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Abstract
Effects of Meditation on Attention
by
Davina Poyiu Chan
Doctor of Philosophy in Psychology
University of California, Berkeley

Professor Richard Ivry, Chair

This study investigated effects of meditation on attention. Predictions were
generated from the hypothesis that meditation leads to an increased ability to focus
attention and ignore distractions. Specifically, it was predicted that meditation
experience would be positively correlated with the ability to focus attention, but that
the particular form of meditation practiced would not significantly influence results.
Participants were meditators varying in degree of meditation experience and type of
meditation practiced, and non-meditating controls. Four experiments compared the
performance of these participants on attentional tasks. A Stroop task was used in
Experiment 1. Results indicated that meditation experience, as gauged by minutes
of meditation/day but not by years of meditation practice, led to a decrease in
Stroop interference. A global-local letter identification task was used in Experiment
2. No effect of meditation experience on specific measures of interference was
found, but meditation experience, as measured by minutes of meditation/day, was
correlated with superior overall task performance. Experiment 3 tested the

hypothesis that meditation experience would be positively correlated with



performance on a change detection task if the task required focusing attention on
the present moment, but that, in the case of a task where focusing on the present
would actually hinder performance, meditation would have a deleterious effect. The
data provided some support for this prediction, but there are difficulties in the
interpretation of results in this experiment. Experiment 4, an attentional blink
experiment, indicated no effects of meditation on a task requiring extremely rapid
shifts of visual attention. Overall, this set of studies suggests that meditation
experience does correlate positively with the ability to focus attention, but only when
meditation experience is measured by minutes of meditation/day, not by total

number of years of practice.
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Effects of Meditation on Attention

Popular interest in meditation and the psychology of meditation has
burgeoned in recent years, and proponents have made various claims about many
marvelous benefits resulting from its practice. These range from access to higher
states of consciousness to providing relief from anxiety, depression, and
psychosomatic disorders, from improved concentration, creativity, intelligence,
energy, and productivity to enhanced interpersonal relationships and even reversal
of biological aging (Wulff, 1997). Though the scientifically-minded may be tempted
to summarily dismiss these extravagant claims as so much bosh, there has in fact
been much research, particularly physiological and neuropsychological research, on
meditation in the past thirty years, and this research has provided support for some
of the above claims. Research in clinical settings has indicated that meditation
practice can reliably reduce physiological arousal and psychological anxiety (Jevning,
Wallace & Beidebach, 1992; Shapiro, 1982; West, 1987). More recent neuroimaging
studies have demonstrated a relationship between meditation and an increase in
regional cerebral blood flow (rCBF) in frontal and occipital regions of the brain
(Jevning, Anand, Biedebach & Fernando, 1996), a decrease in activity in the
orientation association area of the superior parietal lobe (Newberg & d'Aquili, 2001),
and increased EEG coherence, or synchronization of spindling throughout the
thalamic regions of the brain (Travis & Wallace, 1999).

While a large number of studies have investigated the effects of meditation

on physiological change and/or its contribution to the reduction of medical or



psychological symptoms, studies of the cognitive effects of meditation have been
relatively few in number. The dearth of studies in this area is rather surprising since
meditation has to do with a conscious attempt to regulate attention, and the study
of attention has been a central topic in cognitive psychology. Moreover, because
meditation /s an attempt to manipulate attention, the physiological effects of
meditation are presumably mediated by cognitive components. The present
investigation will examine meditation in cognitive terms. Before presenting the
theoretical framework on which the research is based, an operational definition of

meditation will be provided.

Operational Definition of Meditation

The most common operationalization of meditation, provided by Shapiro
(1982) for the American Psychiatric Association, is that meditation is a “family of
techniques which have in common a conscious attempt to focus attention in a non-
analytical way, and an attempt not to dwell on discursive, ruminating thought.” Two
basic types of meditation are described by Shapiro: concentrative and opening-up.
In concentrative meditation, meditators are instructed to pay close and continuous
attention to the meditation object and, each time they notice that awareness has
shifted away from the object of meditation, to return attention to it. One example
of this type of meditation is Transcendental Meditation (TM), where the focus of
attention is on the silent repetition of a mantra (a single word). In contrast,
opening-up meditation, such as vipasanna meditation, involves an attempt to

expand awareness to a number of different physical or mental events and can



theoretically be performed during any behavior. The meditator focuses attention on
any feelings, thoughts, and sensations that arise, without fostering judgment,
interpretation, or elaboration of the occurrence (e.g., getting lost in one’s head,
worrying about the future or reminiscing about the past). By thus maintaining a
detached observation of events, habitual actions that are normally performed

automatically are instead re-invested with one’s full attention.

Relationship between Meditation and Attention

One element common to both concentrative and opening-up meditation is
the attempt to focus attention. Given this, it seems highly plausible that
engagement in meditation practice may have some effect on attentional processing.
Moreover, the meditative traditions themselves have affirmed the important role
that attention plays in meditation practice. In fact, some authorities have claimed
that “meditation is anything done with concentration or one’s full attention” (Haich,
2000).

Underlying many meditative practices is the view that one of the basic
problems of human existence is that people are not fully present with their
experiences. A number of poets and writers have similarly claimed that “absorption
is happiness” (Shelley), that happiness depends on one’s ability to focus so intensely
on something (e.g., a project one is working on, another person, natural scenery)
that one forgets oneself. And it is perhaps for this reason that even terrible events,
like being threatened by death, can have the effect of producing exhilarating

moments: the English writer, Sam Johnson, wrote that “the knowledge that he is to



be hanged in the morning concentrates a man’s mind wonderfully,” with the result
that ordinary objects suddenly appear extraordinarily beautiful. It is almost as if
human beings habitually walk around on “automatic pilot,” never fully focusing on
the present moment, but rather allowing their minds to wander incessantly in a
morass of thoughts and feeling, fears, desires, and judgments. All of this results in
a sort of chronic depression, but extremely high levels of concentration or focused
attention can have the effect of tearing off this shroud of depression. Graham
Greene, who played Russian roulette on Hampstead Heath for this very reason, says
of this kind of experience of intense concentration that it is as if a light is suddenly
turned on, and one sees that life is full of infinite possibilities. That is, life is
infinitely rich, but the feebleness of our perceptions prevents us from grasping it.
Meditative practice in part aims to address this problem by training practitioners to
reinvest thoughts and actions with attention and to dishabituate stereotyped
patterns of perception and cognition.

It is interesting to note that, though concentration may be viewed in certain
contexts as a narrowing of one’s vision to a single object, the kind of attentional
focusing that meditation aims to develop purportedly at the same time expands
one’s awareness of the surround, of what William James called thefringe. This
phenomenon is well-illustrated by an anecdotal account told by De Quincey of an
experience he had with Wordsworth while they were waiting for a cart on an English
country road. Wordworth had bent down and put his ear to the ground to listen for
the rumble of its wheels. As he straightened up, he noticed a star on the horizon

and commented to De Quincey:



“I have remarked...that if...the attention is energetically braced up to
an act of steady observation,...then if this intense condition of vigilance
should suddenly relax, at that moment, any beautiful...object...falling upon
the eye, is carried to the heart with a power not known under other
circumstances. Just now, my ear was placed upon the stretch, in order to
catch any sound of wheels that might come down...the Keswick Road; at the
very instant when I raised my head from the ground, at the very instant
when the organs of attention were all at once relaxing from their tension, the
bright star...fell suddenly upon my eye, and penetrated my capacity of
apprehension with a pathos and a sense of the infinite, that would not have

arrested me under other circumstances.” (Bateson, 1956).

This type of experience may be analogous to the way in which meditation narrows
attention, yet at the same time expands it so that it encompasses a kind of
panoramic view.

Though the precise way in which meditation affects attention may therefore
not be entirely straightforward or clear, most traditional authorities on meditation,
as well as the American Psychiatric Association, agree that meditation entails some

sort of conscious attempt to manipulate attention.

Methodological Problems in Cognitive Research on Meditation

It would seem that meditation should lend itself well to attentional, and more

generally, cognitive research. However, meditation has not, for the most part, been



a topic of interest in cognitive psychology. This is probably due in part to a number
of problems inherent in experimental research on meditation, including difficulties in
identifying a suitable control group, operationalizing practitioners’ level of
experience, and controlling for demand characteristics.

When investigations compare experienced meditators with non-meditating
controls, subject-selection factors often make interpretation of results difficult.
These factors range from recreational and dietary preferences to religious belief and
lifestyle changes due to meditation practice. Moreover, research has found that a
variety of personality factors, such as neuroticism, anxiety, and drug-use seem to
predispose individuals to start or maintain a meditation practice (Shafii, Lavely &
Jaffe, 1974; West, 1980). Controlling for all of these factors would be an extremely
challenging task.

A second problem besetting meditation researchers is that meditation
participants vary widely in the length and consistency of their practice, and,
unfortunately, no standard exists for denoting levels of meditative experience or
comparing meditators from two different traditions. One cannot say that forty
minutes of TM a day for two months is equivalent to a week-long vipassana retreat
or practicing Benson’s relaxation response (Benson, Beary & Carol, 1974) fifteen
minutes a day for a half year. A few studies have incorporated assessments from
meditation teachers to denote level of profiency (Brown & Engler, 1980), but most
just report how long individuals have been engaged in meditation.

A third problem is the difficulty of controlling for demand characteristics

associated with meditation practice. Meditative practitioners may expect their



practice to produce positive results or strongly desire to see positive effects of
practice, particularly if they have invested large portions of their lives or their
income to meditation (West, 1979). Moreover, some meditation traditions
constantly remind practitioners of the benefits of practice and exert strong social
pressures for participants to report benefits. All of these factors may bias

experimental resuits.

Previous Research on Meditation and Attention

In spite of the problems discussed above, a small number of cognitive
studies have investigated meditation, and specifically, the relationship between
meditation and attention. These have yielded mixed results. Initial investigations
by Van Nuys (1973) found no correlation between concentrative meditation and
performance on Witkin’s Embedded Figures Test (EFT) or the Stroop task. Similarly,
Maupin (1965) reported no correlation between meditation and the digit span
subtest of the Wechsler-Bellevue scale, assumed to reflect receptive attention.
However, Van Nuys (1973) used volunteers with no meditative experience prior to
the experimental session, and Maupin’s (1965) meditators were volunteers with very
little experience (9 sessions).

Subsequent studies employing more experienced meditators have indicated
that meditation may, in fact, lead to an improvement in performance on tests of
attentional ability and field independence, including the EFT and the Stroop task
(Dillbeck, Assimakis, Raimondi, Orme-Johnson & Rowe, 1986; Gelderloos, Lockie &

Chuttoorgoon, 1987; Linden, 1973; Pelletier, 1974; Wenk, 1997). Other studies



have produced mixed results (Goleman, Domitor & Murray, 1979; Kubose, 1976;
Alexander, 1989), but these latter studies incorporated people with much less
meditation training than the studies that have found positive results. In general, it
would appear that whether meditation is related to performance on attentional tasks

depends to a large extent on the level of meditative experience of the practitioner.

Meditation and the Neuropsychology of Attention

If meditation does enhance one’s ability to focus attention, what might be
some of the mechanisms underlying these effects? Although much research has
been conducted on attention and the neuropsychology of attention, little is known
about its relation to meditation. One difficulty may lie in the definitional ambiguity
of attention.

There are different aspects of attentional processing, such as orienting,
vigilance, selective attention, and divided attention. It is not clear what attributes of
attention may be affected by meditation practice, and, in fact, this may be part of
the reason that a number of studies have found no effect of meditation on
attention: they may have been testing aspects of attention that are not affected by
meditation.

One area that may contribute to understanding the cognitive effects of
meditation, as well as help build a neuroscientific account of meditation practice, is
the delineation of the brain areas involved in attention. Specifically, Posner and his
colleagues have suggested the existence of three attention networks (Posner &

Petersen, 1990). First, they proposed a visual orienting network, commonly



referred to as the posterior attention system (PAS) which is involved in disengaging
from a current focus of attention (parietal lobe), moving attention to a new location
(midbrain, superior colliculus), and amplifying a current object of attention
(thalamus). Second, an executive network, the anterior attention system (AAS) was
hypothesized to act as the seat of executive control that detects targets and
generates responses (anterior cingulate). Finally, the vigilance network was
proposed to maintain alertness (right frontal lobe).

The exact relationship between meditation practice and the proposed
attentional networks remains speculative, as there have been thus far very few
experimental studies that have even touched on this topic. Nonetheless, some
speculations can be made. Meditation involves selective attention to a particular
object (the breath, movement, etc.). At the same time, it requires vigilance or the
maintenance of alertness while not engaging in conceptual activity. According to
Posner, the vigilance network regulates the other two. Vigilance increases right
frontal activation and quiets the anterior cingulate, which deals with evaluating and
selecting attributes of targets. It serves to suspend mental activity so that
infrequent signals may be detected. Posner suggested that it was the functioning of
this system that leads to a feeling of being clear-headed, where one can avoid stray
thoughts (Posner & Raichle, 1994). This may correspond to the quieting of the
mind typically associated with meditation. Newburg'’s research on meditation using
SPECT (single photon emission computed tomography) lends support to this view.
During meditation, the prefrontal and frontal cortex are activated, but neurons in

the parietal lobe remain relatively quiescent (Newburg & d'Aquili, 2001).



One problem with this theory of how meditation might affect attention
though is that experimental evidence has shown that an increase in activity of the
vigilance network results in a decrease in the activity of the executive network,
associated with the anterior cingulate (Cohen et al., 1988). However, two recent
studies have shown that Stroop interference, which purportedly decreases with
meditation training (Dillbeck et al., 1986; Gelderloos et al., 1987; Linden, 1973;
Pelletier, 1974; Wenk, 1997) is directly related to activity in the anterior cingulate
(Bench et al., 1993; Pardo, Pardo, Janer & Raichle, 1990). Both investigations
revealed that incongruent color naming required activation of the anterior cingulate.
Posner & Raichle (1994) suggested that the activity of the anterior cingulate
reflected the inhibition of an automatic response to the word name so that the ink
color could be reported. This would imply that meditation practice should actually
result in poorer performance in the color- naming task when the color word and the
color of the word differed, as well as greater Stroop interference, since meditation
enhances activity in the vigilance network, and the vigilance network directly
suppresses the functioning of the anterior cingulate. However, previous studies
have found that meditation either reduces Stroop interference or has no effect
(Dillbeck et al.. 1986; Wenk; 1997; Goleman et al., 1979; Kubose, 1976; Alexander
et al., 1989; Van Nuys, 1973; Maupin, 1965). One possible explanation for these
seemingly contradictory findings is that the reduction in Stroop interference with
meditative practice reflects a lack of distractibility. That is, the individual was not
distracted by the word name in the first place, so there was no need to engage the

anterior cingulate. However, the mechanism responsible for this lack of
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distractibility remains a mystery. All in all, additional research is needed to elucidate
the possible physiological mechanisms underlying the effects of meditation on

attention.

Framework for Present Investigation

The notion that attentional control may perhaps be developed is certainly
one that appeals to many people. Apart from the many obvious benefits that
improved concentration may confer, the issue of meditation and attention, as
discussed above, may also bear on a more fundamental problem of human
existence having to do with the relationship between perception, awareness, and
sense of fulfillment or happiness. The idea that attention may perhaps be trained
through meditative practice is thus an intriguing possibility — one that forms the
subject of this investigation.

The main question that will be addressed in this study is whether meditation
increases one’s ability to focus attention. Related to this idea is the notion that
meditation may reduce distractibility. Deikman (1963), one of the first psychological
theorists to discuss meditation in experimental terms, proposed that training in
meditation led to the development of “intrapsychic barriers” against distracting
stimuli.

One factor that might theoretically influence the effect of meditation on
attention is the type of meditation practiced. As discussed above, there are two
fundamentally different types of meditation, concentrative and opening-up.

Whereas concentrative meditation aims to maintain focus on a single object,

11



opening-up meditation involves focusing attention on different thoughts, feelings,
and sensations as they arise. That is, in the latter case, shifts of attention are
allowed, but once an object of attention is selected, the meditator focuses intently
on that object. Very little research has in fact been done on opening-up meditation,
but, since the two types of meditation attempt to manipulate attention in different
ways, one might well expect them to have different effects on attentional
processing. Specifically, on tests of selective attention like the Stroop task or the
global-local letter identification task, where participants are required to focus
attention on a particular object or property of an object, one might expect superior
performance by concentrative meditators, relative to opening-up meditators. In
contrast, on a task in which participants are required to attend to many diifferent
aspects of a scene (e.g., in a change blindness experiment), one might well expect
superior performance by opening-up meditators.

The present investigation, however, hypothesized that there would, in fact,
be no difference in performance between the two types of meditators on either the
selective attention task or the scope of attention task. The prediction was that, for
both types of meditation, there would be a positive correlation between level of
meditation experience and performance for both types of attentional tasks. The
rationale for this prediction was that practice of opening-up meditation, as well as
concentrative meditation, involves training the mind to focus attention on one object
at a time, though this object changes over time in the case of opening-up
meditation. In fact, practice of most opening-up meditations, such as Buddhist

shamatha-vipasanna meditation, is generally preceded by an extensive period of
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concentrative meditation. Conversely, extensive practice of concentrative
meditation generally leads naturally into a type of opening-up meditation.

A second prediction was that meditation would correlate positively with
performance on a change detection task if the task required focusing attention on
the present moment, but, on a task where focusing attention on the immediate
present would actually hinder performance, meditation experience and performance
would be negatively correlated. Thus, it was predicted that, in a change blindness
experiment, meditation experience would be positively correlated with the ability to
detect sudden, relatively dramatic changes in a scene, but that experienced
meditators would actually perform more poorly if changes were so small and
gradual as to be virtually impossible to detect from one particular instant to the
next. Focusing of attention almost by definition implies a focusing on the present
moment, and most meditative traditions emphasize the importance of being present
here and now.

In contrast to most studies of the effects of meditation on attention, the
current work focused on the long-term, rather than the short-term, effects of
meditation. That is, task performance of regular meditators varying in degree of
meditation experience, as well as hon-meditating controls, are compared, but the
study does not explicitly gauge task performance before and after meditation.
Traditional accounts of meditation suggest that the cognitive effects of meditation
are maintained outside of the meditation session (Alexander et al., 1989; Goleman,
1976; Kabat-Zinn, 1990), and, from a practical standpoint, it seemed more sensible

to assess potential long-term effects of meditation rather than any differences which
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might only be evident in the first ten or fifteen minutes after each meditative
session. For this reason, in this study, meditators were not instructed to meditate
immediately before performing the attentional tasks, as they are generally asked to

do in studies examining more short-term effects of meditation.

The Experiments

As discussed above, previous investigations of the relationship between
meditation and attention have yielded mixed results. Early studies for the most part
found no effect of meditation on attention, but recent research using more
experienced meditators, suggest that meditators may in fact show an enhanced
ability to focus attention and ignore distractions relative to non-meditators. The
present investigation seeks to identify some of the factors that may influence how
meditation affects attention such as level of meditative experience of the
practitioner, form of meditation practiced, and type of task used to assess
attentional capacity.

More specifically, the experiments in this study tested three main
hypotheses: 1) that degree of meditation experience would be positively correlated
with the ability to focus attention and negatively correlated with distractibility; 2)
that level of meditative experience would be positively correlated with performance
on a change detection task if the task required focusing attention on the present
moment, but that, in the case of a task where focusing on the present would
actually hinder performance, meditation would have a deleterious influence; and 3)

that type of meditation practiced (concentrative or opening-up) would have no
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effect on performance in any of the experimental tasks. Predictions for each of the
four experiments are summarized in Table 1.

Level of meditative experience and type of meditation practiced was
assessed by a questionnaire that participants were asked to complete at the
beginning of the experiment (Appendix A). Level of experience was assessed by
minutes of meditation/day and by total number of years of practice. The type of
meditation practiced was categorized either as concentrative or opening-up based
on participants’ descriptions of their current practice.

Participants completed all four experiments in a single session in the order
presented above. They were free to take breaks between experiments, and a

typical experimental session lasted an hour and a half to two hours.

Participants

Participants in the meditation group were recruited from six meditation
centers in the Bay Area -- Spirit Rock in Woodacre, the Berkeley Shambhala Center,
the Ngingma Institute in Berkeley, the Transcendental Meditation Center in
Berkeley, the Jaffe Institute in Angwin, and the Siddhi Meditation Center in
Berkeley. Permission to recruit meditative participants and conduct research was
obtained from the director of each meditation center prior to recruitment of
participants. Meditative participants were then solicited from meditation classes
held at the centers. Existence of the study was announced in class, and interested
individuals were given a handout with information for contacting the researcher.

Non-meditating control participants were solicited by flyers posted at the University

15



of California at Berkeley campus and at the North Oakland Senior Center. Adults
“who have no prior meditation experience but who might be interested in
participating in a study on meditation and attention” were asked to contact the
researcher by phone or email. Participants were paid $30 for participation. All had
normal or correct-to-normal vision and were right-handed by self-report.

A total of 50 meditators (22 male and 28 female) and 10 non-meditators (5
male and 5 female) were recruited as participants. Meditators were classified as
concentrative (n = 20; those practicing transcendental meditation, Sufi meditation,
and Hindu meditation, from the Transcendental Meditation Center, the Jaffe
Institute, and the Siddhi Meditation Center, respectively) or opening-up (n = 30;
those practicing shamatha-vipassana or Tibetan Buddhist meditations from Spirit
Rock, the Shambhala Center, and the Ngingma Institute).

Age, education, gender, and meditation experience for the two types of
meditators and non-meditating controls are presented in Table 2. Participants
ranged in age from 18 to 68, with a mean age of 42.7. Their meditation experience
ranged from 6 to 150 minutes/day, and from 0.5 to 35 years overall. They were
classified as belonging to one of four educational levels depending on the highest
degree obtained: Level 1: High School diploma; Level 2: Bachelor’s degree; Level 3:
Master's degree; or Level 4: beyond Master’s degree. Overall mean educational
level was 2.4.

There were no significant differences overall between meditators and non-
meditators in age, education, or gender (p > 0.20), nor were there any significant

differences between concentrative and opening-up meditators on these dimensions
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(p > 0.16). However, concentrative meditators on average spent more minutes
meditating each day (53 minutes as opposed to 38 minutes for opening-up
meditators) and had been practicing meditation for a greater number of years (14.2
years as opposed to 7.7 years for opening-up meditators). Means for independent
variables are summarized in Table 3.

No significant correlations was found between minutes of meditation/day and
age, education, or gender for the 50 meditators. However, there was a positive
correlation between age and years of practice (r = 0.59). Years of meditative
practice was also positively correlated with education (r = 0.41). In addition,
concentrative meditators were on average slightly older (r = 0.20), spent more
minutes/day meditating (r = 0.27) and had been meditating for a greater number of
years (r = 0.30) than opening-up meditators. Correlations for subject variables are
summarized in Table 4. Possible effects of these correlations on interpretation of

results will be discussed where applicable.

Experiment 1: Stroop Task

A Stroop task was used in Experiment 1. This experiment tested the
hypothesis that degree of meditative experience would be positively correlated with
the ability to focus attention and ignore distractions, for concentrative as well as
opening-up meditators. In the critical condition, participants were presented with
names of colors (red, green, or blue) printed in red, green or blue ink. They were
instructed to identify one property of the presented stimuli, color, while ignoring

another property, the color names. A number of previous studies (Dillbeck et al.,
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1986; Gelderloos et al., 1987; Linden, 1973; Pelletier, 1974; Wenk, 1997) had found
that meditators show less Stroop interference than non-meditators. The present
investigation explored possible effects of level of meditative experience and type of
meditation practiced on Stroop interference. It was expected that meditation
experience would correlate positively with ability to focus on the color-naming task
while suppressing word reading, but that type of meditation practiced would have

no influence on interference scores.

Method

Procedure

Participants were administered a three-page paper Stroop test. A paper
Stroop test, rather than a computerized version, was used to allow for a more
accurate assessment of possible carry-over interference effects from one trial to the
next since participants would not have to wait for the computer to present a new
stimulus after completion of each trial. The first page (Word) of the test consisted
of names of colors (red, green, or blue), printed in black ink, and participants were
given 45 seconds to read the columns of words as fast as they could. The second
page (Color) consisted of XXXX's printed in red, green, or blue ink, and participants
were told to name the color in which the XXXX's were printed as quickly as possible.
The third page (Color-Word) consisted of the color names from the first page
printed in the colors of the second page, and participants were asked to name the
color in which the words were printed. There were 100 items on each page,

arrange in 5 columns with 20 words/column. The items were arranged in a quasi-

18



random fashion with the constraint that the same item did not appear consecutively.
Participants were told that if they finished reading all 100 items before time was
called, they should start again from the top. They were also told to correct any
errors they made. Their score on each page was simply the number of words/colors
read.

Results and Discussion

Stroop interference

The Stroop interference score was computed by subtracting the raw CW
score (i.e., the number of items read on the Color-Word page) from the predicted
CW score, calculated using the formula: (Word score x Color score)/(Word score +
Color score). This score is a “pure” interference measure, corrected for participants’
reading and color naming speeds. It has been suggested that CW - C (Color score)
could be used as an alternative measure of pure interference, but the use of the
predicted CW - CW score is generally preferred because studies have demonstrated
that it tends to remain more stable (Golden, 1978)

The formula for the predicted CW was devised by assuming that the easiest
way to complete the CW page is first to read the word, then name the color. Thus,
the time to complete a single item on the CW page is the time to read one word
plus the time to name one color. The time to name one word is 45 seconds divided
by W, the number of words completed on Page 1. Similarly, the time to name one

color is 45/C. Thus the time for one CW item is:

N
(8]

+

=

C
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This simplifies to: 45 (W + C)
WxC
The number of items completed in 45 seconds becomes:
45
45 (W + C

WxC

(@

This simplifies to: 1 and becomes: W x

W+ C

=
+
(@]

WxC
It is important to note that because of the way the predicted CW score is derived, a
negative Stroop interference score does not indicate that there is no interference,
but simply that the time taken to read each CW item is less than the time taken to
name each item on the Word page plus the time taken to name each item on the
Color page.

Mean Word, Color, and Color-Word scores, as well as Stroop interference
scores, for the two types of meditators and non-meditating controls are presented in
Table 5. Meditators showed superior overall performance on the Stroop task, as
indicated by significantly higher scores than non-meditators on the Word page (p <
0.001, one-tailed), the Color page (p < 0.001), and the Color-Word page (p <
0.0001). Moreover, they demonstrated significantly less Stroop interference than
controls (p < 0.03). No difference was found between concentrative and opening-

up meditators in number of items named on any of the three pages, nor was there
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any difference in Stroop interference between the two types of meditators (p’s >
0.50).

Analyses showed that meditation experience, as measured by minutes of
meditation/day (r = -0.23, p < 0.05, one-tailed) was negatively correlated with
Stroop interference (Figure 1). This was primarily attributable to a marginally-
significant positive correlation between minutes of meditation/day and number of
items named on the Color-Word page (r = 0.21, p < 0.07; see Figure 2.) Overall,
these results suggest that the more time a person spends meditating each day, the
less susceptible he is to Stroop interference.

No correlation was found between meditation experience as measured by
total number of years of meditative practice and Stroop interference (r = -0.06).

Correlational data for the Stroop experiment is summarized in Table 6.

Error rate. Error rate was calculated as a percentage, the number of errors
divided by the total number of trials. Participants’ overall error rate was very low,
averaging 0.71%. As might be expected, mean error rates were higher for the
Color-Word page than for the Word or Color page, though this difference reached
significance only in the case of the Word page (p < 0.02). There was thus no

indication of a speed-accuracy tradeoff.

Experiment 2: Global-Local Letter Identification Task

Experiment 2 was a global-local letter identification task in which compound
stimuli consisting of large letters composed of smaller letters (e.g., a large H made

up of small Ss) appeared on a computer screen, and participants were required to
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identify either the large letter (global level) or the small letter (local level) in
successive trials (Figure 3). Previous studies (Navon, 1977; Lamb & Robertson,
1989; Paquet & Merikle, 1988) have found that, in this type of task, participants
typically respond faster on congruent trials (in which the global and local letter
match) than on incongruent trials (in which the global and local letters differ) or
neutral trials (in which a small letter is presented alone or a large letter composed
of small *O™'s appears). That is, global distractors interfere with the response to
local targets (global interference) and local targets interfere with the response to
global targets (local interference). Moreover, Navon (1977) found that global letters
tend to be identified more rapidly than local letters and that irrelevant global letters
are more difficult to ignore than irrelevant local letters. This global precedence
occurred only when the targets appeared within hierarchically organized patterns
like those in Figure 3. Performance did not differ for large and small target letters
of the same size presented in isolation. This suggested that the difference in
reaction times observed by Navon did not reflect some lower level sensory effect,
such as a difference in discriminability between smaller and larger targets, but
rather related to attentional processes.

The global-local letter identification task seemed particularly well-suited for
testing the hypothesis that level of meditative experience would be positively
correlated with the ability to focus attention and ignore distractions since it requires
participants to attend to one aspect of the stimuli while ignoring a second aspect. It

was predicted that meditation experience would be negatively correlated with both
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global and local interference, but again that type of meditation practiced would have

no effect.

Method
Apparatus and stimuli

The stimuli were generated on a 15-in. color monitor controlled by an IBM-
PC computer. The stimuli were presented in white on a dark background.

A set of hierarchically formed stimuli was used in this experiment. Figure 3
shows an example of such a stimulus with the letter “"H” at the global level and the
letter "S” at the local level. Large letters were constructed from the appropriate
placement of small letters in a four by five matrix. Small letters subtended
approximately 0.64° visual angle vertically and 0.42° horizontally. Large letters
subtended about 3.6° visual angle vertically and 2.3° horizontally.

The letters “*H” and "S” served as targets. On congruent trials, the same
letter appeared at the local and global levels (i.e., both local and global letters were
“H", or both were *S). On incongruent trials, the local and global letters were
different (i.e., global "H"” and local "S”, or global "S” and local *H”). On neutral
trials, the stimulus was either (a) one small letter presented alone (in local
condition); or (b) a large letter composed of small “O”s (in global condition).

Each trial was preceded by the appearance of a fixation point, a “+”,
presented in the center of the monitor. It subtended approximately 0.21° visual

angle.
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Procedure

Participants sat in a chair in front of a computer monitor. The viewing
distance was approximately 54 cm. A 500 ms tone signalled the beginning of each
trial. The tone was followed, after 100 ms, by a central fixation point, presented for
500 ms. Participants were instructed to look directly at the fixation point and not to
move their eyes. The fixation point was followed by the stimulus, presented for 100
ms. The stimulus appeared randomly and equally often in the left or right portion of
the screen. Lateralized stimuli were presented because prior studies have found
that this maximizes interference effects (Lamb & Robertson, 1989; 1990). Stimuli
appeared 2.7° of visual angle out from the fixation point, measured to the inner
edge of the stimulus pattern. Participants had 3000 ms in which to respond. A
1000 ms intertrial interval followed either a response or the 3000 ms interval,
whichever came first.

Stimuli were presented in two blocks of 100 trials. Each block consisted of
33 congruent trials, 33 incongruent trials, and 34 neutral trials, and was preceded
by 9 practice trials that were not included in the analyses. In one block, the local
condition, the small letters served as the targets and, in the other, the global
condition, the large letter served as the target. Participants pressed the left mouse
button with their left index finger for an “H” target, and the right mouse button with
their right index finger for an “S” target. The order of presentation of the two

blocks was counterbalanced between subjects.
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Results and Discussion

Reaction time (RT) formed the main unit of analysis. Mean RTs for each of
the three types of trials in the global and local conditions are presented in Table 7
for each of the two types of meditators and for non-meditating controls. In the
global condition, meditators were faster in responding on all three trial types than
non-meditators (p < 0.04 for congruent trials; p < 0.07 for incongruent trials; p <
0.08 for neutral trials); in the local condition, meditators were faster in responding
on the both the congruent and neutral trials than controls, but significantly so only
in the latter case (p < 0.05). Interference was assessed using a congruency effect
score, calculated as RTs on incongruent trials minus RTs on congruent trials. There
was no significant difference between meditators and non-meditators on this
measure of interference (p > 0.30). Nor was there was any significant difference
between concentrative and opening-up meditators on interference scores or on
response time on any of the trial types (all p's > 0.25).

As expected, participants were significantly faster on congruent than on
incongruent trials (p < 0.0001, one-tailed, in both global condition and local
conditions) and significantly faster on neutral than on incongruent trials (p < 0.0001
in both local condition and global conditions). Moreover, as in prior global-local
letter identification studies (Navon, 1977), RTs were overall significantly faster in the
global than in the local condition (p < 0.0001 for neutral trials, congruent trials, and
incongruent trials). In addition, interference, as assessed by the congruency effect

score, was greater in the local than in the global condition (p < 0.04).
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No correlation was found between the congruency effect score and
meditation experience, as measured by minutes of meditation/day or years of
practice, in either the global or the local condition (all p’s > 0.11). Interestingly
enough though, meditation experience, as measured by minutes of meditation/day,
was associated with faster response time across all trial types in both global and
local conditions (Table 8). This effect of meditation experience on RTs reached
significance for congruent trials (r = 0.25, p < 0.03, one-tailed) and neutral trials (r
= 0.23, p < 0.05) in the global condition, and was marginally significant for neutral
trials (r = 0.21, p < 0.07) in the local condition (Figure 4). Correlational data for the
global-local letter identification task are summarized in Table 8.

Not only did meditators respond faster than non-meditators across all trial
types on this attentional task, but among the meditators themselves, meditation
experience was associated with faster response times. These findings provide
support for the hypothesis that meditation experience enhances one’s ability to
focus attention. However, the data does not provide specific evidence that
meditation experience results in decreased distractibility. If anything, it might seem
at first glance that meditation training actually increases susceptibility to
interference or distractibility on this type of task since more experienced meditators,
as measured by minutes of meditation/day, showed greater mean congruency effect
scores than less experienced meditators in the global condition. However, this
difference did not reach significance. It seems to be primarily attributable to the
fact that experienced meditators demonstrated significantly faster RTs on congruent

trials.
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Error rate. Error rate was calculated as a percentage, the number of errors
divided by the total number of trials. Participants’ error rates were, in general, very
low, averaging 0.11% in the global condition and 0.15% in the local condition.

Error rates on incongruent trials were higher than on congruent trials (p < 0.01,
two-tailed, for the global condition; p < 0.001 for the local condition) or on neutral
trials (p < 0.06 for the global condition; p < 0.006 for the local condition), indicating

that there was no speed-accuracy tradeoff.

Experiment 3: Change Blindness

Experiment tested the hypothesis that meditation experience would be
positively correlated with performance on a task that required focusing attention on
the present moment, but that in the case of a task where focusing on the present
would actually hinder performance, meditation would have a detrimental effect.
This experiment was a change blindness experiment in which pairs of pictures that
differed in only one particular aspect (e.g., presence/absence of an object; location
of an object; color change) were presented in alternating sequence, and participants
were asked to identify the change. Changes occurred either instantaneously,
following the “flicker” paradigm pioneered by Rensink (Rensink, O'Regan & Clark,
1997) or gradually, following Simons’ gradual change paradigm (Simons, Franconeri
& Reimer, 2000). It was predicted that participants with more meditation
experience would more readily detect sudden, relatively dramatic changes in a
scene than those with less experience, but that this effect would be reversed if the

change took place very slowly and gradually since, in the latter case, each
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incremental change was so small that it would be virtually impossible to perceive it

in any given moment, or instant, of time.

Method
Procedure
All participants completed two blocks of trials: instantaneous change (flicker)
and gradual change (gradual). The order of presentation of the two blocks of trials

was counterbalanced across subjects.

Flicker condiition.

8 pairs of color images of natural scenes were created using images available
on the Internet. A modified version of each image was created with Adobe
PhotoShop. These changes did not introduce any anomalies into the images; both
the original and modified images were plausible, such that observers could not
readily determine if an image was modified. The images making up each pair
differed only by a single modified element. The modification was one of three
types: presence/absence of an object, location of an object, or change in the color
of an object.

Each trial in the experiment consisted of an alternating sequence of an
original image and the altered image presented for a maximum of 90 sec. Between
image presentations, a gray mask was displayed to prevent detection of change as a
motion transient. Each image was displayed for 1600 ms and was followed by an 80

ms mask.
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Each trial began with the experimenter saying, "Ready ... go,” and starting a
hand-held stopwatch. The participant clicked the start button and searched for the
difference between the two pictures. Once the difference was found, they pointed
it out and gave a brief verbal description of the change. Once the participant
indicated the difference, the stopwatch was stopped. On the few trials that
participants were incorrect (< 1% of all trials), they were told that this was not the
difference and continued the timing until either they detected the correct difference
or 90 sec had elapsed. If, after 90 sec, the participant had not found the difference,
the trail was terminated, and the difference was indicated. A time of 90 sec was
assigned for that trial. Upon completion of the trial, the time was recorded and the

next trial begun. This continued until all 8 image pairs had been searched.

Gradual condition.

In the gradual condition, changes were presented as QuickTime movies
created by dissolving one image of a pair into the other. The images morphed back
and forth, with a single conversion of one picture to another taking 10 sec. Asin
the flicker condition, 8 pairs of images of natural scenes were used, and changes
consisted of addition/deletion of an object, change in location of an object, or
change in color of an object. The change occurred at a rate of 30 frames per
second, meaning that the discreet steps in the change were sufficiently small (300
frames over 10 seconds) that the change appeared to be smooth and continuous.

Although these changes were sufficiently gradual that they did not produce a strong
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transient, when observers attended to the region of the change, they could detect a
change signal.
The procedure used for the gradual condition was identical to that for the

flicker condition.

Results and Discussion

The main dependent variable in this experiment was search time, the time it
took participants to find the change between the two relevant images. Mean search
time was computed for each participant in each of the two conditions. Overall
search times for the flicker trials turned out to be somewhat longer than for the
gradual trials (means of 38.6 sec and 31.8 sec, respectively). Participants failed to
detect the change in 18% of the flicker trials and 13% of the gradual trials.

Mean search times for each of the two trial types is presented in Table 9 for
each of the two types of meditators and for non-meditating controls. There was no
significant difference in search time for meditators and non-meditators or for
concentrative and opening-up meditators (p's > 0.25).

However, among meditators themselves, meditation experience, as
measured by minutes of meditation/day, was associated with shorter search times
on the flicker trials (r = -0.19, p < 0.10, one-tailed) and longer search times on the
gradual trials (r = 0.25, p < 0.03; see Figure 5). No significant correlation was
found between search time for the flicker or gradual trials and years of practice (r <

0.15). See Table 10 for a summary of the data.

30



To adjust for large between-subject variations, an F - G score was also
calculated for each individual by subtracting the search time for the gradual trials
from the search time for the flicker trials. A small F - G score indicates that one is
relatively faster in detecting change on flicker trials than on gradual trials. This F -
G score was found to be negatively correlated with meditation experience (r = -
0.40, p < 0.002, one-tailed), as measured by minutes of meditation/day (Figure 6).
That is, participants who spent more time meditating each day were relatively faster
in detecting change on the flicker trials and slower in detecting change on the
gradual trials. No correlation was found between the F - G score and meditation
experience, as measured by years of practice (r = -0.06).

Gender analyses. Female concentrative meditators were relatively slower at

detecting change on flicker trials and faster at detecting change on gradual trials
than males (r = 0.60, p < 0.003). There were no other significant effects of gender

on search time.

Experiment 4: Attentional Blink

Experiment 4 was an attentional blink experiment using rapid serial visual
presentation (RSVP). Previous studies (Broadbent & Broadbent, 1987; Raymond,
Shapiro & Arnell, 1992; Chun & Potter, 1995) had found that, when two targets are
presented among distractors in a rapid stream, correct identification of the first
target produces a deficit for detecting a subsequent target appearing in a 200-500
ms interval after the onset of the first target. It was predicted that, since

meditators are trained to focus on the present moment and to constantly bring their
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attention back to the present when their mind wanders, those with more meditation

experience would show a more rapid recovery from this type of “attentional blink.”

Method
Procedure

Each experimental session consisted of 126 RSVP trials. Each trial consisted
of a series of 20 successively presented items (19 upper case letters and 1 digit).
(See Figure 7.) The computer randomly chose the digits to be presented from a set
of 8 possible digits (0 and 1 were omitted); the letters were chosen from a set of 24
possible letters (I and O were omitted), with the added constraints that one letter
had to be an “X" or "T” and no letter could be presented twice within a trial. The
single digit was designated as Target 1 (T1) and the “X” or “T" as Target 2 (T2).
The position of T1 in the visual stream was randomly permuted so that it appeared
an equal number of times in Serial Positions 6-12. Twelve lags between T1 and T2,
from Lag -6 (T2 presented 6 items before T1) to Lag 6 (T2 presented 6 items after
T1), were crossed with the seven serial positions of T1, and the design was
replicated 1.5 times for a total of 126 trials. One practice block of 15 trials was
followed by three experimental blocks of 42 trials each.

The experiment was self-paced. Participants began each trial by pressing the
space bar on the computer keyboard. A stream of stimuli appeared successively
without interstimulus blanks at the same location for 126 ms each (presentation rate
= 7.9 items per second). Participants were instructed to depress as quickly as

possible the left key on a response board with their right index finger if an “X"”

32



appeared on the screen and to depress the right key with the middle finger of their
right hand if a “T” appeared. At the end of each trial, they were asked to report the
digit that appeared by entering it on the computer. Feedback was given after each

trial.

Apparatus

The letter and digit stimuli were generated by an IBM-PC computer on a 13-
in screen. The stimuli measured about 2.5 cm in width and 4.5 cm in height. The
display was viewed from a distance of about 54 cm; thus, each stimulus subtended

about 1.8 x 2.9 degrees of visual angle.

Results and Discussion

The data was analyzed by calculating the conditional percentage of T2 at
each lag; that is, the percentage of trials on which a correct response was made to
T2 given that T1 was correctly identified (T2|T1). This conditional percentage was
computed for each participant at each lag and was averaged across participants.
Because of the amount of noise present in the data, a pairwise average of
percentage scores was then performed. These average conditional percentage
scores were plotted to assess the attentional blink (AB) deficit (Figure 8).

Correct identification of T1 produced a lag-dependent deficit for reporting T2.
This AB deficit is in line with what has been previously reported by Raymond et al.
(1992) and Chun & Potter (1995). However, though the AB deficit for non-

meditators resembled that found in previous studies with non-meditative

33



participants, the slope of the deficit for meditators differed markedly from both. As
in other prior studies, T2|T1 was lowest at Lags 2 and 3, then improved with
increasing lag. However, the extent of the recovery, indicated by the positive slope
portion of the U-shaped curve, was substantially weaker for the meditative group
than that found in previous studies.

To assess the AB deficit as well as recovery from AB, two scores were
computed. First, the AB deficit was measured by taking the highest conditional
percentage score which preceded the appearance of T1 and subtracting the lowest
conditional percentage score which succeeded the appearance of T1 (Peak1 -
Trough). Secondly, recovery from AB was assessed by subtracting the lowest
conditional percentage score that succeeded T1 (Trough) from the highest
conditional percentage score which succeeded, or, in some cases, coincided with,
that trough (Peak2 - Trough). Results are summarized in Table 11. Meditators
showed slightly slower recovery from AB (Peak2 - Trough) than non-meditators, but
this difference did not reach significance (p < 0.08, two-tailed). There was no
significant difference between concentrative and opening-up meditators in recovery
from the blink (p > 0.70).

Correlational analyses (Figure 12) revealed no effect of degree of meditation
experience on the AB deficit as assessed by Peakl - Trough (r < 0.12). Nor was
meditation experience, as measured by minutes of meditation/day or years of

practice, significantly correlated with recovery from AB (r < 0.17).
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Gender analysis. Among concentrative meditators, females showed more

rapid recovery from attentional blink than males (r = 0.44, p < 0.04). No other

effects of gender on AB deficit was found.

General Discussion

Based on prior research and predictions of cognitive change from traditional
forms of meditative practice, this investigation hypothesized that meditation practice
would lead to increased ability to focus attention and ignore distractions.
Experiments 1 and 2 provided support for this hypothesis. In the Stroop task,
meditation experience, as measured by minutes of meditation/day, was negatively
correlated with Stroop interference. Moreover, meditators demonstrated
significantly less Stroop interference than non-meditators, as well as superior overall
performance across all trial types. However, whether this reflects greater general
ability to focus attention or some other factor such as enhanced visual-motor
coordination cannot be determined.

Meditation experience was similarly associated with superior overall
performance on the global-local letter identification task. Though no correlation was
specifically found between meditation and direct measures of interference (i.e.,
congruency effect scores) in this experiment, meditation experience, as measured
by minutes of meditation/day, was associated with a facilitation in overall task
performance. Participants who spent more time meditating each day responded
faster on average across all trial types. Furthermore, as a group, meditators

responded faster than non-meditators across all trial types. However, as in the case
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of the Stroop experiment, it is unclear whether this may simply due to enhanced
visual-motor abilities in more experienced meditators or whether it actually reflects
greater ability to focus attention.

The third experiment, the change blindness experiment, tested the additional
hypothesis that meditation specifically enhances one’s ability to focus attention on
the present moment. Unfortunately, it is rather difficult to draw any firm
conclusions from this experiment, but the data does seem to provide some evidence
in support of the hypothesis. Meditators and non-meditators did not differ
significantly in search times for flicker or gradual trials. However, a negative
correlation was found between meditation experience, as measured by minutes of
meditation/day, and search time on flicker trials, and a positive correlation was
found between minutes of meditation/day and search time on gradual trials. These
findings lend some support to the hypothesis that mediation experience may
enhance one’s ability to detect changes that occur instantaneously and reduce one’s
ability to detect changes that occur slowly and gradually. However, further research
is needed before any definite conclusions may be drawn.

For the most part, no effect of meditation on attention was found in the
fourth experiment, the attentional blink task. Contrary to what was predicted,
meditators showed slightly slower recovery from the effects of the attentional blink
than non-meditators, but this difference did not reach significance.

Perhaps the most surprising finding of the present study was that it is
primarily the amount of time participants spent meditating each day, rather than

total number of years of meditative practice that affected performance on
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attentional tasks. In the three studies (Experiment 1-3) with positive resuilts, it was
minutes of meditation/day, rather than years of practice, that correlated significantly
with performance scores. It is interesting to note that no correlation between years
of practice and performance scores was found though minutes of meditation/day
and years of practice were positively correlated (r = 0.28).

No correlation was found between type of meditation and performance
scores in any of the four experiments despite the fact that the concentrative
meditators were on average slightly older and more experienced than the opening-
up meditators. As discussed earlier, this is probably due to the fact that the two
types of meditation, concentrative and opening-up, are fundamentally not all that
different. Opening-up meditation, as well as concentrative meditation, trains the
mind to focus attention on one object at a time, though this object changes over
time in the case of opening-up meditation. Moreover, practice of most opening-up
meditations, such as Buddhist shamatha-vipasanna meditation, is generally
preceded by an extensive period of concentrative meditation. Conversely, extensive
practice of concentrative meditation generally leads naturally into a type of opening-

up meditation.

Overall, Experiments 1 and 2 provided support for the main hypothesis that
meditation experience would be associated with greater ability to focus attention
and ignore distractions. However, the results of Experiment 3 were more
ambiguous, and Experiment 4 provided no support for the main hypothesis at all.

One problem with Experiment 3 that might in part account for the ambiguous
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results was the small number of stimulus items used. In the interest of keeping the
running time for the overall study down to two hours, the stimulus set was limited
to sixteen picture pairs, but a much greater number of stimulus items are presented
in most change blindness experiments (Rensink, O'Regan & Clark, 1997; Simons,
Franconeri & Reimer, 2000). Perhaps a future study using a larger set of picture
pairs might find differences between meditators and non-meditators as a whole in
search times for flicker and gradual trials. In addition, future research might also
extend this type of investigation to different sensory modalities. For instance,
perhaps an auditory analog of the change blindness experiment might be designed
in which participants are asked to detect subtle changes in length or pitch of tones.
Or perhaps one might examine whether seasoned meditators are more adept than
novice meditators at detecting change in musical compositions when the change
occurs instantaneously/gradually.

The results of the last experiment differed from those of the previous three
in that no effect of meditation on attention was found. One possible explanation is
that the stimuli were presented at a substantially faster rate in the fourth
experiment: 126 ms/stimulus item, as opposed to 595 ms/item (on average) in the
Stroop task, 500 ms/item in the global-local letter identification task, and 1600
ms/item on the flicker trials in the change blindness experiment. It is interesting to
note that, in the change blindness experiment, the gradual change trials also
entailed presentation of new stimulus items at a very rapid rate (33 ms/item), and
that meditation experience, if anything, proved detrimental to performance on the

gradual trials. Perhaps attending to a series of stimuli all appearing within an
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extremely brief instant of time is tantamount to attending to many different stimuli
at once, something meditators are in fact discouraged from doing. One way of
examining the validity of this idea might be to perform a meta-analysis of cognitive
studies on meditation and attention, focusing on presentation time of stimuli in the
various experiments.

As discussed in the introduction, there are number of problems that beset
experimental studies on meditation, and, though an attempt has been made to
address and minimize most of these problems in this study, some undeniably
remain. One difficulty in meditation studies is that of finding a suitable control
group. An attempt was made to minimize this problem in the present case by
comparing meditators differing in levels of meditative experience, rather than simply
comparing meditators with non-meditators. However, it is quite plausible that more
experienced meditators may conform more closely with the kind of lifestyle that
their particular tradition promotes, and, of course, the ten non-meditating control
participants used for the between-group comparisons did not belong to any
meditative tradition at all.

Perhaps future research might look more specifically at the extent to which
lifestyle and belief systems contribute to differences between meditators and non-
meditators (or less experienced meditators) by assessing personality variables and
exploring their relationship to performance on attentional tasks. Examination of
personality variables in the present study was limited to the question “How do you
think meditation has affected you/your life?” which appeared as part of the

questionnaire administered to all meditative participants. Participants in general
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responded that meditation had “helped them to reduce anxiety and had improved
their concentration and physical health,” but said little beyond that. A personality
scale like the Tellegen Absorption Scale (TAS; Tellegen & Atkinson, 1974) could be
employed in a future study to assess the relationship between performance on
attentional tasks and personality variables. The TAS is a questionnaire assessing an
individual’s openness to new emotional and cognitive experiences, as well as the
ability to fully engage attention in an experience (Roche & McConkey, 1990).
Davidson, Goleman, and Schwartz (1976), in a cross-sectional study of meditators
from various traditions, found a reliable linear increase in TAS scores from controls
to long-term meditators.

Another confounding factor that makes meditation research difficult is that of
demand characteristics. The vast majority of participants in the present
investigation practiced meditation in the context of some tradition or community,
but traditions vary quite widely in the amount of pressure they place on members to
demonstrate their superior abilities, attentional or otherwise. Moreover, more
experienced meditators might be more motivated to perform well on experimental
tasks since individuals who have invested large portions of their lives (and, in some
cases, their livelihood!) in meditation might well be more highly motivated to
report/demonstrate benefits from their meditative practice. Observations made by
experimenters in the present study would, in fact, tend to support such a view. It
was noted that participants from one meditative tradition in particular would
routinely vent their frustration in various ways when they felt they were performing

poorly on a task.
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These problems notwithstanding, the present study seems to provide support
for an association between meditation and the ability to focus attention. Of course,
this does not necessarily mean that meditation can be used to train individuals to
improve their capacity for focusing attention. As we all learned in Psychology 1,
correlation does not imply causation. Perhaps particular individuals were drawn to
meditation in the first place because of an inherently superior ability to focus
attention. This may seem all the more plausible since, as noted above, research has
demonstrated that certain personality factors seem to predispose individuals to start
and/or maintain meditation practice (Shafii, Lavely & Jaffe, 1974; West, 1980).
However, it seems unlikely that the type of personality factors found to be
associated with meditators (e.g., neuroticism, anxiety, and drug use) would tend to
enhance the ability to focus attention. Moreover, the meditation traditions
themselves are pretty much unanimous in affirming that the mind can be trained
and the capacity for focusing attention developed through meditation.

Very little research has been conducted in secular settings investigating the
possibility of training individuals to focus attention. One study that has addressed
this question is Robertson, Tegner, Tham, Lo & Nimmo-Smith’s study (1995) on
attentional processing in unilateral neglect patients. The researchers trained
vigilance performance in eight unilateral neglect patients. Each patient received five
hours of training in regulating his own sustained attention. This training consisted
of engaging in the performance of various sorting tasks during which the patient
was reminded, in a series of stages, to attend to the task. Six measures were

repeatedly administered over baseline and training periods. The measures
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consisted of two sustained attention tasks (tone counting and vertical letter
cancellation), two measures of unilateral neglect (letter cancellation and a baking
tray task), and two control measures (line orientation and backward digit span).
Patients showed improvement on the sustained attention and unilateral neglect
tasks, but not on the control measures. This study thus provides support for the
idea that attention can be trained. However, futher investigation is needed to
determine whether attentional training may be successfully applied to populations
other that unilateral neglect patients. If conscious manipulation of attention is
indeed a key to happiness, as the “poets, mystics, and madmen” claim, such

research might be well worth pursuing.
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Appendix A

Meditation Questionnaire

. How long have you been meditating regularly?

. How much time on average do you spend meditating each day?

. What kind of meditation do you practice now?

. What other kind(s) of meditation have you practiced in the past?

. How do you think meditation has affected you/your life?

. Is there any other information that you think we should know about?
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Subject| Type of Medit. | Min of Medit/Dy | Yrs of Medit. Age Education*| Gender
1 Non-meditator 0 0 21 1 Male
2 Non-meditator 0 0 25 2 Male
3 Non-meditator 0 0 25 2 Male
4 Non-meditator 0 0 36 3 Female
5 Non-meditator 0 0 50 2 Female
6 Non-meditator 0 0 56 2 Female
7 Non-meditator 0 0 62 3 Female
8 Non-meditator 0 0 63 3 Female
9 Non-meditator 0 0 64 3 Male
10 | Non-meditator 0 0 68 2 Male
11 Concentrative 15 10 45 2 Female
12 | Concentrative 20 29 53 4 Male
13 | Concentrative 22.5 1 20 1 Female
14 | Concentrative 25 15 33 1 Female
15 | Concentrative 30 1.5 21 1 Male
16 | Concentrative 30 15 43 2 Male
17 | Concentrative 30 18 46 2 Male
18 | Concentrative 30 33 61 3 Male
19 | Concentrative 37.5 1.5 18 2 Female

20 | Concentrative 40 2 27 2 Female
21 Concentrative 40 34 55 3 Female
22 | Concentrative 45 3 58 3 Female
23 | Concentrative 60 0.5 40 3 Female
24 | Concentrative 60 14 47 2 Female
25 | Concentrative 60 20 64 3 Female
26 | Concentrative 90 3 47 2 Female
27 | Concentrative 90 10 55 3 Male

28 | Concentrative 90 34 53 3 Male

29 | Concentrative 90 35 57 3 Female
30 | Concentrative 150 5 53 2 Male

31 Opening-up 6 4 49 2 Female
32 Opening-up 6.5 10 48 2 Female
33 Opening-up 9 1.5 30 2 Female
34 Opening-up 10 13 35 2 Male

35 Opening-up 13 2.5 27 2 Female
36 Opening-up 20 3 50 3 Female
37 Opening-up 20 5 46 2 Female
38 Opening-up 20 10 60 3 Female
39 Opening-up 22.5 29 58 4 Female
40 Opening-up 25 2 53 3 Female
41 Opening-up 30 8 37 4 Male

42 Opening-up 40 0.5 35 3 Male

43 Opening-up 40 1 37 3 Male

44 Opening-up 40 4 35 3 Female
45 Opening-up 40 5 38 3 Female
46 Opening-up 40 12 32 2 Male

47 Opening-up 45 2 49 2 Female
48 Opening-up 45 2 52 2 Female
49 Opening-up 45 2.5 23 2 Female
50 Opening-up 45 4 30 2 Male
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