reasoning faculties do not even fully understand.
Humans tend to be so dependent on language and external commu-
nication that other communication systems are usually bypassed or
ignored. As with any biological function, such as the use of the sens-
es, lack of use leads to a reduction in function, whereas active use
enhances the skill (Sheldrake, 2012). Lipton (2005) mentions that the
Aborigines in Australia are able to sense water lying deep beneath
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the sand, and Amazonian shamans communicate with the energies
of their medical plants. (Lipton, 2005, p. 90; Sheldrake, 2011, 2012)

When McClintock was asked how it was possible for her to know,
to be creative in an unknown way and to convince others, she an-
swered:

“WHY do | know? Why were | so sure of something when |
couldn’t tell anyone else?” “You weren’t sure in a boastful way;
you were sure in what | call a completely internal way... What
you had to do was put it into their frame. Wherever it came in
your frame, you had to work to put it into their frame. So you
work with so-called scientific methods to put it into their frame
after you know. Well, [the question is] how you know it. | had
the idea that the Tibetans understood this how you know”.
(Keller, 1983, p. 203)

Intuition may originate from various sources. The process of in-
tuiting may be based on the various forms of knowing mentioned
above, and combine different sources of information, whether the
information comes from the mind, body, thinking, memory, envi-
ronment, feelings, embodied cognition, senses or extended sens-
es. Often it includes expert-based knowledge, as in McClintock’s
case. Sometimes the intuitive faculties of the human mind may even
know something that the reasoning faculties are not at all aware of;
research, for example in the area of presentiments, strongly sup-
ports this proposition (Bechara, 2004; Bem, 2011; McCraty, Atkin-
son, & Bradley, 2004a, 2004b; Radin, 2006a, 2006b; Sheldrake, 2011).
Due to the fact that these extraordinary experiences happen, it is im-
portant to research the nature of the mind as widely and openly as
possible so that, for example, experiences such as extraordinary in-
tuitive sensations are not ignored, denied or invalidated (Cardena,
2014; Tart, 2009).

In an optimal situation, intuitive and

reasoning faculties can be consciously uti- In an optimal situation,
lized and integrated. Probably the most intuitive and reasoning
common terms describing this union are in- faculties can be

tuitive intelligence (Shefy & Sadler-Smith, consciously utilized
2004; Surel, 2007, 2012) and integrated intel- and integrated.
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ligence (Anthony, 2003). The question is not just how to develop and
listen to intuition, but rather how to combine intuition with rea-
soning faculties. Shefy and Sadler-Smith underline that it makes no
sense to talk about intuition versus rational thinking, but only about
intuition and rationality (Shefy & Sadler-Smith, 2004). However, in-
tuition has to be heard and taken into account before it can become
part of our understanding. Many times the rational mind may block
intuitive information even before a person is aware of it. Some re-
cent references highlight the importance of educating the rational
faculties so that they do not interfere with intuitive processes (Jar-
vilehto, forthcoming; Surel, 2012).

Challenges in capturing the non-conscious

The general challenge of intuition research is to find a model that can
partly capture the non-conscious parts of thinking, which is a para-
dox in itself since it is difficult to apply a ratio to the non-conscious.
Currently, there is neither a coherent understanding of how intui-
tion works nor where it comes from. Rather, there are several hypoth-
eses concerning this and it is obvious that processes vary since there
are various sources of intuition. According to Glockner and Witter-
man (2010), besides the ambiguity of the concept of intuition, there
are great challenges to modelling intuition. There is a multiplicity of
models, as well as an associated imprecision, which originates partly
in the difficulty of tracing non-conscious processes.

Models used in psychology and decision research are simply not
sufficient since they are not modelled for capturing implicit, non-
conscious processes. In the dual-process model, intuition can also
be considered automatic intuitive processes or simple deliberate
short-cut strategies (T. Betsch, 2008; Glockner & Witteman, 2010).
None of these are within the scope of this study.

The heuristics models note that this mode of thought is so prone
to systematic biases and errors that intuitions derived from it should
be rationally analysed (Kahneman, 2003; Plessner, 2008). This defini-
tion also excludes the possibility of domain-independent intuition
since it relies exclusively on learning from direct experience (Har-
bort, 1997). While heuristics biases are certainly undeniable, the ex-
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posing of intuition to constant rational judgement poses a paradox.
Rationally over-analysing intuition has been shown to reduce the
accuracy of intuitive judgements (Nordgren & Dijksterhuis, 2009).
In practice, this paradox becomes a problem, like a double-edged
sword, when a person cannot know when the analysis exceeds the
limit and becomes over-analysis, or when the situation leads to poor
intuitive awareness through little or low-quality feedback (Hogarth,
2001, 2008; Shefy & Sadler-Smith, 2004). However, the heuristics
tradition is a useful reminder for the development of intuition: if in-
tuition is seen as a holistic, non-conscious representation match-
ing process of past experiences, then proper feedback is critical to
the development of intuition accuracy (Plessner, 2008). Naturally,
this evaluation cannot be carried out on all types of intuition, which
makes evaluation of accuracy challenging (Piatelli-Palmarini, 1994).

Some dual-process intuition-analysis experiments suggest that
people believe in intuition because of the ease with which it arises,
even when it is clearly incorrect (Hardman, 2009). Another finding
suggests that the more rational counter-evidence is presented, the
less people trust their intuition, even when the evidence is incorrect.
Further, not following one’s intuition leads to a lower confidence in
the judgment made (ibid.).

These additional findings, while not being full models, are help-
ful for intuition development. First, they remind us that the feelings
of correctness accompanying intuition are not necessarily a good
measure of the accuracy of the intuition. Second, they remind stu-
dents of the detrimental power of doubt: any intuition, regardless
of how strongly experienced and whether it is correct or not, can be
swept aside with enough doubt. Here it is useful to remember that
doubt and post-intuition rational analysis are not the same, even
though it is common for doubt to follow prolonged critical analy-
sis of intuition.

From the point of view of intuition development, in an optimal
situation, a person has enough courage and trust for intuitive ex-
periences to arise and to be attentively sensed. Afterwards it is crit-
ical to analyse the accuracy and reliability of intuition to a suffi-
cient degree, yet retain an emotional belief in the meaningfulness
of such experiences. In my study, the challenge is to find models or
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hypotheses that can support and help in understanding the intui-
tive insights and highly personal experiences of intuition. The role
of models and theories seems to be important for approaching and
accepting the various dimensions of intuition.

Many of the psychological models do not make sense out of the
personal experiences of intuition. At the moment, there are no re-
fined scientific models of the mind explaining the extraordinary na-
ture of highly personal intuitive experiences. To circumvent these
limits, design practitioners and educators have often turned to al-
ternative models of intuition. However, these models pose several
challenges. The field of these alternative theories often lacks coher-
ence: the models agree neither with the field of scientific research
nor with each other. In addition, the terminology is often difficult
to understand and information may be presented in an ambiguous
way. However, on a practical level, often these models help designers
to accept and understand their personal intuitive experiences. Even
though the models are hypothetical or tentative, they often help to
build new knowledge around intuition and expand understanding
to areas previously unexplainable.
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THE CONCEPT OF INTUITION:
THE AMBIGUITY OF
THE PHENOMENON

Intuition still lacks a clear identification and definition. Usually, it
is considered a sudden, flash-like, immediate form of knowledge, or
an insightful solution to a problem that pops, seemingly unbidden,
into consciousness (Bastick, 2003; Dorfler & Ackermann, 2012).

Psychological literature describes intuition as a form of tacit, ex-
pert-based knowledge. It is considered to be an instant and rapid
process of knowing that relies, at least partially, on non-conscious
knowledge structures. (Bastick, 2003; Glockner & Witteman, 2010;
Polanyi, 1958)

In line with current understanding, intuition is a phenome-
non of complex information integration processes. Like creativity,
the mental processes are mapped at some higher level in a person’s
mind, enabling them to imaginatively explore their skills space
(Bastick, 2003). However, creative people usually cannot tell how
their novel ideas came about (Boden, 1994, 2010). Intuition is typi-
cally used as a general label for a set of phenomena that is most like-
ly based on completely different cognitive mechanisms (Glockner
& Witteman, 2010). Most of these definitions agree that intuition
is based on automatic processes that rely on knowledge structures
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acquired through different kinds of learning. They operate, at least
partially, without people’s awareness and result in feelings, signals,
or interpretations (Glockner & Witteman, 2010). Instead of search-
ing for the best definition of intuition, it is beneficial to consider the
different types of intuitive knowledge and define what type of intu-
ition is in question.

It is confusing that the term intuition is used as a general label
for varying forms of knowledge, processes and outcomes (Arvid-
son, 1997; Bastick, 2003; Dane & Pratt, 2009; Glockner & Witteman,
2010; Kautz, 2005; Monsay, 1997; Sinclair, 2011). The term is used
to describe different types of knowledge, for example subconscious
knowledge, instinct, embodied cognition or expertise-based infor-
mation (Bastick, 2003; Glockner & Witteman, 2010; Kautz, 2005). It
is also commonly used to describe various processes of intuiting, such
as emotion-based action, automation, non-verbal sensing, direct
knowing and experiences such as “a feeling of certainty”, “something
is not matching”, or such sensations as goosebumps and gut feelings.
A person may have an intuition that a certain direction is promis-
ing, or their intuition may indicate that there is something wrong.
The term intuition is also used when talking about the outcomes or re-
sults of a thinking process. These can be, for example, ideas, insights,
inspirations, answers or visions.

Since the term intuition is currently used loosely, I feel that the
phenomenon behind the word needs to be opened up at a more de-
tailed level. In 1978, Tony Bastick, an intuition researcher in the
area of psychology, undertook extensive research on the most com-
mon current scientific databases at that time, and carried out a
computer-aided literature search that included 2 692 0oo scientific
articles (Bastick, 2003), 91 of which mentioned intuition in the ti-
tle or as a descriptor. Of these, 24 studies were specifically on intui-
tion. While researching these, Bastick found 20 properties connect-
ed to intuition and insight. The following list presented by Bastick
(2003) reveals the properties and the frequency of occurrence in pa-
rentheses.
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1 Contrast with abstract reasoning, 11 Empathy, kinaesthetic or other (6)

logic, or analytic thought (16) 12 Preverbal concept (5)
2 Sense of relations (16) 13 Quick, immediate, sudden
3 Recentring (13) appearance (4)
4 Influenced by experience (12) 14 Associations with creativity (4)
5 Emotional involvement (10) 15 Intuition does not need to be
6 Preconscious process (10) correct (4)
7 Subjective certainty of correctness (8) 16  Associations with egocentricity (3)
8 Global knowledge (8) 17 Hypnogogic reverie (3)
9 Transfer and transposition (7) 18 Innate, instinctive knowledge or
10 Understanding by feeling — emotive ability (2)

not tactile (6) 19  Incomplete knowledge (2)

20 Dependence on environment (1)

The most common property of intuition is contrast with logic or
analytic thought, which was mentioned 16 times. This leads Bastick
(2003) to infer that intuition depends most importantly on under-
standing not only through empathy, but also through feeling, in-
stinct and hypnogogic reveries. The state of hypnogogic reverie is
the seemingly chaotic associations of images and ideas that occur
during very relaxed states and sleep-like situations (ibid., pp. 341).
This state is often mentioned by many Nobel laureates as an essential
part of their mental processing (Keller, 1983; Larsson, 2001).

A sense of relations is mentioned equally often in Bastick’s list of
intuition research. In this kind of intuition, one thing leads to an-
other and their relation to the whole creates a causal, meaningful re-
lationship in a particular situation. Intuition seems to come from a
physiognomy of the whole situation or a field of knowledge, aligned
with the property of global knowledge. It may also involve empathic
projection or kinaesthetic empathy. These moments may include re-
centring — a new permutation of relations between ideas — and a nov-
el and unconventional combination of similar emotional sets. (Ba-
stick, 2003)

Bastick (2003) continues that the extreme form of recentring is
the famous Eureka experience. Often it manifests as a sudden rev-
elation (Marton, 1997). A Eureka experience type of insight is often
preceded by a rather long incubation period. Usually, an individual
has involved themself in the problem for a long period of time with-
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out being able to solve it, and, hence, has “shelved” or forgotten the
problem. Sometime later, the person will suddenly become aware of
the solution. During the incubation period, the non-conscious mind
has been “reasoning” or working with the information until the so-
lution pops up in the person’s mind. The process may even seem
mystical; it can consist of structured steps that are invisible due to
a lack of detailed documentation (Kolko, 2009). However, the pro-
cess is very different from that used in conscious reasoning (Bastick,
2003). Typically, there is a real world event or coincidence that works
like a fuse and causes a mental process leading to a Eureka experi-
ence. The classic examples are Newton observing the falling apple,
Archimedes taking a bath and James Watt watching a kettle boil. Ba-
stick (2003) describes these physical situations as kinaesthetic expe-
riences that trigger the recentring type of insights that result in Eu-
reka experiences.

P. Sven Arvidson, a researcher of the philosophy and psychology
of human nature, points out the difference between a Eureka expe-
rience and a Clicking-in experience (Arvidson, 1997). A Eureka expe-
rience is preceded by a period of inattention, whereas a Clicking-in
type of experience follows a period of intense concentration. In the
area of neuroscience, Edward Bowden and Mark Jung-Beeman, to-
gether with their co-workers, have researched insights and the cir-
cumstances that occur just before the Aha! moment, when there is
a change in focus that quietens the visual input and switches atten-
tion to internal activation. They suggest that it may be that any be-
haviour that encourages quieting of thoughts can be helpful in gain-
ing insight. This process seems to be similar to a large domain of
cognition that also handles perception and language processing (E.
Bowden, Jung-Beeman, Fleck, & Kounios, 2005; Jung-Beeman, 2008).

Most typically, intuition is connected with expertise-based
knowledge. In a typical situation, non-conscious and at least part-
ly hidden preconscious, as well as preverbal processes, lead to so-
lutions that seemingly pop into consciousness. Often, there may be
emotional involvement or personal feelings included such as sub-
jective certainty of correctness. An educational psychologist and a
developer of phenomenography, Ference Marton (1997), mentions
that often the moment of insight has been described as a jigsaw puz-
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zle falling into place.

Intuition is often seen initially to be vague, global and not fully
conscious but a proactive perception of the sought solution (Mar-
ton, Fensham, & Chaiklin, 1994). Intuitive insights are usually said
to involve some transposition of previous learning and, therefore,
make transferability perhaps the most important criterion of intu-
itive insight. Intuition may also involve mental leaps or analogies,
when a person sees one thing as if it were another (Bastick, 2003; Ho-
lyoak, 1995). Several Nobel laureates describe intuitive qualities as
including a strong sense of direction and a feeling of certainty, as in
the example of Michael S. Brown who, in 1985, was awarded the No-
bel Prize in Physiology or Medicine:

“And so... as we did our work, | think, we almost felt at times
that there was almost a hand guiding us. Because we would

go from one step to the next, and somehow we would know
which was the right way to go. And | really can’t tell how we
knew that, how we knew that it was necessary to move ahead.”
(Marton et al., 1994, pp. 461-462)

Erella Shefy and Eugene Sadler-Smith (2004), who researched in-
tuition related to organizational behaviour, differentiate between
different forms of intuition. They point out that, in order to under-
stand intuition, an individual needs to differentiate between in-
sight, instinct and incubation. Intuition sometimes leads to insight
but not always. In their definition, an insight literally means seeing
the solution to a problem or identifying the required components
and their inter-relations, while intuition may remain a hazy unval-
idated hunch. Incubation is an unconscious processing of informa-
tion, which may precede intuition, leading to insight and, finally, to
a Eureka experience. Instinct is, in turn, an inbuilt evolutionary re-
action related to survival. (Shefy & Sadler-Smith, 2004)

Bastick (2003) states that egocentricity is an increasingly devel-
oped, controlled and projected form of knowing, resulting in the ap-
propriate empathic projection, which is an ability of an adult intuit-
er. Usually, egocentric people are not so reliant on the analytic stage
of creativity, instead they have enough courage to be active creators,
with an independency of others’ opinions. This is interesting since
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many other sources mention egocentricity and egoism as a possi-
ble biasing feature of intuitive information (Peirce, 2013; Tart 2009).
However, Bastick (2003) states that empathic projection is a form
of developed egocentricity that occurs when a person is able to in-
ternally create a space into which they can project empathetically.
Thus, it seems that these contradicting arguments are rooted in sim-
ilar processes of empathizing and in a high degree of individualism,
while using loose and incompatible terminology.

The above examples illustrate the complexity related to the expe-
riences of intuition and the difficulty in verbalizing the experiences.
Further, they illuminate the difficulty in identifying the underlying
properties and mechanisms and the challenge of research. The list of
properties shows that many qualities connected with intuition and
insight actually overlap. Therefore, behind a single property there
may be varying foundations — or the same foundation may underlie
several properties.

3.1. DEFINING INTUITION

The latest intuition research reveals that the term “intuition” is still
used as a common label for different types of information, processes
and outcomes that are not always clearly identifiable. Many scholars
state that there are different types and aspects of intuition and dif-
ferent processes embedded in the act of intuiting (Arvidson, 1997;
Bastick, 2003; Dane & Pratt, 2009; Glockner & Witteman, 2010; Kau-
tz, 2005; Monsay, 1997; Sinclair, 2011). There is a considerable lack
of clear typology and terminology in the area of intuition research,
which often causes a misunderstanding regarding concepts, as well
as transposition in the forms of intuition, the processes behind in-
tuitive experiences and intuitive outcomes.

Andreas Glockner and Celia Witteman, decision-making re-
searchers, advise that researchers investigating intuition should de-
fine what kind of processes they are researching (Glockner & Wit-
teman, 2010). Often, it is not useful to argue as to what kind of
intuition is “real” or “true”, but instead to clarify which kinds of pro-
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cesses, forms or outcomes of intuition are in question.

Glockner & Witteman (2010) have categorized the processes of
intuition into four general types: associative intuition, matching in-
tuition, accumulative intuition and constructive intuition. Each of these
is a mental activity that is based on a slightly different information
integration process. According to Glockner & Witteman (2010), as-
sociative intuition has its roots in automatic and implicit record-
ing of frequencies that may activate a previously successful behav-
ioural option. This may include recording of values, for example in
the form of learned habits to like or dislike. Often, people acquire
affective reactions towards opinions before they are conscious of
them (Bechara et al., 1997). Matching intuition relies on more com-
plex learning and information retrieval processes, which may con-
tain multiple exemplars and complex pattern-recognition process-
es. Both of these models stress the importance of learning and focus
on automatic information integration processes. In accumulative
and constructive intuition, the role of information integration is
stressed. In accumulative intuition, the information is constantly
inspected and added up whilst comparing overall evaluation with
thresholds, that is, weighted sums of the importance of the infor-
mation available. In constructive information, the evidence is not
only added up but mental representations go beyond existing infor-
mation. Summing up, all of these different types of intuition make
use of partly non-conscious processes, such as pattern recognition,
memory traces and currently perceived information, and often the
only awareness is of the result.

Evelyn H. Monsay, a professor of physics, divides intuition into
categories of physical intuition, sensible or naive intuition, visual
intuition, spatial or geometric intuition, kinematic intuition, intel-
lectual intuition and metaphysical intuition, which requires a wide
understanding of the domain of expertise (Monsay, 1997). In action,
these types may overlap and a person may use several of them at the
same time. Physical intuition refers to intuition used by physicists,
which makes progress in physics much easier. However, it should
not be confused with sensible intuition, which is rooted in sensing
and common sense, and which usually gives rise to errors based on
naive experiences. Spatial or geometric intuition is based on visu-
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al intuition, including the realms of imagination. Abstract creative
imagination includes properties from metaphysical or even mysti-
cal intuition. According to Monsay, the type of intuition also direct-
ly relates to the reliability of the intuition. Where naive intuition is
unreliable, metaphysical intuition is more likely correct.

Even though all these forms of intuition may contain varying un-
derlying processes, they do, however, ignore an essential element.
Hence, I find the above categories limited and the definitions too
vague when describing designers’ intuitions. Based on my person-
al experience and further supported by the stories told by many de-
signers, intuition has aspects that are neither included in the mod-
els nor in the definitions mentioned earlier. For example, none of
these definitions includes the possibility of intuition coming out-
side of personal expertise or experience. This may be information
that provably can have originated outside of self, for example infor-
mation that the person cannot possibly know (Radin, 2008; Surel,
2012). Monsay (1997, p. 112) also stresses that, based on creativity the-
ories that suggest a shift in paradigm, “intuition must reach beyond
what is understood, and beyond the current framework: hence, this intui-
tion must be meta (i.e. beyond) —physical”.

William H. Kautz, a former researcher at Stanford Research In-
stitute (SRI International) and founder of the Center for Applied In-
tuition (CAI), has, since the 1970s, been carrying out outstanding
research on so-called highly intuitive individuals. Kautz is among
those few researchers who acknowledge a specific type of intuition,
which he calls “true” intuition, as opposed to other types of “general
intuition” in current psychology. Kautz (2005, p. 8) states that

“intuition is the mental process of acquiring information and
knowledge directly into the mind, without the use of reasoning,
sensing or even memory (in the usual sense of that word). This
definition implies that, if one is to show that a piece of new
information is truly intuitive, he must demonstrate that it could
not have been obtained by one of these other three means.”

This form of intuition excludes expertise based, learned and mem-
orized forms of thinking, and, at the same time, includes the possi-
bility of intuitive information emerging from thin air. Of course, in

The concept of intuition: Intuition Unleashed
the ambiguity of
the phenomenon



many situations, it is very difficult to prove where the intuitive in-

formation comes from. Yet there is research that investigates this

specific type of knowing, which is provable as having originated

outside of self, and this research attempts to model such intuition.
In this study, I define intuition as a mode

of knowing, since my objective is not to re- I stress the utility
search a specific type of intuition, but to fo- of intuition as a

cus on the application and development of process and designers’
designers’ intuitions, as well as to deter- experiences of it,

mine whether intuition can be developed meaning that a person
with coaching. Therefore, the specific type can utilize and benefit
of intuition that each individual uses is from intuition.

treated like a personal continuum, where in-

tuition evolves and develops. I acknowledge all those types of intui-
tion that help an individual in the process of creating and designing.
This means, I have neither focused on the specific types of intuition
that designers use nor excluded other types of intuition. I stress the
utility of intuition as a process and designers’ experiences of it, mean-
ing that a person can utilize and benefit from intuition. I do not fo-
cus on the validity of intuition, that is, whether the intuition is cor-
rect or true as such, or if the way of using intuition or the concept of
understanding the process of intuiting takes place within a certain
framework. The most important aspect is that a designer can better
benefit from and develop their personal intuition.

3.2 INTUITION AS A MODE OF KNOWING

Intuitive knowing may be challenging to articulate and benefit from
in a shared design process. It may be hard to convince others of one’s
personal and intuitive mode of knowing, since it does not always
fit the most common modes of knowing. Further, sometimes intu-
itions are based on random emotions or quick whims that cannot
be evaluated either by a designer or by others - instead it becomes a
question of belief. This leads to a situation where the decision can-
not be analysed, questioned or evaluated properly.
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However, there are ways to examine different modes of knowing
and, hence, develop an overall evaluation of information. The main
methods of acquiring information are through experience, author-
ity, reason, as well as revelation and noetic knowing. All of these
modes of knowing have their benefits and impediments; they may
offer valid and reliable information but also contain vague, unre-
liable or false information. The scientific method - which, in this
case, targets building an understanding of intuitive experiences
— is “a way of combining these various approaches to understand-
ing so that their weaknesses tend to cancel each other out, but their
strengths tend to add up” (Tart, 2009, p. 42).

All humans learn from experience, which is an excellent ap-
proach to learning. Many of the skills and knowledge used by de-
signers benefit from robust professional-based experience — includ-
ing intuitive processing. As is obvious, learning through experience
is time consuming, and it most definitely does not guarantee that a
person actually learns. For example, gut feelings are inevitable but
learning from them is not self-evident (Shefy & Sadler-Smith, 2004).

Consulting an authority can often be an excellent and efficient
way of learning. In the area of design, there is a long and continu-
ous learning tradition of a master teaching students. Most likely,
besides factual information, there also passes much tacit and intu-
itive information. Expertise is difficult to transfer through teach-
ing and explaining, because it is “primarily conveyed through ac-
tion and best by becoming a member of a community of experts”
(Enkenberg, 2001, p. 498). The human brain’s ability to “learn” per-
ceptions is so advanced that a person can actually acquire percep-
tions indirectly from teachers and other persons (Sheldrake, 2011,
2012). Once a person accepts the perceptions of others as “truths”,
their perceptions become hardwired into their own mind, becoming
their “truths” (Lipton, 2005). So, a person can pass different types of
tacit information to others, which may even enable others to change
their perception of physical issues — this will be illustrated later in
the text. However, authorities can be biased, wrong or even lie. In
such cases, the brain downloads misperceptions and errors. Further,
in the area of intuition, an authority’s personal way of understand-
ing may be so different or limited that the authority, as such, cannot
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be relied upon (Tart, 2009).

The way of reason is to use logic in thinking, to come up with a
solution using calculations, rationality and analysis. This is the pro-
cess of coming to know, which is often seen as the most respected
type of knowing, even if it does not always work well in reality. The
stereotype of a scientist as a strictly rational operator and science as
apurelylogical process strengthens the common belief in rationality
(Sheldrake, 2012) — and denies the role of intuition and noetic know-
ing. So even those altered-state revelations frequently described
among designers, artists and among scientists, in retrospect, are of-
ten described as logical thinking (Bastick, 2003; Tart, 2009).

The three methods mentioned above are the most common
modes of knowing. However, regarding intuition, it is important to
include revelation or noetic knowing, which is not always formally
recognized or accredited as a mode of knowing. This mode of know-
ing can also be considered as an internally obtained knowledge com-
ing from inside the body (Davis-Floyd & Davis, 1997). Revelation is
strongly related to intuitive knowing and involves the use of in-
tuitive faculties, or getting into an altered state of consciousness,
where an idea or understanding reveals itself.

Several studies on the history of modern science show that many
brilliant ideas come to people who are in some sort of altered state
— for example dreams, reveries, extraordinary insights, meditation,
or drug-induced states - yet revelation is seldom officially acknowl-
edged as a creative method in formal science (Bastick, 2003; Lars-
son, 2002). However, when talking about intuitive knowledge and
especially “true” intuition, as described by Kautz, the noetic form of
knowing becomes the most important one (Kautz, 2005).

Through revelation and noetic knowing the answer, understand-
ing or idea usually appears suddenly, with clarity, force or assertive-
ness. An individual may just know something will work or is true
(Keller, 1983). However, “just because something feels deeply true does not
make it true” (Smith, 2005; Tart, 2009, p. 242). The essential scientific
approach to such feelings is to indeed take them seriously, but with
caution and the conscientiousness to test them. Therefore, it is es-
sential that a researcher looks “at all data, all experience, not just
those things that make us happy because they fit the beliefs and the-
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ories we've already adopted” (Tart, 2009, p. 290). The feeling of just
knowing is indeed not enough. An individual needs to present in-
formation and evidence so that it is real, visible and understood by
others also.

From historical to current radical views
Many ideas related to intuition have already been presented by sev-
eral philosophers, psychologists and other scholars - in one form
or another. The psychiatrist Carl Jung constructed his theory about
the collective unconscious, the philosopher Immanuel Kant ar-
gued about mathematical intuition, the philosopher Henri Bergson
marked out the way to immediate experience and perception related
tointuition, while the phenomenologists Edmund Husserl and Mau-
rice Merleau-Ponty continued and further developed some of these
ideas. The continuity between these ideas and the connection to cut-
ting-edge science is interesting, but since it is not the purpose of this
study to delve into a philosophical or historical discussion, I have
picked just a few of the most interesting ideas. (Flynn, 2011; Jung &
Jung C. G, 1959; Lawlor & Moulard Leonard, 2013; Shabel, 2014)
According to Henri Bergson, the body is the centre of percep-
tions and intuition is a process of entering into oneself. In this pro-
cess of self-sympathy, individuals seize themselves from within, and
the self-sympathy develops heterogeneously into others (Bergson,
2007; Lawlor & Moulard Leonard, 2013). Bergson states that, in fact,
there is not a separate interiority and exteriority or distinction be-
tween inside and outside, since these are only distinctions between
the part and the whole. “To ask whether the universe exists only in our
thought, or outside of our thought, is to put the problem in terms that are
insoluble, even if we suppose them to be intelligible” (Bergson, 1991, p. 25).
Bergson states that intuition is fundamentally unrepresentative
since it places us either above or below representations.

“Pure intuition, external or internal, is that of an undivided
continuity. We break up this continuity into elements laid side
by side, which correspond in the one case to distinct words, in
the other to independent objects. But just because we have
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thus broken the unity of our original intuition, we feel ourselves
obliged to establish between the severed term a bond which can
only then be external and superadded”. (Bergson, 1991, p. 183)

To reach this wholeness and to fill these intervals between sens-
es by restoring the broken continuity elements, individuals need to
educate their senses, which means a process of harmonizing their
senses with each other. For Bergson, the greatest error is that knowl-
edge of the body and spirit is excluded. This leads to a situation
where the difference between pure perception and memory is seen
only in the difference in intensity and not in nature. Bergson under-
lines that the difference is fundamental. (Bergson, 1991, p. 49,67)

On a practical level, restoring the original purity to intuition and,
hence, accessing the real requires relinquishing certain habits of
thinking and even of perceiving, which is far from easy. The inac-
curate conceptions individuals harbour about sensible quality and
space are so deeply rooted in the mind that it is important to “attack
them from every side” (Bergson, 1991, pp. 185, 212). One of the main er-
rors is that people imagine that perception is a kind of photograph-
ic view of things. According to Bergson, consciousness only attains
certain parts and certain aspects of those parts of reality and the dis-
cernment aspect of our perception chooses the aspects to be seen.
For him, the question is not how the perception arises but how it is
limited. (Bergson, 1991, p. 38,40)

Maurice Merleau-Ponty, like Bergson, emphasizes the role of the
body as a centre of perception. While Bergson states that the reali-
ty of things is not constructed or reconstructed, but can be touched,
penetrated, lived and dissolved by intuition, Merleau-Ponty argues
that perception is a production of subjective synthesis and the ex-
perience is reconstructed (Bergson, 1991, p. 69; Merleau-Ponty, 1962).
He writes, “the realis a closely woven fabric” where the “external world”
is imprinted on the subject. (Merleau-Ponty, 1962, p. X)

Francisco Varela, whose background is in biology, philosophy
and neuroscience, continues, with his colleagues, the tradition of
Bergson and Merleau-Ponty by integrating perception with mod-
ern science and the mindfulness tradition. He argues that the cur-
rent science “holds a potential for the profound transformation of human
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awareness” (Varela, Thompson, & Rosch, 1991, p. 6). While Husser] ar-
gued that “the life-world was really a set of sedimented, background
preunderstandings or (roughly speaking) assumptions, which the
phenomenologist could make explicit and treat as a systems of be-
liefs”, Varela and his colleagues call for enlarging the perspective and
integrating the non-western traditions related to experience and re-
flection (Varela et al., 1991, p. 18). According to them, the Buddhist
doctrines of no-self and non-dualism can make a significant contri-
bution to cognitive science. (Varela et al., 1991)

Varela and his co-workers argue that, currently, there is a gap be-
tween science and the human experience. “In our present world sci-
ence is so dominant that we give it authority to explain even when it denies
what is most immediate and direct — our everyday, immediate experience”
(Varela et al., 1991, p. 12). Therefore, they demand embodied (mind-
ful) and open-ended reflection, where body and mind are brought
together in a reflection that is an experience in itself. Through this
mindful awareness, the chain of habitual patterns, thoughts, or pre-
conceptions can be both observed and truncated, yet leaving the
process open-ended. They argue that lack of awareness is not in it-
self a problem, but “the lack of discrimination and mindfulness of
the habitual tendency to grasp”, of which an individual can become
aware. In order to succeed in this, they emphasize five essential com-
ponents to be aware of and to practise: contact between the mind and
the object, a feeling tone of it, a discernment of it, an intention toward
it and attention to it. Attention and intention interact such that in-
tention directs consciousness and attention focuses as well as holds
consciousness on the object. (Varela et al., 1991)

In the area of social sciences, intuition is connected with tacit
knowledge (Polanyi, 1958). This form of knowing indicates that “we
can know more than we can tell” (Polanyi, 1966). Tacit knowledge is dif-
ficult, sometimes impossible, to transfer to another person by means
of writing or verbalizing it. According to Polanyi (1966), it is not only
that such knowledge cannot be articulated and transferred by verbal
means, but also that the knowledge itself is rooted in a tacit dimen-
sion. People are often unaware that they possess tacit knowledge, or
that it might be valuable to others. And, even if they are aware of
this, they often have difficulty verbalizing it. Often tacit knowledge is
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formed alongside professional expertise over a long period of time.

In current scientific research, one radical working theory of in-
formation transmission is based on fields that contain and store in-
formation. The biologist Rupert Sheldrake (2011) claims that in a pro-
cess where a person learns a skill from another person, words play a
minor and subordinate role. It is hard to learn skills from books, but
done alongside a person who already has a particular skill, learning
takes place quite easily.

By observing and assisting the master at work, the apprentice
learns not only the articulated knowledge but also the tacit dimen-
sions connected with the area of expertise. Effective transfer of tac-
it knowledge generally requires extensive personal contact, regu-
lar interaction and trust, which are all present in the old tradition
of apprenticeship (Goffin & Koners, 2011). Tacit knowledge can only
be revealed through practice in a particular context and transmit-
ted through social networks where it can be, to some extent, “cap-
tured” through a network or a community of practice (Goffin & Kon-
ers, 2011; Schmidt & Hunter, 1993).

According to Sheldrake, the learner is often able to access a mas-
ter’s tacit dimension, which he calls the “morphic field” of the skills.
According to Sheldrake’s hypothesis, the memories of an individu-
al are not stored inside their head but rather in these morphic fields.
Such fields also underlie the so-called extended mind. In other
words, human behaviour and mental activities physically take place
during brain activity, but the activities extend far beyond the brain.
Sheldrake uses a mobile phone analogy as an example. Mobile trans-
missions are based on electrical activity in the phone’s circuits and
electronic components. Yet a mobile phone emits and receives radio
waves reaching far beyond the material structure of the phone by us-
ing electromagnetic fields. Similarly, there is information transfer
between humans. The fields of human perception and behaviour are
rooted in brain activity, but the activity extends far beyond the phys-
ical brain and is directed by attention and intention (ibid.).

These morphic fields can also organize human behaviour, and,
while extending into the environment, the fields link a person’s
body to the surroundings where it acts. Human learning can there-
fore be facilitated by the morphic resonance of various individuals
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who have previously practised these skills (ibid.). For example, a per-
son may resonate with another person on the other side of the table,
or even on the other side of the country. The working theory present-
ed by Sheldrake could be one tentative approach to extraordinary
and highly intuitive experiences. According to Sheldrake, the idea
presented by Jung and other depth psychologists has a similar the-
ory of pooled, non-conscious memory with the collective subcon-
scious (Jung, 1956; Jung & Jung C. G, 1959; Sheldrake, 2011, p. 323).

Sheldrake states that the reason why a person has their own pri-
vate memories is that the person resonates much more with them-
self than with any other person. In other words, they are more sim-
ilar to themself in the past than to anyone else. At the same time, a
person is also similar to the members of the different social groups
they belong to, for example the people sharing their language and
culture. (Sheldrake, 2011)

Professional expertise-based intuition

One of the most credited and accepted types of intuition is based on
professional expertise, which can be considered as a continuum. As
presented in the previous sections, its form varies from tacit knowl-
edge to pattern recognition and constructive intuition. In this type
of intuition, emotions may play a significant role, as well as various
types of pre-conceptual ways of knowing. It is important that a per-
son is able to differentiate between pure emotion-driven action and
actions based on learning or expertise — otherwise the behaviour
may be rooted in irrational decisions and primitive urges (Bereiter,
1993; H. Simon, 198y).

The development of emerging professional expertise requires
usually at least 10 years of active practice in order to result in the
accumulation of a case example database, personal experience and
personal mental models in a person’s non-conscious faculties (Be-
reiter, 1993; Ericsson, 2008; Ericsson, Krampe, & Tesch-Romer, 1993;
Gladwell, 2008). The development of expertise requires the dedicat-
ed application of the individual, otherwise the performance will be
modest (Cross, 2004; Ericsson, 2008).

Figure 2 illustrates some types of expertise-based intuition. On

The concept of intuition: Intuition Unleashed
the ambiguity of
the phenomenon



VISIONARY INTUITION
Surpassing expertise
Working with self
Connectedness with the target .

EVERYDAY INTUITION
Associations
Feelings
Emotions

- EXPERTISE BASED
INTUITION
Tacit knowledge
© Pattern recognition processes,

the left side of the figure, there is the simple everyday intuition that
all humans use constantly. Often, this kind of intuiting is based on
associations, feelings and emotions (Bastick, 2003; Glockner & Wit-
teman, 2010).

The most often mentioned form of expertise-based intuition is
tacit knowledge, but it may include different forms of embodied
cognition and varying pattern recognition processes. It may also in-
clude the accumulation of evidence, random sampling or automat-
ic construction of mental representations. The information may be
derived from memory traces combined with current information,
mental representations, or comparison with exemplars, prototypes
or images. (Glockner & Witteman, 2010)

Domain-specific expertise obviously needs to surpass the limits
of single cases and requires mental operations on a more abstract
and conceptual level (Cross, 2004; Ericsson, 1999, 2006). Often men-
tal representation and the processes to construct the interpretation
are completely non-conscious and only the result enters awareness.
Yet some references mention that these intuitive insights may ex-
press themselves in the form of emotions as well as a “sensation” or
a “feeling” connected with intuition. (Bastick, 2003; Bereiter, 1993;
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Variation

of intuitive
experiences:
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and extraordinary
experiences.
(Bastick, 2003;
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Kautz, 2005;
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Mayer, 2007;
Shavinina, 2009)
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Glockner & Witteman, 2010; Hogarth, 2001, 2008)

Expertise in design seems to be different from other forms of ex-
pertise, since many creative experts define and handle problems as
ill-defined problems, while other experts tend to solve problems by
adopting the easiest approach (Cross, 2004). Many talented expert
designers do not concentrate excessively on problem analysis, rath-
er theylet their expertise and intuition focus on quick problem scop-
ing and sketching. For these reasons, design expertise is frequently
identified differently in a problem structuring, formulating and so-
lution-orienting approach (Cross, 2004). Schon (1988) suggests that
the most fruitful approach for architecture students is to make con-
nections with exemplars and to consider both the scientific and the
artistic side.

When moving from expertise-based intuition towards vision-
ary intuition and experiences of direct knowing, the area of intuitive
knowing seems to expand to encompass issues outside of profes-
sional expertise. At the same time, the descriptions used by design-
ers seem to become more personal and atypical, such as “deep inner
voice”, “heart knows” or “head like a cone”. Exceptional and visionary
researchers and inventors, for example Barbara McClintock, Nicola
Tesla, Linus Pauling and Albert Einstein, are famous for this kind of
revolutionary knowing. These individuals were able to surpass the
limits of current knowledge, be ahead of their own time and even ca-
pable of visioning into the next century.

Scientific intuition seems to be a special type of intuition since it
is able to simultaneously grasp the whole while being rooted in pro-
found knowledge of its individual parts (Marton et al., 1994). How-
ever, the numerous studies on Nobel laureates reveal some interest-
ing aspects. There are some characteristics that are common to these
types of visionary researchers and inventors. Many of these persons
were not only brilliant domain experts in their own area of research,
but also challenging personalities with high degrees of individual-
ism. Several sources report these individuals as having exceptional
ways of working, including, for example, a feeling of being “united”
with the research target, special ways of “working with self”, or an ex-
ceptional capacity to visualize and mentally handle multiple dimen-
sions. (Keller, 1983; Larsson, 2001)
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Towards the right side of Figure 2 the experiences become more
extraordinary or highly personal, including sensations such as “be-
ing stared at” or “having invisible connections with other persons or dis-
tant locations”. Typically, these experiences are very hard to verbalize
and they may even include non-bodily feelings or extrasensory per-
ceptions. The right side of the figure refers to “direct knowing” in-
tuition, which usually means receiving large quantities of specific
information coming from outside the area of personal profession-
al expertise. In the case examples found in the literature, these per-
sons report feelings of “oneness” or “forgetting self” (Dossey, 2013; Kel-
ler, 1983; Mayer, 2007; Peirce, 2013).

Even though Figure 2 illustrates some types of intuition, the cur-
rent literature hardly mentions the relationships between these dif-
ferent types, or how intuition, more specifically, is constructed or
develops. What seems to be obvious, based on current research, is
that the degree to which intuition is used and the quality of its use
vary (Glockner & Witteman, 2010; Hyppénen, 2013). A person may be
very intuitive in some areas of intuition but not in others, or a per-
son may develop extraordinary intuition without first developing
professional intuition. Further, personal growth possibilities and
experiences are often seen as the most important aspects of intui-
tion (Davis-Floyd & Davis, 1997).

Alternative explanatory models of intuition

Many designers report highly intuitive or even extraordinary expe-
riences of intuition. References to such intimate or spiritual expe-
riences of intuition can be found both in western and eastern tra-
ditions, such as in anthroposophy, yoga literature and Buddhist
traditions (Acarya, 1982; Steiner, 1995). Also, in the current literature
—including scientific and alternative literature — these kinds of expe-
riences are frequently mentioned (Bastick, 2003; Davis-Floyd & Da-
vis, 1997; Dossey, 2013; Kautz, 2005; Myss, 2005; Peirce, 2013; Shefy &
Sadler-Smith, 2004; Targ, 2012). However, most of the common ex-
planations defining intuition inadequately model these intuitive ex-
periences. Yet models explaining such experiences can be found, but
usually they are not part of the scientific mainstream. Therefore, I re-
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fer to them as alternative explanatory models of intuition.

In literature, highly personal and extraordinary experiences have
often been interrelated with noetic knowing. Noetic originates from
the Greek word noesis / noetikos, meaning inner wisdom, direct know-
ing, or subjective understanding (“IONS, Institute of Noetic Scienc-
es,” 2014). Due to the lack of a better term, I use the term “noetic” to
describe inner knowing, which sometimes may include sensations
that do not originate in normal sensory perception, which is rooted
in the physical environment.

In alternative explanatory models, noetic knowing and unusu-
al intuitive experiences are commonly seen as being natural and un-
derstandable. There are several tentative models and hypotheses as to
how to understand and categorize the inner mental faculties of hu-
man beings. Some sources divide the modes of knowing into “lev-
els of awareness”, such as physical, emotional, mental and spiritual
levels (Boucouvalas, 1997; Vaughan, 1979). One current theme in the
area of developmental psychology is to describe the structures of con-
sciousness as fields or developmental layers (Wilber, 1980, 1997, 2007).

Layer models of consciousness can be further extended to field
models that also model intuition at a very high level. Barbara A.
Brennan, a former atmospheric researcher at NASA, presents a mod-
el of anthropogenic energetic fields (Brennan, 1987). She extends the
layer model to visual observations of the energetic field around hu-
mans. The field ‘vibrates and can be sensed by touch, taste and smell,
and, with sound and luminosity, is perceivable to more subtle or
so-called ‘higher senses’. This and other fields can act as a source of
knowing for people, even if they are unaware of this. If a person has
a so-called highly developed consciousness, they may sense differ-
ent types of vibrations and energy levels, sometimes including sen-
sations such as non-bodily feelings. This kind of person may ‘know’
things, but doesn’t always know how they know. The model suggests
that other entities can influence us and this vibration can be sensed
through various senses, and that each different type of vibration is
felt differently. (Brennan, 1987; Peirce, 2009, 2013)

In some yoga traditions, for example, consciousness is divided
into several layers, which become more subtle as one moves further
from the physical body (Acarya, 1982). This means that conscious-
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ness does not end in the physical organs but continues further out in
a form of energy or information. All these out-of-body dimensions
can be divided into different layers of consciousness, one of which
is referred to as a layer of intuition that is separate from the logic
and rationality of the conscious mind (Acarya, 1982, p. 21). In most
eastern tradition model types, intuition is seen outside the realms
of what usually is thought of as the conscious and subconscious
minds. In yoga literature, intuition is the name often used for those
faculties of the mind that lie beyond the domain of the ego and self -
that is, outside of the personal identity. According to these models,
when an insight or information trickles down from the so-called lev-
el of pure transcendental awareness into the conscious mind, a per-
son finds themself confronted with knowledge and experiences that
the rational mind cannot account for (Acarya, 1982; Nabhaniilanan-
da, 2005, p. 81).

William H. Kautz (2005) presents a working model based on his
wide research on highly intuitive individuals. His model describes
how the human mind works when it generates and communicates
intuitive information (Kautz, 2005, p. 31-32). The model also clarifies
how intuition relates, for example, to reasoning, memory, imagina-
tion, thoughts and dreams, all of which Kautz, as well as other schol-
ars, mentions as being different processes from intuiting (Burnette,
n.d.-c). Kautz’s model presents a separation of the mind based on
three parts — conscious, subconscious and superconscious — which
are separate, though the conscious and the superconscious are con-
nected to the subconscious mind. These three parts of the mind can
be readily distinguished through their different and recognizable
functions.

The conscious mind is the reasoning agent and controller and is
responsible for memory as well as imagination. It has a very limited
amount of memory, but it utilizes the material derived from the huge
memory stores of the non-conscious mind (Dijksterhuis et al., 200s;
Zimmermann, 1989). The subconscious part of the mind stores eve-
rything ever seen, heard or experienced by each person. The super-
conscious mind can be considered as a vast knowledge reservoir, but
most likely it is much more than just a store of information (Kautz,
2005). The superconscious mind has various names depending on
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the domain: Charles T. Tart, a psychologist, calls it the transperson-
al realm; a philosopher of science, Ervin Laszl6, labels it the Akashic
Record or the Akashic Chronicle; and Ken Wilber, a thinker who in-
tegrates western and eastern psychology in the area of conscious-
ness studies, uses the term atomic consciousness and suggests that
the transpersonal realm is a part of the emergent-unconscious (Lasz-
lo, 2004, 2009; Tart, 2009; Wilber, 1980, 1997). According to Kautz
(2005), the superconscious is the source of all knowledge that can-
not be acquired by sensing and memory. He goes on to say that the
intuitive phenomenon, such as direct knowing, originates there.

According to studies related to extraordinary knowing in the area
of medicine and biology, the superconscious mind is not limited to
an individual but is shared by everyone (Dossey, 2013; Sheldrake,
2009, 2011, 2012). It is not limited by boundaries of time, space or
linearity. Some research and experiences even suggest that if a per-
son has intimate access to the superconscious mind, they are able
to seek directly and subjectively experiences on whatever issue they
wish to know, with some limits (Kautz, 2005; Peirce, 2013). This kind
of knowing allows one not only to know about something but to tru-
ly know it, even “become” it, which means a person experiences is
somehow united with the information. These experiences are also
mentioned by some Nobel laureates (Keller, 1983; Larsson, 2001). The
idea of revolutionary inventions and direct knowing originating in
the superconscious is supported also by several practising intuitive
individuals (Kautz, 2005; Peirce, 2013; Wilson, 2009). However, the
simpler and more modest perspective is to think about it as an enor-
mous information and knowledge database containing answers to
endless questions.

Figure 3 illustrates Kautz’s model of the human mind. Each down-
ward pointing cone represents the mind of a single individual. The
bottom of the cone, below the dashed line, represents the conscious
mind. The subconscious mind is just above it, continuing up to the
superconscious mind, separated with another dashed line. The su-
perconscious mind is open-ended and shared, at least partly with
other people, even though people feel mentally separated from oth-
ers due to the limitations of the conscious mind.

In this model, intuition can be driven from the superconscious
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mind to the conscious mind, which is illustrated with an arrow. This
working model allows experiences such as “mind-to-mind” links, as
well as the flow of intuitive information to be shared with others.
When intuition is driven from the superconscious mind, there usu-
ally are disturbances, which Kautz labels “residues”. These obstacles
can be, for example, conditioned patterns, unreal attitudes, beliefs,
or emotional blocks and obstructions. They distort and bias all men-
tal activity - rational thought, perception, feelings, imagination, the
formation of beliefs and especially intuiting. Based on his research,
Kautz states that “these obstacles are the only serious barriers to the in-
tuitive process” (Kautz, 2005, p. 33). H