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This article proposes a cognitive account of mindfulness derived from the quantum
mechanics theory of symmetry. Contributing to theory development, we show how our
definition of mindfulness in terms of symmetry restoration sheds new light on the
intimate connection between mindfulness and creativity, a connection well documented
in both Langer’s and Chinese models of mindfulness. Contributing to research, we have
suggested that our cognitive approach fosters a research paradigm that (a) makes
theory-driven predictions and (b) makes it possible to have direct comparison across
different models of mindfulness. For demonstration, we conducted an empirical study
that made direct comparison between Langer’s cognitive and Chinese relational mind-
fulness. Implications of this study for theory and research in mindfulness are discussed.
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In mainstream psychology, the term mindful-
ness generally conjures up the image of medita-
tion, popularized in the clinically oriented model
of Kabat-Zinn (1990). The scope of psychological
understanding of mindfulness was significantly
broadened by Ellen Langer (1989), who added a
cognitive dimension and a laboratory approach to
it. Extending Langer’s cognitive and experimental
approach to mindfulness, our investigation will be
presented in three steps. First, we put forward a
cognitive account of mindfulness derived from the
quantum mechanics theory of symmetry. Second,
we will demonstrate how our definition of mind-
fulness in terms of symmetry restoration sheds
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new light on the intimate connection between
mindfulness and creativity, a connection well doc-
umented in both Langer’s and Chinese models of
mindfulness. Third, we will present an empirical
study that directly compares Langer’s cognitive
and Chinese relational mindfulness. Based on this
preliminary study, we will argue that our cognitive
approach fosters a research paradigm that (a)
makes theory-driven predictions and (b) makes it
possible to make direct comparison across differ-
ent models of mindfulness.

Knowledge Progression

Management scholar Roger Martin (2009a,
2009b) proposed four knowledge categories—
mystery (something we cannot explain), heuristic
(a rule of thumb that guides us toward solution),
algorithm (a predictable formula for producing an
answer), and code (when the formula becomes so
predictable it can be fully automated) —and
claimed that there is a natural progression of
knowledge categories from mystery to code. This
knowledge progression plays an important role in
the management of modern business.

The McDonald’s Story

In 1955, at a time of the emergence of free-
ways and beach culture in Southern California,
the McDonald brothers “stared into the face of
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132 SUNDARARAJAN AND FATEMI

a mystery: how and what do Californians want
to eat?” (Martin, 2009b, p. 6). For an answer,
they came up with a heuristic—the quick ser-
vice restaurant. When the investor Ray Kroc
bought the McDonald’s restaurant chain, he de-
veloped an algorithm—exactly how to cook a
burger, exactly how to hire people, and so on.
From there, it was only a short step to manage-
ment by code:

Under Kroc, nothing was left to chance in the McDon-
ald’s kitchen: every hamburger . . . weighing exactly
1.6 ounces, its thickness measured to the thousandth of
an inch, and the cooking process stopped automatically
after 38 seconds, when the burgers reached an internal
temperature of exactly 155 degrees. (Martin, 2009b, p. 7)

Whereas contemporary business manage-
ment privileges the trajectory of knowledge
progression from mystery to code, Martin
(2009a) advocated for the strategy of going
back to mystery, a trajectory of thought that he
claimed was associated with creativity. Martin
(2009b) pointed out that “Advancing from mys-
tery to code does not come without costs: by its
very nature, it involves a significant narrowing
of the problem space” (p. 8). That’s how at one
point its competitors “drove McDonald’s into a
tailspin” (p. 7). Martin explained: “While the
algorithm-runner is standing still . . . other or-
ganizations [such as Taco Bell and Subway]
that continue to stare into aspects of the mystery
that the algorithm-runner has left out” may
come up with “alternative-and potentially-
superior heuristics, algorithm and code—
because there will always be multiple paths out
of any mystery” (p. 8).

This trajectory from mystery to code—from
the plethora of possibilities to restricted, but
precise implementations—is just one example
of a universal process called spontaneous sym-
metry breakdown, which all things ranging from
matter to cognition go through; and the reverse
progression from code to mystery is an example
of symmetry restoration, according to the phi-
losopher John Bolender (2010).

Symmetry and Asymmetry

What Martin (2009a, 2009b) referred to as
mystery is an example of what quantum me-
chanics refers to as symmetry (Bolender, 2010).
The hallmark of symmetry is superposition of
possibilities as best represented by Schréding-
er’s cat. In the world of quantum mechanics, the

cat is both live and dead—this is a state of
symmetry. In our asymmetrical world, the cat
can be in either one or the other state but not
both.

According to Bolender (2010), the formal
definition of symmetry is invariance in transfor-
mation. More specifically, a transformation is
“a rule for moving things around” (p. 10); sym-
metry entails no restrictions in admissible trans-
formations. Thus the more things can be moved
around in anyway (no restrictions in admissible
transformations) but still look the same, the
more symmetry there is. Water in a glass is an
example of symmetry: “No matter which way
you rotate it, and no matter to what degree, it
will look the same” (p. 27). By contrast, asym-
metry entails restrictions in admissible transfor-
mations. Recall the management by code in the
McDonald’s kitchen in which it is not permis-
sible for the burger to be done in whichever
way. This is an example of asymmetry.

Using Schrodinger’s cat as a prototype of
symmetry, unrestricted admissible transforma-
tions can be formulated by the following algo-
rithm:

Both A and B; A = B

Where A stands for life and B for death, both
of which are simultaneously (superposition) ap-
plicable to the cat in the world of quantum
mechanics.

By contrast, the restricted admissible trans-
formations of asymmetry can be formulated by
the following algorithm:

Either A or B; A # B.

Where A stands for life and B death, which
cannot be both in the asymmetrical universe we
inhabit. Here the boundaries of life and death
are rigid and clear such that scrambled eggs
cannot come out unscrambled again, as it is the
case in the world of Schrodinger’s cat.

Cognition and Symmetry Breakdown

In nature, spontaneous symmetry breakdown
results in a long chain of increasing restrictions
in admissible transformations. A drop of water,
for instance, contains all possible patterns of a
snowflake. From this plethora of possibilities
(i.e., unrestricted admissible transformations),
only one particular snowflake pattern emerges,
when that drop of water freezes and all the other
possible patterns for snowflakes are lost (severe
restriction in admissible transformations).
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Bolender (2010) claimed that symmetry
breakdown also happens in cognition, as evi-
denced by the four measurement scales: nomi-
nal (A vs. not A), ordinal (the former distinction
plus direction of difference, i.e., greater than
and less than), interval (the former distinction
plus quantifiable amount of difference), and ra-
tio (the former distinction plus an absolute ze-
ro). Note the increasing restriction in admissible
transformations with each added “plus”: In
nominal scale, if 1 is assigned to males and 2 to
females, switching the two numbers around
makes no difference (i.e., relatively little restric-
tion in admissible transformations); in ordinal
scale, the ranking of a 2 is higher than that of a
1—the numbers cannot be switched around, but
the difference between the two rankings can be
big or small, leaving much latitude for variation
(admissible transformations) across contexts.
With increasing precision of the interval and
ratio scales, there is corresponding increase in
the restriction of admissible transformations—
the boundary/difference between categories is
not only fixed/standardized, but can also be
precise to the decimal point.

The measurement scales correspond roughly
to Martin’s (2009a, 2009b) four knowledge cat-
egories—mystery, heuristic, algorithm, and
code. Both witness a progression from vague-
ness to precision in measurement, and from
permeability to rigidity of boundary between
categories. This is the story of spontaneous
symmetry breakdown in cognition, according to
Bolender (2010).

Symmetry Restoration and Creativity

A good example of the spontaneous symme-
try breakdown in cognition is conventional
thinking, which may be considered a form of
frozen asymmetry. The rigid boundaries be-
tween conventional categories (e.g., male vs.
female; us vs. them; young vs. old) may be
compared with the rigidity of ice as the result of
a long chain of symmetry breakdown in nature
(Bolender, 2010). Conversely, symmetry resto-
ration in cognition, akin to the messy process of
ice melting into water, has the potential to un-
dermine conventional order and structure (see
Fatemi, 2014, for its implication for psychology
as interpreted from the Langerian mindfulness
perspective). Consider a crossword puzzle. The
correct answer, based on conventional thinking,

requires severe restrictions in admissible trans-
formations, because it consists of:

.. a unique sequence of letters, so there is only one
possibility and no variety at all. The variety, the num-
ber of possibilities. . . . increases a great deal when all
constraints are dropped and nonsense words are per-
mitted, at which stage there are two dozen possible
sequences, all different. (Campbell, 1982, p. 46, em-
phasis added)

In this scenario, symmetry restoration would
be a progression from conventional sequence of
letters to nonsense words. This reminds us of
Martin’s (2009a, 2009b) recipe for creativity,
which consists of a reverse progression from
code where rigid categories prevail to mystery
where the cat can be live and dead at the same
time.

Toward a Cognitive Definition of
Mindfulness

The stage is now set for a formal definition of
mindfulness. Mindfulness may be defined as
strategies of metacognition that facilitate the
process of symmetry restoration in cognition.
This definition makes two universal claims:

e Mindfulness is not cognition so much as
metacognition (Hart et al., 2013), which
refers to strategic use of cognitive re-
sources such as attention.

* Mindfulness has an intrinsic connection to
creativity.

In the following pages, we apply this formu-

lation to an analysis of two different models of
mindfulness—nonrelational and relational.

Cognitive Mindfulness

Symmetry restoration seems to be the thread
that runs throughout Ellen Langer’s (1989,
1997, 2000, 2005) training programs on cogni-
tive mindfulness. In Langer’s framework, trait
mindfulness is defined as a tendency to blur the
boundaries between object categories. Conven-
tional object categories are the result of mind-
less or automatic categorization, according to
Langer. In her own words: “When we blindly
follow routines or unwittingly carry out sense-
less orders, we are acting like automatons, with
potentially grave consequences for ourselves
and others” (Langer, 1989, p. 4; see also Langer
& Imber, 1979). To mimic automatic categori-
zation, Langer runs a module of mindlessness,
which can be translated into the following
terms:
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Either A or B; A = B.

Where A and B stand for different object
categories or opposite evaluations.

This algorithm has been applied to a series of
exercises (Langer, 1989, 2005), all of which
reinforce restriction in admissible transforma-
tions. To reinforce rigidity in thinking (A or B,
but not both), participants are asked to give six
explanations/evaluations for the target person’s
actions in a given scenario—all six explana-
tions/evaluations should be either good or bad,
either positive or negative. To reinforce rigid
boundaries between object categories, partici-
pants are asked to give three common charac-
teristics or common usages of an everyday ob-
ject. Lastly, to reinforce difference or
asymmetry (A # B), participants are asked to
come up with three ways in which the two
objects are dissimilar to each other.

By contrast, symmetry restoration can be
written in an algorithm that counters the above
agenda point by point:

Both A and B; A = B.

Where A and B stand for different object
categories or opposite evaluations.

This is the algorithm of Langer’s mindfulness
training. In practical terms, to reduce restriction
in admissible transformations is to undermine
the rigid boundaries between object categories.
This is done through training modules that re-
inforce the blurriness and permeability of
boundaries across conventional object catego-
ries (Langer, 1997, 2000). For instance, partic-
ipants are asked to give six explanations/
evaluations for the target person’s actions in a
given scenario—three explanations/evaluations
are good/positive and three bad/negative. To
undermine rigid boundaries between conven-
tional object categories, participants are asked
to give three novel characteristics or usages of
an everyday object. Lastly, to reinforce similar-
ity (A = B), participants are asked to come up
with three ways in which the two objects are
similar to each other.

There is robust empirical evidence (e.g.,
Langer, 1989, 1997, 2005) to support Langer’s
claim that cognitive mindfulness fosters creativ-
ity, with far-reaching consequences for health
and well-being (e.g., Langer, 2009). Outside the
Langerian framework, meditation-based mind-
fulness is also closely associated with creativity,
a connection well documented in Asian history,

and empirically supported by modern neurosci-
ence (Horan, 2009).

Relational Mindfulness

Based on the distinction made by Paul Bloom
(2007) between two distinct cognitive sys-
tems— “one for dealing with material objects,
the other for social entities” (p. 149)—we may
distinguish two forms of cognition: nonrela-
tional and relational (Sundararajan, 2015). We
have examined Langer’s cognitive model of
mindfulness, which is nonrelational. Now we
turn to a relational version of mindfulness in
Chinese aesthetics.

There is a widespread assumption in psychol-
ogy that Asians are not as creative, or at least
not as revolutionarily creative, as their Western
counterparts (Sundararajan & Raina, 2015).
This assumption is reflected in the observation
of Crum and Lyddy (2014) that “Eastern mind-
fulness shines a clear light of unbiased and
unattached awareness on existing mindsets
whereas Langerian mindfulness involves a con-
tinual process of restructuring and creating
mindsets anew” (p. 954, emphasis added). In the
following section, we present (relational) mind-
fulness practices in Chinese aesthetics that seem
to be even more radical or revolutionary in
dismantling habitual mindsets than their West-
ern counterparts.

Symmetry Restoration in Chinese
Aesthetics

Relational mindfulness consists of two com-
ponents—practice of meditation and its cogni-
tive underpinnings. The importance given to
meditation in Chinese aesthetics may be illus-
trated by a Taoist story from the Chuang-tzu, in
which the woodcarver Khing, famous for his
bell-stand, attributed his art to the elaborate
preparations he went through, known as fasting
of the mind (see Hsu, 1966):

After fasting for three days, I did not presume to think
of any congratulation, reward, rank, or emolument. . .
. After fasting five days, I did not presume to think of
the condemnation or commendation (which it would
produce), or of the skill or want of skill (which it might
display). At the end of the seven days, I had forgotten
all about myself; — my four limbs and my whole
person. . . . Then I went into the forest, and looked at
the natural forms of the trees. When I saw one of a
perfect form, then the figure of the bell-stand rose up to
my view, and I applied my hand to the work. (Legge,
1959, p. 462)
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While Langer’s program shares with fasting
of the mind the aspiration to transcend conven-
tional value judgments, it falls short of the lat-
ter’s rigorous endeavors to transcend the ego. In
Chinese aesthetics, it is only when the mind
becomes selfless that creativity becomes possi-
ble. Thus to the selfless mind of the woodcarver,
a perfect form emerges. Note here the artist
does not “create” so much as “discover” a per-
fect form in nature. It is on this relation of parity
between humans and nature that creativity is
predicated, according to Chinese aesthetics. A
further development of the symmetrical rela-
tionship between the artist and nature is found
in the following statements of the landscape
painter Tsung Ping (373—443): “Spirits are in
essence eternal and they dwell (temporarily) in
forms and respond sympathetically [gan] to the
[similar] kinds (/ei) [in the painter]” (cited in
Munakata, 1983, p. 123). The perfect form in
nature that reveals itself to the selfless mind of
the artist has now become the site of a mind or
spirit that can respond to and be in communion
with its equal—the selfless mind of the painter.
But what are gan and lei?

“Europeans emphasized man’s enjoyment of
nature, sometimes not above the picnic or ex-
cursion level; the Chinese revealed the possibil-
ity of a more profound relation between man
and nature,” wrote George Rowley (1974, p.
21), an expert on Chinese painting. This pro-
found relationship between humans and nature
is governed by the notion of gan-lei, which
means “responding according to categorical
correlations” (Goldberg, 1998, p. 35). In this
compound, gan (responding) is contingent on
lei, which refers to the principle of ontological
parity that lies at the core of sympathetic magic
(like attracts like), otherwise known as animism
(Sundararajan, 2009). In sharp contrast to the
Kantian dictum that “We are subjects thinking
about objects” (Freeman, 2000, p. 117), the
principle of lei (parity) renders possible a sym-
metrical mind-to-mind, rather than the asym-
metrical mind-to-object, transaction (Sundara-
rajan, 2015) with all kinds of objects. Thus, the
Tang poet Li Po (701-762) wrote:

Never tired of looking at each other —

Only the Ching-t’ing Mountain and me. (Liu & Lo,
1975, p. 110)

With his mutual gazing with the mountain,
the poet has blurred a fundamental distinction
between two object categories—animate and
inanimate—a distinction that even infants make
(Mandler, 2004). As Meltzoff and Moore
(1999) pointed out, for an infant to learn about
inanimate objects, she must manipulate or
mouth them, but to learn about people she must
imitate them.

Animism attests to the human will to experi-
ence mind whether it is there or not (Noég, 2009,
p- 28). According to Bloom (2007), the human
tendency to attribute agency and intention based
on minimal cues is attributable to a “hypertro-
phy of social cognition” (p. 149). The mind’s
capacity to see its double wherever it looks is,
therefore, a particular penchant of relational
cognition, although it may not be favorably
perceived from the perspective of nonrelational
cognition. This explains why animism and re-
lated phenomena are referred to by most psy-
chologists as a form of anthropomorphism,
which denotes a lapse in logical thinking. How-
ever, Waytz et al. (2010) were quick to point out
that anthropomorphism has an ethical dimen-
sion. According to them, anthropomorphism en-
tails blurring the distinction in only one partic-
ular direction—treating everything as another
mind—so to avoid blurring the distinction in
another, less favorable, direction, namely, treat-
ing everything as object.

Beyond the ethical dimension, animism-
based thinking also reaps other benefits when
the mind switches its gear from asymmetrical to
symmetrical transactions with the world. This
point can be illustrated by mapping our daily
transaction with the world onto a hypothetical
Anthropomorphism Scale anchored between 0
and 10, with 0 indicating inanimate object, cor-
responding to the asymmetrical I—it mode of
transaction, and 10 indicating someone like me,
corresponding to the I—thou mode of transac-
tion. My transaction with a friend could span
the spectrum from 9—5. Some people’s trans-
action with their pet rock could score 8 on the
Anthropomorphism Scale, while their transac-
tion with their neighbors might be a 3. On the
battlefield, soldiers could be trained to operate
near 0 in their approach to the enemies. What
happens when self to self transaction hovers
around O on the Anthropomorphism Scale? The
self would be relating to itself as an object, with
possibly dire consequences. Muehlenkamp,
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Bagge, Tull, and Gratz (2013) found self-
objectification to be a contributing factor to both
eating disorders and nonsuicidal self-injury.
The researchers also suggested an antidote—
mindfulness that enhances attunement, or, in
our framework, a more symmetrical relation-
ship, with one’s own body. This thought exper-
iment suggests that symmetry restoration in the
context of relational cognition—defined as a
shift from the asymmetrical mind-to-object to
the symmetrical mind-to-mind transactions—
may have far-reaching ramifications for health
and well-being (see Sundararajan, 2015).

In sum, we have reviewed two different paths
to symmetry restoration. The cognitive mindful-
ness paradigm of Langer restores symmetry by
blurring the conventional boundaries between
object categories. Relational mindfulness in
Chinese aesthetics restores symmetry by blur-
ring the ontological and epistemological dichot-
omies of the common-sense world so to engage
in symmetrical mind-to-mind transactions with
nature. To directly compare these two models of
mindfulness, we conducted an empirical study.

An Empirical Study of Relational and
Cognitive Mindfulness

To recapitulate, in the foregoing analysis, we
proposed that our cognitive account of mindful-
ness has the following advantages: (a) its for-
mulation of mindfulness as symmetry restora-
tion sheds new light on the connection between
mindfulness and creativity; and (b) it makes it
possible to compare subtypes of mindfulness
across different practices. To demonstrate the
latter (b), we conducted two studies—Study 1
by Rahim Behrad (n = 33), and Study 2 by
Farideh Hamidi (n = 72)—in Iran, because data
on one of the measures (Solitude Scale; see the
Measures subsection) were already collected
from United States and China in a different

study (Wang, 2006). The Iranian participants
were university students and staff from two
different cities, Isfahan and Tehran, respec-
tively. Table 1 shows the sample size and de-
mographics of the two studies in Iran.

We hypothesized that the two models of
mindfulness, relational and cognitive, could be
induced experimentally and then compared for
effects on creativity and well-being. We were
particularly interested in inducing relational
mindfulness experimentally to test the hypoth-
eses that (a) the capacity of the human mind to
see its double beyond the social arena can be
primed; (b) symmetrical transaction with a vir-
tual mind can reap the benefits associated with
conventional cognitive mindfulness, such as
creativity; and (c) relational mindfulness has
unique mental health benefits of its own, such as
emotional creativity, and a sense of well-being
associated with affiliative fantasies.

Method

All the testing materials were translated into
Persian (Farsi) under the supervision of the sec-
ond author, who is a native of Iran.

Participants in both studies were randomly
divided into two groups: Group A (relational
mindfulness) and Group B (cognitive mindful-
ness). Both Groups A and B were given the
same cover story, which stated that this was a
test on human imagination. The study was con-
ducted according to testing protocol as follows.

Slide Show

The same nature slides were shown concur-
rently for 30—45 min to Groups A and B in
separate rooms. Before showing the slides,
handouts with two separate instructions were
distributed and read to participants. The instruc-
tions were mindset inductions, which intended

Table 1
Demographic Features of Two Studies in Iran
Lo . Age, years
Mindfulness studies _
in Iran Total Group A Group B M., years Max Min Men Women
Study 1 33 17 16 24.82 35 19 15 18
Study 2 72 35 37 20.39 29 18 57 15

Note. Max = maximum; Min = minimum.
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to simulate experimentally the two paths to
symmetry restoration. Group A was given a
simulation of the relational path to symmetry
restoration, which capitalized on the symmetri-
cal mind-to-mind transaction with nature. By
contrast, Group B followed the Langer para-
digm of undermining the rigid object categories
of conventional thinking by seeing the world in
a new light.

Mindset Induction of Group A

Participants in Group A were given the fol-
lowing instructions:

The English poet Wordsworth wrote: “For there is a
spirit in the woods.” Similarly, the Chinese poet Li Po
wrote about his mutual gazing with a mountain:

Never tired of looking at each other —
Only the Ching-t’ing Mountain and me.

Now try to enter into the frame of mind of
these poets, when you view these slides: Your
task is to feel as much as possible the presence
of the spirit, or mind—however you call it—of
the mountains.

Mindset Induction of Group B

Participants in Group B were given the fol-
lowing instructions:

Take up the role of a real estate entrepreneur, when you
view these slides: Your task is to generate ideas as to
how to make good investment on this piece of prop-
erty—how to develop this area into a first class tourist
resort, for instance.

Posttest, Part I. The manipulation check
consisted of writing for 15 min to answer the
essay questions. The essay writing was intended
to deepen the priming effect.

* A sample essay question for Group A: “Did

your experience give you some insight into
Li Po’s mutual gazing with his favorite
mountain?”

e A sample essay question for Group B: “Did
your experience give you some insight into
what it takes to make a successful real-
estate investment? Write down your
insight.”

Posttest, Part II. The following tests were
given to both groups: the Langer Mindfulness
Scale (LMS; Langer, 2004), the Emotional Cre-
ativity Inventory (ECI; Averill, 1999), and the
Solitude Scale (Long et al., 2003; Wang, 2006).

Stimuli

A total of 59 slides of mountain scenes were
selected (see http://www.mountainsongs.net/
index.php). Use of Chinese nature scenes on
Iranian participants was intended to increase the
novelty of the stimuli.

To shed some light on relational mindfulness,
we used slides of mountain scenes as stimuli to
test the hypothesis that the capacity of the hu-
man mind to see its double beyond the social
arena can be primed. The Chinese notion of
gan-lei (responding in kind) is consistent with
what is known in psychology as empathic re-
sponding, which is best exemplified by the
meeting of the minds in aesthetics between the
author and the reader. According to Crozier and
Greenhalgh (1992), more than aesthetics, natu-
ral environments seem especially suitable for
empathic responding. The authors argued that,
whereas our reactions to art are typically con-
strained or guided by the intentions of the artist,
we are freer to choose the object of our appre-
ciation in nature. Extending this insight of Cro-
zier and Greenhalgh (1992), which the Chinese
artists have found to be true throughout history,
we hypothesized that nature scenes could serve
as affordances for the empathic (i.e., symmetri-
cal) mind-to-mind transactions (see Mindset In-
duction of Group A subsection above). Further-
more, we hypothesized that transaction with
nature could also be asymmetrical if the asym-
metrical (subject vs. object) mind-to-world
transaction was induced through a thought ex-
periment in real-estate investment (see Mindset
Induction of Group B subsection above).

Measures

Langer Mindfulness Scale. This LMS in-
cludes four subscales: Novelty Seeking, En-
gagement, Novelty Producing, and Flexibility
(Langer, 2004). The scale focuses on elements
of creativity and awareness of the external en-
vironment.

Emotional Creativity Inventory. The ECI
assesses the ability of people to be emotionally
adaptive and innovative when in potentially
challenging situations (Averill, 1999). Exam-
ples of the ECI items are: “I try to be honest
about my emotional reactions, even when it
causes me problems” and “I have emotional
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experiences that would be considered unusual
or out of the ordinary.”

Solitude Scale. Wang (2006) expanded the
list of solitude experiences in Long et al. (2003)
from 9—20 items. The 20-item Solitude Scale
has been normed on both United States and
Chinese samples (Wang, 2006). Using the 20
types of solitude experiences to assess the im-
pact of mindfulness inductions, our instruction
to both Groups A and B read as follows:

If one day you should find yourself alone in a place
similar to the mountain you just viewed, how would
you experience your solitude there? Please rate the
likelihood of your having the types of solitude experi-
ence listed below.

Throughout history and across cultures, soli-
tude has an intimate connection with creativity
(Averill & Sundararajan, 2014). Furthermore, the
capacity for relationship is essential to authentic
solitude, which is defined as the ability to preserve
a sense of community while alone (Averill &
Sundararajan, 2014). This is consistent with the
observation of Winnicott (1958) that only those
who as infants were free to explore and indepen-
dently occupy themselves in the security of their
mothers’ presence will as adults have the capacity
to be alone. The use of mountain slides as stimuli
was appropriate here. A study by Wang (2006)
found that, for both Chinese and American partic-
ipants, the ideal setting for solitude was the natural
environment, for example, beaches, mountains,
woods, or lakes.

Predictions

We make the following predictions about
Groups A and B:

1. On Langer’s measure of creativity and
mindfulness (LMS), Groups A and B
would not differ significantly.

2. On the measure of emotional creativity
(ECI), Group A would score significantly
higher than Group B.

3. On the measure of solitude experiences,
Group A would score significantly higher
than Group B on the relational compo-
nents of solitude.

Results

Data were analyzed using Excel and SPSS.

Manipulation Check

In both studies, Groups A and B produced
different sets of answers, suggesting that the
induction of mindsets, relational and cognitive
mindfulness, was successful.

* Group A (reeling the presence of the moun-
tains). A sample of experiences from those
who indicated that they experienced “to the
fullest” the presence of the mountains:

Study 1 (N = 16): “It was like reading a novel or
watching a dramatic movie. When I was watching the
slides, I felt I'm flying and I’m not on the earth. I had
a peak experience. I was so relax and calm and I
imagined that all of the mountains, nature and me are
the same. I talked with the mountains and branches of
trees.”

Study 2 (N = 33): “It was like I visited my family that
is alive and they can understand me and my
characteristics.”

Group B (role-playing the real-estate entre-
preneur). A sample of experiences from
those who indicated that they role-played
“to the fullest” a real-estate entrepreneur:

Study 1 (N = 15): “It was like being a designer!”

Study 2 (N = 35): Terms used frequently: “park,
recreational place and tourism, discovery of minerals
and potentially elements, photography, and traveling.”

Involvement with the task—as measured by
the question “rate the extent to which you felt
the presence (or succeeded in role playing)
.. .”—did not differ between the two studies.

Langer Mindfulness Scale. As predicted,
results from both studies did not differ signifi-
cantly between Groups A and B.

Emotional creativity as measured by ECI.
Contrary to our prediction, results from both
studies did not differ significantly between
Groups A and B. It is possible that emotional
creativity was not necessarily a function of re-
lational cognition as we hypothesized.

Solitude experiences. In Study 1 (N = 33),
Groups A and B results did not differ signifi-
cantly. In Study 2 (N = 72), Group A scored
significantly higher than Group B on two com-
ponents of solitude experience: Freedom and
Intimacy (see Table 2).

Discussion

The results suggested that relational mindful-
ness (Group A) can be induced in the laboratory to
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Table 2
Group Comparison on Components of Solitude
Scale, Study 2

Components Groups N M SD SE
Enlightenment A 35 22971 4.155 0.702
B 34 21.647 4.664 0.799
Freedom® A 35 15543 2368 0.400
B 34 13500 2.852 0.489
Intimacy® A 35 8.229 1.647 0.278
B 36 7.250 1.795 0.299
Relaxation A 35 6.286 1.949 0.329
B 36 6.500 1.875 0.312
Loneliness A 35 5.514 2490 0421
B 36 5.028 2.524 0421

2t = 3.24, significant at p < .01. ¢ = 2.39, significant at
p < .05.

produce outcomes comparable to cognitive mind-
fulness (Group B). Furthermore, relational mind-
fulness, relative to cognitive mindfulness, seemed
to be associated with unique psychological attri-
butes of its own, as evidenced by the relatively
higher scores of Group A on the Freedom and
Intimacy components of the Solitude Scale. This
point can be elaborated by analysis of the 20 items
of the Solitude Scale (Wang, 2006).

Theoretically, the cognitive structure of the
solitude experience consists of components that
can be organized along the divide between self-
focus and other-focus, each with positive and
negative subtypes:

e Self-focus (How solitude has positive or

negative impact on the self):

Positive: Enlightenment (creativity, self-
discovery, self-enrichment);

Negative: Loneliness (unwanted separation).

e Other-focus (How solitude enhances posi-

tive and reduces negative social impact):

Enhancing positive connection with others:
Communion (intimacy, community, spirituality);

Reducing negative impact from others: Free-
dom (associated benefits of freedom from inter-
ference of others).

Empirically, factor analysis in previous stud-
ies (Long et al., 2003; Wang, 2006) yielded
several factors of the solitude experience, which
were labeled Enlightenment (Factor 1), Loneli-
ness (Factor 2), Freedom (Factor 3), Relaxation
(Factor 4), and Intimacy (Factor 5).

In the present study, across both samples,
Groups A and B did not differ in nonsocial
(self-focus) dimensions. But in the social (oth-

er-focus) dimension, Study 2 (N = 72), but not
Study 1 (N = 33), showed that Group A scored
relatively higher than Group B on Freedom and
Intimacy. What do the solitude profiles on Free-
dom and Intimacy entail?

On the Intimacy factor, the following items
had high loading: Reminiscence and Intimacy.

* Reminiscence. While alone, you think
about times past, for example, you recall
events you have experienced or people you
have known.

¢ Intimacy. Although alone, you feel espe-
cially close to someone you care about, for
example, an absent friend or lover, or per-
haps a deceased relative (such as a beloved
grandparent); thinking about the absent
person only strengthens your feeling of
closeness.

On the Freedom factor, the following items
had high loading: Freedom, Daydreaming, In-
ner Peace, and Harmony.

* Freedom. While alone, you feel free to do
as you wish, without concern for social
rules or what others might think; you feel
no need to please or impress anyone, but
can be completely yourself.

* Daydreaming. While alone, you engage in
fantasies; you enter an imaginary world
where you could be anyone, and do any-
thing your heart desires.

e Inner peace. While alone, you feel calm
and relaxed, free from the pressures of ev-
eryday life.

* Harmony. While alone, you feel a sense of
unity with your surroundings, as though
you are a part of your environment; every-
thing seems interconnected with everything
else; for the time, at least, you are in bal-
ance with the world.

Taken together, the components of Freedom
and Intimacy seem to lie at the core of what
Averill and Sundararajan (2004) referred to as
authentic solitude, which is characterized by the
ability to forsake existing society (a tendency
tapped into by the Freedom factor) for an ideal
(virtual) community (a tendency tapped into by
the Intimacy factor). This type of creativity that
comes with the benefits of mental well-being (as
indicated by items of Inner Peace and Harmony)
seems to be intimately connected with relational
cognition. It is not surprising, then, that the
Group A (relational mindfulness) scored signif-
icantly higher than Group B (cognitive mind-
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fulness) in Study 2 (N = 72). In Study 1 (NV =
33), the difference between Groups A and B on
Freedom and Intimacy was also in the same
direction but not significant, probably due to
small sample size.

Limitations and Future Research Directions

This preliminary study has many limitations,
including small sample size and the lack of a
control group. Replications of this study, with
improved measure and design, are currently be-
ing conducted in Cambodia and Italy. Less ame-
nable than research design is the research par-
adigm. This study has all the limitations of a
cross-cultural study. First, it is not about cul-
ture. Cross-cultural studies are about universal
claims, empirical testing of which tells us noth-
ing specific about cultures. By the same token,
this study is not about comparing mindfulness
East versus West; nor is it a study of Eastern
mindfulness or Chinese aesthetics, for that mat-
ter. Rather, our goal was to offer a theoretical
framework that can be used for the analysis of
all these forms of mindfulness.

While following the decontextualized para-
digm of cross-cultural psychology, we do not
necessarily share the latter’s reductionist as-
sumptions. More specifically, we do not claim
that the cognitive dimension, important as it is,
constitutes the essence of mindfulness practice.
Quite to the contrary, we believe that although
hypothesis testing can focus on only one dimen-
sion of mindfulness, understanding the practice
as a cultural/historical phenomenon requires at-
tention to all its dimensions. We are also keenly
aware of the disparity between theory construc-
tion and hypothesis testing—only a fraction of
the former can be tested at any given time. Our
theoretical formulation of mindfulness in terms
of symmetry restoration has multiple implica-
tions, of which only one—the possibility of
differentiating relational from cognitive mind-
fulness—is empirically tested. Many other im-
plications of our formulation—such as the link
between symmetry restoration and creativity,
differential consequences of parity or the lack
thereof in the mind’s transaction with the world,
and so on—await future research to be tested.

Against the backdrop of these limitations, we
make the modest claim that a potential contri-
bution of this preliminary study lies in demon-
strating the possibility of investigating mindful-

ness across different models that, so far, defy
direct comparison. For instance, Hart et al.
(2013) attempted to bridge the gap between two
leading models of mindfulness—Langer’s and
Kabat-Zinn’s. Hart et al. (2013) concluded that
Langer’s model captures the cognitive attributes
of creativity, whereas Kabat-Zinn’s model
seems to “accentuate the metacognitive pro-
cesses and the accommodating stance” (p. 461).
Our study suggests that it is possible to go
beyond the methodological divide—pen-and-
pencil versus meditation mat; laboratory versus
clinic, and so on. All mindfulness practices,
including those focusing on meditation, have a
cognitive component. Our study suggests the
possibility that so long as the cognitive under-
pinnings of the practice can be identified and
spelled out, it would be possible (a) to make
theory-driven predictions and (b) to make direct
comparisons between different models of mind-
fulness across the practice/method divide.

References

Averill, J. R. (1999). Individual differences in emo-
tional creativity: Structure and correlates. Journal
of Personality, 67, 331-371. http://dx.doi.org/10
.1111/1467-6494.00058

Averill, J. R., & Sundararajan, L. (2014). Experi-
ences of solitude: Issues of assessment, theory, and
culture. In R. J. Coplan & J. C. Bowker (Eds.), The
handbook of solitude: Psychological perspectives
on social isolation, social withdrawal, and being
alone (pp. 90-110). Hoboken, NJ: Wiley-
Blackwell.

Bloom, P. (2007). Religion is natural. Developmental
Science, 10, 147-151. http://dx.doi.org/10.1111/j
.1467-7687.2007.00577.x

Bolender, J. (2010). The self-organizing social mind.
Cambridge, MA: MIT Press. http://dx.doi.org/10
.7551/mitpress/9780262014441.001.0001

Campbell, J. (1982). Grammatical man. New York,
NY: Simon & Schuster.

Crozier, W. R., & Greenhalgh, P. (1992). The empa-
thy principle: Towards a model for the psychology
of art. Journal for the Theory of Social Behaviour,
22, 63-79. http://dx.doi.org/10.1111/j.1468-5914
.1992.t600210.x

Crum, A., & Lyddy, C. (2014). De-stressing stress:
The power of mindsets and the art of stressing
mindfully. In A. Ie, C. T. Ngnoumen, & E. J.
Langer (Ed.), The Wiley Blackwell handbook of
mindfulness (pp. 948-963). Hoboken, NJ: Wiley.

Fatemi, S. M. (2014). Exemplifying a shift of para-
digm: Exploring the psychology of possibility and


http://dx.doi.org/10.1111/1467-6494.00058
http://dx.doi.org/10.1111/1467-6494.00058
http://dx.doi.org/10.1111/j.1467-7687.2007.00577.x
http://dx.doi.org/10.1111/j.1467-7687.2007.00577.x
http://dx.doi.org/10.7551/mitpress/9780262014441.001.0001
http://dx.doi.org/10.7551/mitpress/9780262014441.001.0001
http://dx.doi.org/10.1111/j.1468-5914.1992.tb00210.x
http://dx.doi.org/10.1111/j.1468-5914.1992.tb00210.x

publishers.

ghted by the American Psychological Association or one of its allied

This document is copyri

This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

COGNITIVE ACCOUNT OF MINDFULNESS 141

embracing the instability of knowing. In A. Ie,
C. T. Ngnoumen, & E. J. Langer (Ed.), The Wiley
Blackwell handbook of mindfulness (pp. 115-138).
Hoboken, NJ: Wiley.

Freeman, W. J. (2000). How brains make up their
minds. New York, NY: Columbia University
Press.

Goldberg, S. J. (1998). Figures of identity/Topoi and
the gendered subject in Chinese art. In R. T. Ames,
T. P. Kasulis, & W. Dissanayake (Eds.), Self as
image in Asian theory and practice (pp. 33-58).
Albany, NY: SUNY Press.

Hart, R., Ivtzan, 1., & Hart, D. (2013). Mind the gap
in mindfulness research: A comparative account of
the leading schools of thought. Review of General
Psychology, 17, 453—466. http://dx.doi.org/10
.1037/a0035212

Horan, R. (2009). The neuropsychological connec-
tion between creativity and meditation. Creativity
Research Journal, 21, 199-222. http://dx.doi.org/
10.1080/10400410902858691

Hsu, F. K. (1966). The spirit of Chinese art [Chi-
nese]. Taipei, Taiwan: Xue Sheng.

Kabat-Zinn, J. (1990). Full catastrophe living: Using
the wisdom of your body and mind to face stress,
pain, and illness. New York, NY: Delacorte.

Langer, E. J. (1989). Mindfulness. Reading, MA:
Addison-Wesley.

Langer, E. J. (1997). The power of mindful learning.
Cambridge: De Capo Press.

Langer, E. J. (2000). Mindful learning. Current Di-
rections in Psychological Science, 9, 220-223.
http://dx.doi.org/10.1111/1467-8721.00099

Langer, E. J. (2004). Langer Mindfulness Scale user
guide and technical manual. Worthington, OH:
IDS Publishing.

Langer, E. J. (2005). On becoming an artist: Rein-
venting yourself through mindful creativity. New
York, NY: Ballantine Books.

Langer, E. J. (2009). Counterclockwise: Mindful
health and the power of possibility. New York,
NY: Ballantine Books.

Langer, E. J., & Imber, L. G. (1979). When practice
makes imperfect: Debilitating effects of overlearn-
ing. Journal of Personality and Social Psychology,
37, 2014-2024. http://dx.doi.org/10.1037/0022-
3514.37.11.2014

Legge, J. (1959). The writings of Chuang-Tzu (J.
Legge, Trans.), In The texts of Taoism: The Tao Te
Ching and the writings of Chuang-Tzu (pp. 175-
672). New York, NY: Julian Press.

Liu, W. C., & Lo, L. Y. (Eds.). (1975). Sunflower
splendor/Three thousand years of Chinese poetry.
Garden City, NY: Anchor.

Long, C. R., Seburn, M., Averill, J. R., & More, T. A.
(2003). Solitude experiences: Varieties, settings,
and individual differences. Personality and Social

Psychology Bulletin, 29, 578-583. http://dx.doi
.org/10.1177/0146167203029005003

Mandler, J. M. (2004). The foundations of mind:
Origins of conceptual thought. New York, NY:
Oxford University Press.

Martin, R. L. (2009a). The design of business: Why
design thinking is the next competitive advantage.
Cambridge, MA: Harvard Business Review Press.

Martin, R. L. (2009b). The science and art of busi-
ness. Rotman Magazine, Winter, 5-8.

Meltzoff, A. N., & Moore, M. K. (1999). Persons and
representations: Why infant imitation is important
for theories of human development. In J. Nadel &
G. Butterworth (Eds.), Imitation in infancy (pp.
9-35). New York, NY: Cambridge University
Press.

Muehlenkamp, J. J., Bagge, C. L., Tull, M. T., &
Gratz, K. L. (2013). Body regard as a moderator of
the relation between emotion dysregulation and
nonsuicidal self-injury. Suicide and Life-Threaten-
ing Behavior, 43, 479-493.

Munakata, K. (1983). Concepts of lei and kan-lei in
early Chinese art theory. In S. Bush & C. Murck
(Eds.), Theories of the arts in China (pp. 105—
131). Princeton, NJ: Princeton University Press.

Noé, A. (2009). Out of our heads. New York, NY:
Hill and Wang.

Rowley, G. (1974). Principles of Chinese painting.
Princeton, NJ: Princeton University Press.

Sundararajan, L. (2009). The painted dragons in af-
fective science: Can the Chinese notion of ganlei
add a transformative detail? Journal of Theoretical
and Philosophical Psychology, 29, 114-121.
http://dx.doi.org/10.1037/a0016934

Sundararajan, L. (2015). Understanding emotion in
Chinese culture: Thinking through psychology.
New York, NY: Springer SBM. http://dx.doi.org/
10.1007/978-3-319-18221-6

Sundararajan, L., & Raina, M. K. (2015). Revolu-
tionary creativity, East and West: A critique from
indigenous psychology. Journal of Theoretical
and Philosophical Psychology, 35, 3—19. http://dx
.doi.org/10.1037/a0037506

Wang, Y. (2006). Culture and solitude: Meaning and
significance of being alone. Amherst, MA: Univer-
sity of Massachusetts, Amherst.

Waytz, A., Epley, N., & Cacioppo, J. T. (2010).
Social cognition unbound: Insights into anthropo-
morphism and dehumanization. Current Direc-
tions in Psychological Science, 19, 58—62. http://
dx.doi.org/10.1177/0963721409359302

Winnicott, D. W. (1958). The capacity to be alone.
The International Journal of Psychoanalysis, 39,
416-420.

Received May 30, 2015
Revision received August 31, 2015
Accepted September 1, 2015 =


http://dx.doi.org/10.1037/a0035212
http://dx.doi.org/10.1037/a0035212
http://dx.doi.org/10.1080/10400410902858691
http://dx.doi.org/10.1080/10400410902858691
http://dx.doi.org/10.1111/1467-8721.00099
http://dx.doi.org/10.1037/0022-3514.37.11.2014
http://dx.doi.org/10.1037/0022-3514.37.11.2014
http://dx.doi.org/10.1177/0146167203029005003
http://dx.doi.org/10.1177/0146167203029005003
http://dx.doi.org/10.1037/a0016934
http://dx.doi.org/10.1007/978-3-319-18221-6
http://dx.doi.org/10.1007/978-3-319-18221-6
http://dx.doi.org/10.1037/a0037506
http://dx.doi.org/10.1037/a0037506
http://dx.doi.org/10.1177/0963721409359302
http://dx.doi.org/10.1177/0963721409359302

	Creativity and Symmetry Restoration: Toward a Cognitive Account of Mindfulness
	Knowledge Progression
	The McDonald’s Story

	Symmetry and Asymmetry
	Cognition and Symmetry Breakdown
	Symmetry Restoration and Creativity
	Toward a Cognitive Definition of Mindfulness
	Cognitive Mindfulness

	Relational Mindfulness
	Symmetry Restoration in Chinese Aesthetics

	An Empirical Study of Relational and Cognitive Mindfulness
	Method
	Slide Show
	Mindset Induction of Group A
	Mindset Induction of Group B
	Posttest, Part I
	Posttest, Part II

	Stimuli
	Measures
	Langer Mindfulness Scale
	Emotional Creativity Inventory
	Solitude Scale

	Predictions

	Results
	Manipulation Check
	Langer Mindfulness Scale
	Emotional creativity as measured by ECI
	Solitude experiences


	Discussion
	Limitations and Future Research Directions

	References


