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ABSTRACT 

 

Since its inception in the 1960s, the scientific research of Buddhist-based meditation 

practices have grown exponentially with hundreds of new studies every year in the past 

decade. Some researchers are using Buddhist teachings, such as not-self, as an 

explanation for the causal mechanism of meditation’s effectiveness, for conditions such 

as stress, anxiety, and depression. However, there has been little response from Buddhist 

studies scholars to these proposed mechanisms in the growing discourse surrounding the 

engagement of ‘Buddhism’ and ‘Science.’ I argue that the mechanistic causal 

explanations of meditation offered by researchers provide an incomplete understanding of 

meditative practices. I focus on two articles, by David Vago and his co-authors, that have 

been cited over nine hundred and three hundred times. I make explicit internal criticisms 

of their work from their peers in neuroscience, and offer external criticisms of their 

understanding of the cognitive aspects of meditation by using an extended, enactive, 

embodied, embedded, and affective (4EA) model of cognition. I also use Chinese Huayan 

Buddhist mereology and causation to provide a corrective for a more holistic 

understanding. The constructive aspect of my project combines 4EA cognition with 

Huayan mereology and causation in order to propose new directions of research on how 

meditative practices may lead to a changing sense of self that does not privilege 

neurobiological mechanisms. Instead, I argue a fruitful understanding of change in ethical 

behavior is a changing sense of self using support from a consummate meditator in the 

Japanese Zen Buddhist context: Dōgen and his text Shoakumakusa. 
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Contemporary research looking for mechanistic causation focuses on the physical body, 

specifically the brain, without considering how the mind is involved in meditative 

practices. The group of researchers I focus on reduce the senses of self to localized parts 

of the brain. In contrast, according to Mahayana Buddhist terminology, Huayan offers a 

nondualistic understanding of the self that does not privilege the brain. Rather, Huayan 

characterizes the self as a mind-body complex and meditation is understood to involve 

the whole of the person. My critique notes how the methodology used in these studies 

focuses too much on the localized, explicit, and foreground, but not enough on the whole, 

implicit, and background processes in meditative practices. Bringing in Huayan also 

offers a constructive aspect to this engagement of Buddhist studies and neuroscience as 

there are implications of its mereology for a more complete understanding of not just 

meditation, but also of neuroplasticity. To be clear, the corrective is only meant for the 

direction of research that focuses on neural-mechanistic explanations of meditation. 

Surely, there is value in scientific research on meditative practices. However, that 

emphasis on neural mechanisms gives a misleading impression of being able to fully 

explain meditative practices. I argue that a more fruitful direction of engagement between 

Buddhist traditions and scientific research is the small but growing amount of 

experiments conducted on how meditative practices lead to ethical change. This direction 

provides a more complete characterization of how meditative practices changes the 

senses of self. 
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CHAPTER 1 

INTRODUCTION: DIALOGUE BETWEEN ‘BUDDHISM’ AND ‘SCIENCE’ 

 

Introductory Remarks to Situate My Project 

In David Vago and David Silbersweig’s article titled “Self-Awareness, Self-Regulation, 

and Self-Transcendence (S-ART): A Framework for Understanding the Neurobiological 

Mechanisms of Mindfulness,” they argue that one of the main mechanisms underlying 

the effectiveness of mindfulness meditation is that it changes the “sense of self.”1 A few 

qualifications will help clarify that argument. These two researchers—trained in 

neurology, cognitive science, and psychiatry—understand mindfulness meditation as 

“rooted in Buddhist science” and as “an adaption of specific Buddhist techniques.”2 The 

clinical effectiveness they are researching is for conditions such as anxiety and 

depression. The phrase “sense of self” I focus on is an abbreviation for their description 

of self-processing, which includes self-awareness, self-regulation, and self-

transcendence.3 Mindfulness meditation changes “a distorted or biased sense of self”4 to 

an undistorted or less distorted and unbiased or less biased sense of self. The various self-

processing activities are localized to different parts and networks of the brain, such as the 

ventral medial prefrontal cortex. 

                                                 
1 David R. Vago and David A. Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-
ART): A Framework for Understanding the Neurobiological Mechanisms of Mindfulness,” Frontiers in 
Human Neuroscience 6 (2012), 5. 
 
2 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 1. 
 
3 Vago and Silbersweig’s definition and use of the terms self-processing, self-awareness, self-regulation, 
and self-transcendence  will be examined closely in the following chapter. 
 
4 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 5. 
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Before examining that argument in more detail, I wish to situate this 2012 publication in 

a larger context of discourse in order to explain how my project fits into this conversation. 

The above scientific study of Buddhist-based meditation is published in the neuroscience 

journal Frontiers in Human Neuroscience. As a scholar of Buddhist traditions in a 

Religion Department, I am interested in this (and other similar studies) because the 

authors: 1) write about Buddhist text—the Satipatthāna Sutta; 2) cite a 5th century 

Buddhist commentator—Buddhaghosa, and Buddhist scholars—such as Bhikkhu 

Anayalo, Bhikkhu Bhodhi, Wapola Rahula, Thupten Jinpa, Georges Dreyfus, and John 

Dunne; and 3) mention Buddhist terminology—such as bhävana, sati, dukkha, āpāti, 

sampajaña, vineyya loke abhijjhā-domanassam, and upekkhā.5 Vago and Silbersweig are 

contributors to a growing discourse best characterized by the modern engagement 

between Buddhist traditions and science. 

 

My project also contributes to this conversation, but from the perspective of a scholar of 

Buddhist traditions. I respond to the proposed mechanisms of Vago and Silbersweig and 

other similar stances. I argue that the mechanistic causal explanations of meditation 

offered by researchers provide an incomplete understanding of meditative practices. In 

this discourse, the Pali, Zen, and Tibetan Buddhist traditions have been given some 

                                                 
5 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 2. 
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attention. I bring in a Chinese Buddhist tradition other than Chan, 6 namely Huayan, 

because Huayan mereology and causation can provide a corrective for a more holistic 

understanding of meditation. What I will propose in this dissertation is an alternative way 

of understanding how meditative practices potentially change the sense of self that does 

not privilege neurobiological mechanisms. Rather, I suggest that recent research already 

conducted on how meditative practices can affect change in ethical behavior may be 

better understood by a changing sense of self.  

 

Mechanistic causation focuses on the physical body, specifically the brain, without 

considering how the mind is involved in meditative practices. The group of researchers I 

focus on reduce the senses of self to localized parts of the brain. In contrast, according to 

Mahayana Buddhist terminology, Huayan offers a nondualistic understanding of the self 

that does not privilege the brain. Rather, Huayan characterizes the self as a mind-body 

complex and meditative practices are understood to involve the whole of the person. My 

critique notes how the methodology used in these studies focus too much on the localized, 

explicit, and foreground, but not enough on the whole, implicit, and background 

processes in meditation. I will give attention to perspectival shift, i.e., how the explicit 

can change into the implicit and how the foreground can change into a background. 

 

Bringing in Huayan mereology also offers a constructive aspect to this engagement of 

Buddhist studies and neuroscience as there are implications of its mereology for a more 
                                                 
6 Chan is the Chinese tradition of Buddhism that is pronounced Zen in Japanese when it was brought over 
from China to Japan in as a separate school of Buddhism in the 12th century. The Chinese and Japanese 
written character is the same 禪, with the Chinese pronunciation as chán and Japanese as zen. 
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complete understanding of not just meditative practices, but also of neuroplasticity. 

Finally, my project argues that a more fruitful direction for the engagement of Buddhist 

studies and scientific endeavors is in the area of how meditative practices potentially lead 

to ethical change as this provides a more complete understanding of how meditative 

practices may lead to a changing sense of self. In order to give more background to my 

project, I will briefly overview the engagement between ‘Buddhism’ and ‘Science’7 in 

order to show the various stances and range of positions in this discourse. 

 

Engagement Between ‘Buddhism’ and ‘Science’ Against the Background of 

‘Religion’ and ‘Science’ 

The relationship between Buddhist traditions and science has usually been presented as 

an engagement between the two monolithic entities of ‘Buddhism’ and ‘Science.’ Recent 

work has been done on the history and complexity of the relationship between Buddhist 

traditions and sciences. However, this complexity was not recognized at the start of this 

encounter. At the end of the 19th century, against the backdrop of the shift in perception 

of a larger discourse—the relationship between ‘Religion’ and ‘Science’—Henry Olcott 

claimed “that Buddhism and science are in essential agreement about the nature of 

reality.”8 This is in sharp contrast to John Draper and Andrew White’s conflict thesis that 

argues for a history of warfare between ‘Science’ and ‘Religion.’ By ‘Religion,’ they 
                                                 
7 In this work I use the plural Buddhist traditions and the lowercase science in order to emphasize the 
diversity and plurality of traditions, practices, and disciplines. The singular ‘Buddhism’ and uppercase 
‘Science’, although problematic, will be used to emphasize the constructed idea of monolithic entities for 
purposes of contrast or to show how they have been represented by others. 
 
8 Paul O. Ingram, Buddhist-Christian Dialogue in an Age of Science (Landham, MD: Rowman & Littlefield, 
2008), 34. 
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have in mind the monotheistic traditions, mainly Christianity. Colin Russell believes the 

conflict thesis survives because of Thomas Huxley’s agenda to promote science by 

attacking religion. This thesis and attack is taken up again in the 21st century by the new 

atheist movement, spearheaded by Richard Dawkins, Daniel Dennett, Sam Harris, and 

Christopher Hitchens. Unfortunately, the conflict thesis highlights and oversimplifies 

cases to argue for incompatibility. It ignored scientists who saw science—in terms of a 

discipline, methodology, and epistemology—as in agreement with Christianity.9 Richard 

Payne shows that polemicists and responding apologists in the religion and science 

discourse is not limited to Christianity, as they are also prevalent in the presentation of 

Buddhism’s relationship to science.10 

 

One of the ways Buddhism is presented as in agreement with science is by sidestepping 

the religious dimensions through the positioning of Buddhism as a philosophy rather than 

a religion, or even as a science. Selectively highlighting some aspects from the diversity 

of Buddhist traditions while ignoring other aspects aids this rhetorical move, which is one 

                                                 
9 John Brooke’s complexity thesis shows how the conflict thesis misinterprets and oversimplifies cases like 
Galileo Galilei and the Tennessee v. Scopes trial, ignoring or explaining away a rich history of 
compatibilists like Francis Bacon, Johannes Kepler, Robert Boyle, Isaac Newton, Rene Descartes, Blaise 
Pascal, Michael Faraday, James Maxwell, Charles Townes, and others. For an overview, see Gary B 
Ferngren, ed., Science and Religion: A Historical Introduction (Baltimore, MD: Johns Hopkins University 
Press, 2002), especially the contributions by Colin Russell, David Wilson, Richard Blackwell, and Edward 
Larson. See also Peter Harrison, “‘Science’ and ‘Religion’: Constructing the Boundaries,” The Journal of 
Religion 86, no. 1 (January 1, 2006): 81–106, for Harrison’s argument that the mistake in the conflict thesis 
is not ignoring the complexity, but rather that the terms science and religion applied before the 19th century 
is anachronistic. 
 
10 Richard K. Payne, “Buddhism and the Sciences: Historical Background, Contemporary Developments,” 
in Bridging Science and Religion, ed. Peters and Bennett (Minneapolis, MN: Fortress Press, 2003), 153-172. 
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made in a modern discourse that we’ll return to shortly. 11  The distinction between 

philosophy and religion is not endemic to the Indian context approximately 25 centuries 

ago in which Buddhism began, nor in the Asian context in which Buddhist traditions 

spread and grew historically. Neither is the distinction between religion and science. 

Separation into spheres of religion, philosophy, and science developed in a Western post-

Enlightenment context, where religion, for all intents and purposes, referred to the 

monotheistic traditions.12 At the background of this relationship between Buddhism and 

science is a comparison between Buddhism and monotheistic traditions. 

 

Rhetorics of Compatibility 

Olcott is not alone in advocating compatibility between Buddhism and science. Those 

after him, like D.T. Suzuki, believed the Zen Buddhist tradition could be reconciled with 

science.13 Writing about memes, Susan Blackmore claims that, unlike other religions, 

Zen Buddhism is the closest meme-complex that resembles the scientific method. 14 

                                                 
11 For more on the rhetorical moves made in this dialogue between Buddhism and science, especially how 
Buddhism is positioned away from religion in order to engage with science while science is not 
repositioned in this dialogue, see Ashley S. Karlin, “Rhetorical Motives for Engagement in Dialogues 
Between Buddhism and Science” (Carnegie Mellon University, 2013). 
 
12 Religion was mainly the varieties of Christianity, and the remainder were religious Other. Use of the 
words science, religion, and philosophy already create a distance between them; science and religion 
creates two grammatical subjects. 
 
13 Donald S. Jr. Lopez, Buddhism & Science: A Guide for the Perplexed, Buddhism and Modernity 
(Chicago: University of Chicago Press, 2008), 23. This is not to say that what Suzuki was claiming was 
identical to Olcott’s assertions. 
 
14 Susan J Blackmore, “Zen Into Science,” in Neurotheology: Brain, Science, Spirituality, Religious 
Experience, ed Rhawn Joseph (California: University Press, 2002), 159-160, and “Meditation as Meme 
Weeding” New Ch’an Forum, no. 26, Summer (2002): 22-26. 
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Trained in Tibetan Buddhism, B. Alan Wallace authored numerous essays, books, and 

edited volumes arguing for the compatibility of the two.15 

 

Others compare Buddhist concepts of the self, or rather, of not-self, to that of the modern 

psychological understanding of the self as a construct.16 David McMahan explains how 

this psychologization helps demythologize and detraditionalize Buddhism. 17 Quantum 

physics is an aspect of science heavily compared to Buddhist ideas, such as 

understandings of time, impermanence, interdependence, and emptiness.18 Tenzin Gyatso, 

the 14th Dalai Lama continues to have an important and highly visible role in 

encouraging dialogue between the two traditions. His 1987 meeting with Adam Engle 

and Francis Varela led the latter two to found the Mind and Life Institute in 1990 in order 

to foster this dialogue between Buddhists and Western scientists (these are not mutually 

exclusive categories). It does so by providing funding for annual conferences and grants 

                                                 
15 See B. Alan Wallace, The Taboo of Subjectivity: Toward a New Science of Consciousness (Oxford: 
Oxford University Press, 2000), B. Alan Wallace, ed., Buddhism & Science: Breaking New Ground, 
Columbia Series in Science and Religion (New York ; Chichester, West Sussex, [England]: Columbia 
University Press, 2003), B. Alan Wallace, Hidden Dimensions: The Unification of Physics and 
Consciousness, The Columbia Series in Science and Religion (New York: Columbia University Press, 
2007), and B. Alan Wallace, Contemplative Science: Where Buddhism and Neuroscience Converge (New 
York: Columbia University Press, 2013). 
 
16 For examples, see William S. Waldron, "Buddhism in Psychology and Psychotherapy," in Oxford 
Bibliographies Online: Buddhism, accessed January 2, 2015, 
http://www.oxfordbibliographies.com/view/document/obo-9780195393521/obo-9780195393521-0130.xml. 
 
17 David L McMahan, The Making of Buddhist Modernism (Oxford; New York: Oxford University Press, 
2008), 52-57. 
 
18 As of April 23, 2017, a search on Worldcat.org for the terms “Buddhism and physics” yielded 1735 
articles and 797 books, with titles such as Tibetan Buddhism and Modern Physics, The New Physics and 
Cosmology: Dialogues With The Dalai Lama, The Quantum and The Lotus : A Journey to the Frontiers 
Where Science and Buddhism Meet, Zen Physics: The Science of Death, The Logic of Reincarnation, etc. 
Many of these works are authored by those with expertise in only the Buddhism or quantum physics side, 
or neither, leading to facile surface claims of compatibility. 
 

http://www.oxfordbibliographies.com/view/document/obo-9780195393521/obo-9780195393521-0130.xml
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for research. In recent years, they have broadened their scope with the umbrella term 

“contemplative traditions” and made efforts to engage with humanists such as 

philosophers and Buddhist studies scholars. Yet, the majority of their work is on Tibetan 

and Zen Buddhist traditions, and Buddhism-based mindfulness practices studied by 

psychologists and neurologists. Clearly, these groups neither fully represent Buddhist 

traditions nor science. 

 

Typology of Relationships between ‘Buddhism’ and ‘Science’ 

In reaction to this influential and popular trend of the compatibility position in the 

dialogue, Donald Lopez, traces the changing historical landscape of sciences, Buddhist 

traditions, and their interactions to show nuanced and multiple relationships.19 He points 

out the relationship is much more complex than the just a compatibility/identity 

characterization that José Cabezón develops as the end of one spectrum in a three-point 

range reflecting the historical relationship between the Buddhist traditions and science.20 

Cabezón’s typology reflects Ian Barbour’s influential typology of four models proposed 

to understand the relationship between religion and science. Like Lopez, Cabezón’s 

treatment reveals engagements, and rhetorical representations of engagements, of the 

other extreme of conflict/ambivalence, and the stance between these extremes, which is 

one of complementarity. 

 

                                                 
19 Donald S. Lopez Jr, Buddhism & Science: A Guide for the Perplexed (Chicago: University of Chicago 
Press, 2008). 
 
20 José Ignacio Cabezón, “Buddhism and Science: On the Nature of the Dialogue,” in Buddhism & Science: 
Breaking New Ground, ed. B. Alan Wallace (New York: Columbia University Press, 2003), 33-68. 
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While the above highlight the discourse on Buddhism in the West, McMahan shows this 

engagement with science is part of a modern transformation of Buddhist traditions in 

both the West and in Asia for over a century. It is important to keep in mind McMahan’s 

argument that this development and evolution of many, although certainly not all, strands 

of Buddhism through its encounter with modernity do not necessarily make Buddhism 

modernism ‘inauthentic.’21 

 

Options and Stances 

Initially formulated as a ‘dialogue’ between ‘Buddhism’ and ‘Science,’ now 

characterizations include encounter, debate, engagement, and discourse. Wallace is 

among those most enthusiastic about this dialogue, arguing for a revolutionary 

Buddhism-inspired “new science of consciousness,” 22  “science of the mind,” 23  or a 

“contemplative science.” 24  On the other side are cynics who are skeptical of the 

continuing relevance this dialogue. Bernard Faure adds a needed corrective in elucidating 

the mutual drawing of attention, funding, and legitimization to Tibetan Buddhism and 

neuroscience—currently, the key representatives of the dialogue partners—by promoting 

                                                 
21 McMahan, Making of Buddhist Modernism, 179. 
 
22 B. Alan Wallace, The Taboo of Subjectivity: Toward a New Science of Consciousness (Oxford: Oxford 
University Press, 2000). 
 
23 B. Alan Wallace, Hidden Dimensions: The Unification of Physics and Consciousness, (New York: 
Columbia University Press, 2007), 38-49. 
 
24 B. Alan Wallace, Contemplative Science: Where Buddhism and Neuroscience Converge (New York: 
Columbia University Press, 2013). 
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this dialogue.25 In between are positions represented by Evan Thompson who is tempered 

but interested in this encounter, and Georges Dreyfus who speaks of “Taking Meditation 

Seriously (But Not Too Much).”26 Another position outside the spectrum of enthusiasm 

                                                 
25 Bernard Faure, “A Gray Matter: Another Look at Buddhism and Neuroscience” Tricycle 22, no. 2 Winter 
(2012): 70-75, 111. Amanda Shallcross, a researcher on mindfulness currently affiliated with New York 
University, informs me that her proposed research projects that have anything to do with neuroscience 
automatically gets accepted by the National Science Institute because of the cache of neuroscience 
(personal communication April 11, 2016). She mentioned this as an initial reaction when I presented her 
with Faure’s critique because she failed to understand the historical point of his argument, namely 
neuroscience’s contemporary social capital, which she currently takes for granted, was not always there and 
had to be earned, which he argues was done in one way through the engagement with Buddhism. Though 
Faure is critical, he too contributes to this discourse by writing the above piece in a popular magazine read 
by Buddhists, teaching a course on Buddhism and Science at Columbia University, and organizing 
conferences titled “Beyond the Hype: “Buddhism and Neuroscience” in a New Key” 
http://icls.columbia.edu/events/beyond-the-hype-buddhism-and-neuroscience-in-a-new-key/. This 
legitimization is not limited to social and economic capital from a public audience, but also extends to 
Buddhist-based meditation, namely mindfulness, as a legitimate object of study by a specialized academic 
field. Writing on how mindfulness meditation has been increasingly researched as a practice that changes 
the brain, Laurence Kirmayer notes, “These links to cognitive science serve to legitimate mindfulness for a 
psychiatry that is increasingly focused on brain-based explanations of mental health and illness. 
Unfortunately, this focus on neural mechanisms may also contribute to eliding the social, contextual, and 
values-based aspects of practice.” Lawrence J. Kirmayer, “Mindfulness in Cultural Context,” Transcultural 
Psychiatry 52, no. 4 (August 1, 2015): 447–69, 451. The social, contextual, and values-based aspects of 
practice will be addressed in later chapters. 
 
26 Georges B. J. Dreyfus, “Taking Meditation Seriously (But Not Too Much)” (Keynote, University of 
Virginia, Charlottesville, VA, Feb 28, 2014). Thompson argues “that the Buddhism cognitive science 
encounter needs to be fundamentally reoriented in order to have to have a chance of becoming a genuine 
dialogue,” at 12 minute mark in video available online https://www.youtube.com/watch?v=rqWYeE2E07w, 
Evan Thompson, (Plenary Talk, University of California Berkeley, CA, Apr 25, 2014). An example of 
Thompson’s tempered approach is his interpretation of the five aggregates in the context of Western 
cognitive science. He and Jake Davis writes, “Situating Buddhist views within recent scientific debates 
about consciousness allows us to see how these views might be tested experimentally and thereby opens up 
new understandings of what these ancient teachings mean for us today. At the same time, understanding the 
conceptual frameworks of the Buddhist teachings can help scientists to refine the theoretical frameworks 
they bring to research on meditation and consciousness. This opportunity is lost if we simply apply existing 
scientific frameworks to interpret data from experiments on Buddhist meditation practices.”  Jake H. Davis 
and Evan Thompson, “From the Five Aggregates to Phenomenal Consciousness: Towards a Cross-Cultural 
Cognitive Science,” in Steven M. Emmanuel, ed., A Companion to Buddhist Philosophy (Wiley, 2013), 
585-597, 585-586. Thompson is also a strong advocate of the neurophenomenology method to integrate 
cognitive science and Buddhism. He writes, “The working hypothesis of neurophenomenology is that 
phenomenological accounts of the structure of human experience and scientific accounts of cognitive 
processes can be mutually informative and enriching (Thompson 2006; Varela et al. 1991; Varela 1996). 
The term ‘phenomenology’ in this context refers to disciplined, first-person ways of investigating and 
analysing experience, as exemplified by the Western philosophical tradition of phenomenology (Moran 
2000) and Asian contemplative philosophies, especially (though not exclusively) Buddhism. The reason 
why the Buddhist tradition is particularly relevant in this context is that its cornerstone is contemplative 
mental training and critical phenomenological and philosophical analysis of the mind based on such 

http://icls.columbia.edu/events/beyond-the-hype-buddhism-and-neuroscience-in-a-new-key/
https://www.youtube.com/watch?v=rqWYeE2E07w
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and cynicism regarding this encounter is one that questions how much ‘dialogue’ has 

taken place. For instance, Douglas Duckworth asks if this discourse may be better 

characterized as “a series of monologues” in which both sides do not seem to exhibit 

openness to serious challenges to each other’s worldviews that a ‘dialogue’ should 

suggest.27 

 

Though it the initial subject of this dialogue started as the issue of compatibility, the 

contemporary focus has now turned to meditation. The popularity of the charismatic 14th 

Dalai Lama has help promoted the dialogue and attitude of compatibility, and a host of 

other factors furthering public attention towards Buddhism 28  contributed to fruitful 

proliferation of scientific studies done on Buddhist meditation, with increasing focus on 

the effects of meditation on the brain. Lopez points out one main problem with these 

studies—which researchers acknowledge—is the definition of meditation. It is used as an 

umbrella term to encompass a wide range of practices with, to use Wittgenstein’s 

                                                                                                                                                 
training (Dreyfus and Thompson, 2007; Lutz et al. 2007). Thus, neurophenomenology intersects with 
religion not so much as an object of scientific study, as it is for the cognitive science of religious beliefs and 
behaviours (e.g. Boyer 2001, 2003, 2005), but rather as a repository of contemplative and 
phenomenological expertise. According to neurophenomenology, such expertise could play an active and 
creative role in the scientific investigation of consciousness (Lutz et al., in press; Lutz and Thompson 2003; 
Thompson 2005).” Evan Thompson, “Neurophenomenology and Contemplative Experience,” in Philip 
Clayton (ed.), The Oxford Handbook of Science and Religion. Oxford University Press, 2007, 226-235, 227. 
 
27 Douglas Duckworth, “Echoes of Tsültrim Lodrö: An Indigenous Voice from Contemporary Tibet on the 
‘Buddhism and Science Dialogue,’” Contemporary Buddhism 16, no. 2 (July 3, 2015): 267–77, 
doi:10.1080/14639947.2015.1033811. 
 
28 Jeff Wilson, Mindful America: The Mutual Transformation of Buddhist Meditation and American 
Culture (New York: Oxford University Press, 2014), 38. 
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terminology, a family resemblance.29 This makes meditation difficult to operationalize 

and leads to a lack of consensus on the effects of meditation. The widely cited and 

influential work of Antoine Lutz, John Dunne, and Richard Davidson on the definition 

and classification of the range of meditations being studied delineates three categories: 

focused attention, open presence (or open monitoring), and non-referential compassion.30 

 

The Focal Point of Meditation 

Lopez also reminds us that generally speaking, the majority of Buddhists in the past did 

not meditate as meditation was not expected of lay Buddhists, and even for monastics.31 

It was only the pursuit of some monks and nuns. McMahan explains why meditation was 

elevated and how it was repurposed by a modern discourse.32 Robert Sharf points out an 

important exception to Lopez and McMahan in medieval Chinese Chan Buddhism.33 

Chan 禪 (and its Japanese counterpart Zen 禅) Buddhism literally takes its name from the 

Chinese word for meditation (itself a translation of the Pali jhāna, Sanskrit: dhyāna). 

Thus, while the roots of one popular strand of contemporary meditation in the West 

(Vipassanā or Insight Meditation), come from a modernist development pioneered by the 

                                                 
29 Anat Biletzki and Anat Matar, “Ludwig Wittgenstein,” in The Stanford Encyclopedia of Philosophy, ed. 
Edward N. Zalta, Summer 2016, 2016, http://plato.stanford.edu/archives/sum2016/entries/wittgenstein/. 
 
30 Antoine Lutz, John D. Dunne, and Richard J. Davidson, “Meditation and the Neurosciences of 
Consciousness: an Introduction,” in Cambridge Handbook of Consciousness, edited by P.D. Zelazo, M. 
Moscovitch and E. Thompson (Cambridge: Cambridge University Press, 2007): 497-550. 
 
31 Lopez, Buddhism & Science, 208.  
 
32 McMahan, Making of Buddhist Modernism, 203-11. 
 
33 Robert Sharf, “Mindfulness and Mindlessness in Early Chan,” Philosophy East and West 64, no. 4 (2014): 
933–64. 
 

http://plato.stanford.edu/archives/sum2016/entries/wittgenstein/
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Burmese monks Ledi Sayādaw and Mahāsī Sayādaw, the move to distill meditation as the 

condensed essence of Buddhism is not new, even if the way it is done in Buddhist 

modernism is. 34  Sharf raises the parallels of how this emphasis on meditation has 

received criticism in the past and in the contemporary context. The most popular 

Buddhist meditation practices in the 20th century West of Zen, Tibetan, and Vipassanā, 

(each of these strands are plural and diverse) have given way an explosion of 

mindfulness-based meditation practices, 35 which may eclipse the popularity of all the 

above in the West. 

 

Mindfulness-based meditation practices began with Jon Kabat-Zinn, in 1979, when he 

developed Mindfulness-Based Stress Reduction (MBSR) modeled after Buddhist 

meditation practices learned from Vipassanā and Korean Sŏn (禪 Chinese: chán, Japanese: 

zen) Buddhism, but deliberately stripped of ostensibly Buddhist language and presented 

in a secular package. The popularity of MBSR grew into a mindfulness movement that 

claims therapeutic effects beyond alleviating merely stress, as shown by the development 

of Mindfulness-Based Cognitive Therapy (MBCT, designed for anxiety and depression), 

Mindfulness-Based Relapse Prevention (for recovery from substance abuse and 

addiction), Mindfulness-Based Pain Management, Mindfulness-Based Eating Awareness 

Training, Mindfulness-Based Childbirth and Parenting, Mindfulness-Based Elder Care, 
                                                 
34 For a history of the vipassanā movement from 19th century Burma, see Erik Braun, The Birth of Insight: 
Meditation, Modern Buddhism, and the Burmese Monk Ledi Sayadaw, 2013. 
 
35 I have chosen to emphasize these as meditation practices, rather than the convention to abbreviate them 
as mindfulness-based therapy (MBT) or mindfulness-based intervention (MBI) because practices are 
broader and more accurately reflect its use in schools and corporations where MP are seen as increasing 
wellbeing and productivity (this aspect has vocal critics), rather than as therapy or interventions. 
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and more. Mindfulness-based meditation practices are presented as distanced from (any 

specific) Buddhist tradition and have been in use by big corporations, startups, churches, 

public schools, hospitals, prisons, law enforcement, the military, and more. 36  This 

movement is fueled by studies and clinical research. 

 

Earliest Scientific Research on Meditation 

To give a brief historical overview of the scientific research on meditation, definitions are 

necessary for both ‘scientific research’ and ‘meditation.’ A working definition of 

scientific research is the use of instruments to observe and measure quantifiable physical 

changes. Subjective measures, like self-reports, are used to record nonphysical changes, 

including psychological effects, but these are almost always quantified into numerical 

values for ease of comparison. For example, Erika Rosenberg et al.’s 2015 study on the 

impact of meditation on compassion could not simply claim that subjects showed more 

sadness when viewing upsetting images. Rather, it had to record physical data from all 

forty-four muscle groups on subjects’ faces to make the case that the subjects were 

indeed sad. 37  Typically, such research involves isolating variables to test a working 

hypothesis.  

 

                                                 
36 Wilson, Mindful America, 6. 
 
37 Rosenberg, Erika L., Anthony P. Zanesco, Brandon G. King, Stephen R. Aichele, Tonya L. Jacobs, 
David A. Bridwell, Katherine A. MacLean, et al. 2015. “Intensive Meditation Training Influences 
Emotional Responses to Suffering.” Emotion. 15 (6): 775–90. 
 



15 
 

Meditation is a broad category that includes a range of practices, including those outside 

of Buddhist traditions or Buddhist-based practices, such as yoga, taijiquan (太極拳), 

qigong (氣功), and mindfulness-based practices that bear a certain family resemblance. 

To facilitate scientific research, Roberto Cardoso et al. provide a definition that 

operationalizes such practices. They hold that it is meditation if it:  

[u]tilizes a (1) specific technique (clearly defined), involving (2) muscle 
relaxation somewhere during the process and (3) “logic relaxation”: a 
necessarily (4) self-induced state, using a (5) self-focus skill (coined 
“anchor”).38 
 

Granting the above definitions, scientific research on meditation was already recorded in 

1927 in a monograph by Vasant Rele writing on electrocardiographic records and x-rays 

of a yogi claiming to control his heartbeat. 39 While Rele did not published data, the 

earliest studies with data on the measurable effects of yogic and Zen Buddhist meditation 

                                                 
38 Cardoso, Roberto, Eduardo de Souza, Luiz Camano, and José Roberto Leite. 2004. “Meditation in health: 
an operational definition.” Brain Research Protocols 14 (1), 59. 
 
39 Vasant G. Rele, The Mysterious Kundalini; the Physical Basis of the “Kundali (Hatha) Yoga” in Terms 
of Western Anatomy and Physiology, 3rd ed. (Bombay: D.B. Taraporevala Sons & Co., [1927] 1931). See 
M.A. Wenger et al., “Experiments in India on ‘Voluntary’ Control of the Heart and Pulse,” Circulation 24 
(1961): 1319–25 for how Wenger et al., inspired by the 1935 work of cardiologist Therese Brosse who 
measured heart potential and pulse wave decreasing to zero and staying zero for several seconds of Indian 
yogis, were able to find one of Brosse’s original subjects over two decades later and other yogis to conduct 
testing. They had improved instruments and found the yogis’ pulse became barely noticeable due to 
“retention of breath and considerable muscular tension in the abdomen and thorax, with closed glottis. It 
was concluded that venous return to the heart was retarded but that the heart was not stopped, although 
heart and radial pulse sounds weakened or disappeared,” 1325. Another subject, who slowed down the 
heart, showing increased vagal tone, left them with only a tentative explanation. This raises the question of 
what interests drives studies and what does not: perhaps only cases of incongruence with current medical 
paradigms or obviously therapeutic means (such as MP) but not abilities that are incredibly above the range 
of statistically normal health. Cf. moving beyond the healthy into the suprahealthy or superhealthy in 
Yasuo Yuasa, The Body: Toward an Eastern Mind-Body Theory, ed. Thomas P. Kasulis, trans. Shigenori 
Nagatomo and Thomas P. Kasulis, SUNY Series in Buddhist Studies (Albany: State University of New 
York Press, 1987) and Yasuo Yuasa, The Body, Self-Cultivation, and Ki-Energy, trans. Shigenori 
Nagatomo and Monte S. Hull (Albany: State University of New York Press, 1993). 
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on the brain were done in the 1950s. 40  As Transcendental Meditation (TM) gained 

popularity in the 1970s, research on TM outnumbered those on Buddhist meditation. 

Studies claimed TM could improve an individual’s mental skills, mental health, physical 

health, and even societal health.41 This may sound familiar to anyone aware of the claims 

of the current mindfulness movement because they are indeed similar claims. The change 

in focus on research subjects from yogic and Buddhist meditators to TM and 

mindfulness-based meditation practices indicates a shift from expert meditators with a 

                                                 
40 Das, N. N. and Henri Gastaut. “Variations de l’activité electrique du cerveau, du Coeur et des muscles 
squelettiques au cours de la méditation et de l’extase yogique,” Electroencephalography and Clinical 
Neurophysiology, 6 (1955): 221-240, Bagchi, B. and M.A. Wenger, “Electro-Physiological Correlates Of 
Some Yogi Exercises,” Electroencephalography and Clinical Neurophysiology, Supplement, 7 (1957): 
132-149, and Kasamatsu, A., T. Okuma, S. Takenaka, E. Koga, K. Ikeda, and H. Sugiyama, “The EEG of 
‘Zen’ and ‘Yoga’ practitioners,” Electroencephalography and Clinical Neurophysiology, 9 (1957): 51-53. 
In 1966, KASAMATSU Akira and HIRAI Tomio used EEG to measure Zen monks in sitting meditation 
and showed differences in brain waves during meditation compared to subjects sitting in a restful state, 
hypnotic trance, and sleep. In 1981, Herbert Benson et al. conducted studies on Tibetan Buddhists 
practicing heat yoga (Tum-mo) and found the monks were able to increase temperature in their extremities 
by up to 8.3 degrees centigrade (Benson, Herbert, John W. Lehmann, M. S. Malhotra, Ralph F. Goldman, 
Jeffrey Hopkins, and Mark D. Epstein. “Body Temperature Changes during the Practice of G Tum-Mo 
Yoga.” Nature 295, no. 5846 (1982): 234-36.). For a brief overview of research on meditation, see Jensine 
Andresen, “Meditation Meets Behavioural Medicine. The Story of Experimental Research on Meditation,” 
Journal of Consciousness Studies 7, no. 11–12 (November 1, 2000): 17–74. 
 
41 The ‘Maharishi Effect’ claims if 1% of a population practices TM, the city improves on measures in 
crime, illness, accidents, suicides and homicides; see John S. Hagelin et al., “Effects of Group Practice of 
the ‘Transcendental Meditation’ Program on Preventing Violent Crime in Washington, D.C.: Results of the 
National Demonstration Project, June-July 1993,” Social Indicators Research 47, no. 2 (June 1, 1999): 
153–201. While Hagelin et al. claim crime rates went down during their ‘study,’ this was only in 
comparison to their own projected crime rate of what would have been had people not gone to Washington 
D.C. to do TM. Murder rates actually went up during the two months people went to Washington D.C. for 
this ‘study’; for a criticism of Hagelin and the Washington D.C. study see Robert L. Park, Voodoo Science: 
The Road from Foolishness to Fraud (Oxford University Press, 2000), 30. For general criticisms of TM 
studies, see Philip A. Schrodt, “A Methodological Critique of a Test of the Effects of the Maharishi 
Technology of the Unified Field,” The Journal of Conflict Resolution 34, no. 4 (December 1, 1990): 745–
55, and Evan Fales and Barry Markovsky, “Evaluating Heterodox Theories,” Social Forces 76, no. 2 
(December 1, 1997): 511–25. 
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substantial history of meditation as research subjects to novices who were beginning 

meditators as subjects.42 

 

While the research on expert meditators drew attention in the scientific community, it is 

the research on novices that led to exponential increases in studies conducted. One reason 

for this is the availability of subjects, as expert meditators comprise a small subset of the 

population. Another problem with studies on experts is the difficulty of determining 

whether experts themselves are a self-selected nonstandard group. What is measured 

about their abilities, their brains, or bodies, could also be attributed to the fact that such 

people gravitate towards meditation practice, and stick with it long enough to become 

experts, i.e., the problem with ignoring attrition rate. 

 

With this shift, research began focusing on the clinical benefits of short-term training and 

practice. For instance, mindfulness-based practices are typically eight-week interventions 

designed for very specific clinically relevant issues. Researchers began investigating a 

wide range of potential benefits of meditation, including improvement of: 1) mental skills 

(concentration, absorption, focused attention, memory, intelligence); 2) mental health or 

mental hygiene (self-actualization, anxiety, stress, depression, obsessive-compulsive 

                                                 
42 While research continues to be conducted on experts, such studies are not growing as quickly as studies 
on novices. Researchers are more interested in comparing experts with novices, than solely studying 
experts, e.g. Lutz, Antoine, John D. Dunne, and Richard J. Davidson, “Meditation and the Neurosciences of 
Consciousness: an Introduction.” In Cambridge Handbook of Consciousness, edited by Philip David Zelazo, 
Morris Moscovitch, and Evan Thompson, 497-550. Cambridge: Cambridge University Press, 2007; and 
Kozhevnikov, Maria, James Elliott, Jennifer Shephard, and Klaus Gramann. 2013. “Neurocognitive and 
Somatic Components of Temperature Increases during G-Tummo Meditation: Legend and Reality.” Edited 
by Andrej A. Romanovsky. PLoS ONE 8 (3): e58244. 
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disorder, attention deficit hyperactivity disorder, loneliness); 3) physical health (cortisol 

levels, musculoskeletal and cardiopulmonary diseases, hypertension, headaches, 

backaches, immune system, quality of sleep, reduction in use of alcohol and cigarettes, 

lengthening of telomerase—which is correlated with longevity); and 4) social effects 

(increased compassion, improvement on measures in crime, illness, accidents, suicides, 

and homicides in a city). 

 

As mentioned, the boom of studies on TM began in the 1970s, with ninety-seven 

publications in that decade, and sixty-three, thirty-seven, and eighty-two in each 

following decade.43 These studies were mostly of subjects practicing TM from six weeks 

to three months and investigated if this short-term practice affected various physical 

health measures, such as hypertension and cardiovascular diseases. In addition to TM, 

this period of research on meditation in the 1970s and 1980s also included other practices 

such as yoga, taijiquan, and qigong. Since the 1990s, research on mindfulness-based 

practices—starting with MBSR and Mindfulness-Based Cognitive Therapy (MBCT), and 

blossoming into a plethora of new developments such as Mindfulness-Based Eating 

Awareness Training and Mindfulness-Based Childbirth and Parenting44—have become 

the most researched group of practices. There have been hundreds of studies done every 

year since 2008 and the number is still increasing dramatically. 

                                                 
43 Search conducted on http://www.ncbi.nlm.nih.gov/pubmed/ with the string: ("Transcendental 
Meditation") AND ("1970"[Date - Publication] : "1979"[Date - Publication]) and repeated for following 
decades. 
 
44 See Wilson 2013, 6. 
 

http://www.ncbi.nlm.nih.gov/pubmed/
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The growing research on meditation, especially mindfulness, has led to a mindfulness 

popular movement in the United States. The explosion has led mindfulness to overtake 

TM in popularity in research and in the American consciousness.45 It has now become 

mainstream, increasingly common in public and private settings such as schools, 

hospitals, prisons, military, large financial corporations, and technology startups. While 

popular journalism hyperbolically touts its benefits, researchers themselves have not yet 

reached consensus on the evidence for its purported benefits. Meta-studies and meta-

analyses on meditation have pointed out the majority of studies conducted in the previous 

century are of questionable or poor quality. This will be addressed in more detail in the 

following chapter. 

 

Returning to mindfulness-based meditation practices, research on these have grown 

exponentially (see Figure 1).46 The sheer numbers of studies show immense enthusiasm. 

Growing interest and promise of efficacy create a feedback loop but have worried leading 

                                                 
45 Wylie, Mary Sykes. 2015. “The Mindfulness Explosion” Psychotherapy Networker, Janurary/February. 
https://www.psychotherapynetworker.org/magazine/article/66/the-mindfulness-explosion. Also published 
as “How the Mindfulness Movement Went Mainstream -- And the Backlash That Came With It.” AlterNet, 
January 29. http://www.alternet.org/personal-health/how-mindfulness-movement-went-mainstream-and-
backlash-came-it. 
 
46 Studies on mindfulness-based meditation practices have outnumbered those on TM, and of other 
religious (meditation) practices, but the latter two are still being researched. See Andrew B Newberg, 
Eugene G D’Aquili, and Vince Rause, Why God Won’t Go Away: Brain Science and the Biology of Belief 
(New York: Ballantine Books, 2001), and Andrew B. Newberg, Principles of Neurotheology (Burlington, 
VT: Ashgate Pub, 2010). The Templeton Foundation and the journal Zygon are evidence that the religion 
(again, mainly Christianity) and science dialogue is alive and strong. 
 

https://www.psychotherapynetworker.org/magazine/article/66/the-mindfulness-explosion
http://www.alternet.org/personal-health/how-mindfulness-movement-went-mainstream-and-backlash-came-it
http://www.alternet.org/personal-health/how-mindfulness-movement-went-mainstream-and-backlash-came-it
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researchers of the field over a potential backlash or ‘bubble’ from poor studies and 

exaggeration of claims in the mindfulness movement as touted by popular media.47 

 

Mindfulness publications by year from 1980-2016 

Figure 1: Results obtained from a search of the term “mindfulness” in the abstract and 

keywords of the Thomson Reuters Web of Science (formerly ISI Web of Knowledge) 

database.48 

 

                                                 
47 See interviews by Heuman with leading researchers Willoughby Britton and Catherine Kerr. Linda 
Heuman, “Meditation Nation,” Tricycle Blog (April 2014), accessed January 8, 2015,  
http://www.tricycle.com/blog/meditation-nation. Linda Heuman, “Don’t Believe the Hype,” Tricycle Blog 
(October 2014), accessed January 8, 2015, http://www.tricycle.com/blog/don%E2%80%99t-believe-hype. 
Zindel Segal, a co-creator of Mindfulness-Based Cognitive Therapy warns of a mindfulness ‘bubble’ (in 
the sense of a dot.com or housing bubble) similar to the pre-emptive analgesia craze. Zindel Segal, 
“Contemplative Clinical Science,” (Lecture, Boston, MA, Nov 1, 2014). 
 
48 Modified from chart in “Relevant Research | UC Mindful Health & Safety,” accessed January 5, 2015, 
http://sites.uci.edu/mindfulhs/relevant-research/. 
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Buddhism and Mindfulness Meditation 

In contrast to meditation’s association with religion in many of the aforementioned 

research on meditation (yoga with Indian religions, qigong and taijiquan with Chinese 

quasi-religious concept of qi, and the rest with Buddhist traditions), mindfulness is 

deliberately touted as secular by its Kabat-Zinn who initially advocated its use as a public 

health intervention, and by subsequent researchers seeking funding from secular 

foundations. Much have been written about the term mindfulness itself, 49 including the 

problems with its contemporary more easily-operationalized definition as present-

centered non-judgmental awareness as a translation of the Pali word sati (Sanskrit: smṛti), 

which has connotations of memory, and in a Buddhist context means “lucid attention.”50 

Others object to “the amoral implications of rendering sati ‘bare attention,’ which 

devalues or neglects the importance of ethical judgment.”51 

 

After decades of distancing (although not completely hiding the connection of) 

mindfulness-based meditation practices from Buddhism, in 2011 in Contemporary 

Buddhism—a journal with a self-selected readership, Kabat-Zinn openly explains his 

attempt at skillful means by doing so: 

My intention and hope was that the book [Full Catastrophe Living] might 
embody to whatever degree possible the dharma essence of the Buddha’s 

                                                 
49 See J. Mark G. Williams and Jon Kabat-Zinn ed., “Mindfulness: Diverse Perspectives on its Meaning, 
Origins, and Multiple Applications at the Intersection of Science and Dharma,” special issue, 
Contemporary Buddhism 12, no. 1 (2011), especially the contributions by Jon Kabat-Zinn, Bhikku Bodhi, 
Georges Dreyfus, and Rupert Gethin. 
 
50 Bhikkhu Bodhi, “What Does mindfulness Really Mean? A Canonical Perspective,” Contemporary 
Buddhism 12, no. 1 (May 1, 2011): 19–39. 
 
51 Sharf, “Mindfulness and Mindlessness in Early Chan,” 944. 



22 
 

teachings put into action and made accessible to mainstream Americans 
facing stress, pain, and illness. This is plainly stated in the Introduction, 
where I did not shy away from explicitly stating its Buddhist origins. 
However, from the beginning of MBSR, I bent over backward to structure 
it and find ways to speak about it that avoided as much as possible the risk 
of it being seen as Buddhist, ‘New Age,’ ‘Eastern Mysticism’ or just plain 
‘flakey.’ To my mind this was a constant and serious risk that would have 
undermined our attempts to present it as commonsensical, evidence-based, 
and ordinary, and ultimately a legitimate element of mainstream medical 
care.52 
 

The use of upāya-kauśalya (skillful means) may initially seem appropriate for promoting 

a therapeutic tool for those not ready to accept Buddhist-related techniques except under 

a secular cloak, in light of the parable of the physician in the Lotus Sutra. The physician 

created an antidote for his children who were poisoned, but some of them refused to take 

the medicine until the father fabricated sad news of his own death to shock the children 

into taking the antidote.53 The poison likely refers to life’s dukkha (suffering, or dis-ease) 

or the three unwholesome roots (also known as the three poisons, which are ignorance, 

greed, and ill will); in either case, the medicine is Buddhism. It’s debatable if Kabat-Zinn 

fabricated in his packaging of mindfulness as secular, as he admits desire to “articulate 

the dharma” and have implemented the requirement for MBSR teachers to periodically 

participate in long meditation retreats. 54  Nevertheless, there are problems with his 

attempt at skillful means. An unforeseen consequence of extracting mindfulness-based 

meditation practices out of the Buddhist context is what critics like Ronald Purser and 

                                                 
52 Kabat-Zinn, “Some Reflections on the Origins of MBSR, Skillful Means, and the Trouble with Maps,” 
282. 
 
53 The text adamantly emphasizes there was no lying or falsehood on the part of the father, who represents 
the Buddha. Regardless of how one defines lying or falsehood, it would be unconvincing to argue the father 
did not deceive his children. The use of the term fabricated here denotes the father’s invention of his death. 
 
54 Kabat-Zinn, “Some Reflections on the Origins of MBSR, Skillful Means, and the Trouble with Maps,” 
282, 296. 
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David Loy lament as the use of mindfulness-based meditation practices to deal with the 

surface symptoms (stress), rather than rooting out the fundamental poisons of 

contemporary life (institutionalized ignorance, greed, and ill will).55 

 

Criticism of mindfulness-based meditation practices taken outside Buddhism, and thus is 

missing ethics and soteriology, does not negate the link between mindfulness-based 

meditation practices and Buddhism, although how much of mindfulness is Buddhist is 

hotly contested. Sharf argues that mindfulness-based meditation practices is not 

traditionally Buddhist, and warns that the Buddhist foundational basis of mindfulness-

based meditation practices does not share the conception of mental health that 

mindfulness-based meditation practices is being used to promote in the contemporary 

West.56 Jeff Wilson argues that while the mindfulness movement in the 21st century 

diverged away from Buddhism,57 there has always been and still continues to be an 

important link to Buddhism58 and the movement “continues to operate in a religious or 

quasi-religious fashion,” despite internal claims to the contrary.59 

                                                 
55 Ronald Purser and David Loy, “Beyond Mcmindfulness,” Huffington Post, July 1, 2013, 
http://www.huffingtonpost.com/ron-purser/beyond-mcmindfulness_b_3519289.html. For a different 
critique of “Western Buddhism” and it’s role “as the hegemonic ideology of global capitalism,” see Slavoj 
Žižek “From Western Marxism to Western Buddhism,” Cabinet 2 (Spring 2001), 
http://www.cabinetmagazine.org/issues/2/western.php, and a response by Eske Møllgaard, “Slavoj Žižek’s 
Critique of Western Buddhism,” Contemporary Buddhism 9, no. 2 (November 1, 2008): 167–80. 
 
56 Robert H. Sharf, “Is Mindfulness Buddhist? (and Why It Matters),” Transcultural Psychiatry 52, no. 4 
(2015): 470-484. 
 
57 Wilson, Mindful America, 40-42. 
 
58 Wilson, Mindful America, 89. 
 
59 Wilson, Mindful America, 161. To give another analogy I have encountered while giving a talk at the 
“Mindfulness and Compassion: The Art and Science of Contemplative Practice” conference in San 

http://www.huffingtonpost.com/ron-purser/beyond-mcmindfulness_b_3519289.html
http://www.cabinetmagazine.org/issues/2/western.php
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Returning to the mindfulness movement as a development stemming from the ‘Buddhism’ 

and ‘Science’ dialogue, the increasing amount of critics of the mindfulness movement 

and the dialogue is evidence of their increasing popularity. The Buddhist modernism 

discourse propagated positions of Buddhist Atheism,60 Secular Buddhism,61 and even 

Speculative Non-Buddhism (formerly X-Buddhism). 62  Out of this milieu, some 

participants in the Buddhism and Science dialogue offer questionable engagements. 

David Barash, writing on a “Buddhist biology,” and Owen Flanagan, writing on the 

“Bodhisattva’s brain,” dismiss aspects of Buddhism that are “abracadabra religion,”63 

“wishful hocus pocus…, incredible superstition and magical thinking.”64 They are unable 

to reconcile Buddhist worldviews of rebirth, heavenly realms, and metaphysical 

interpretations of karma with a modern worldview of physicalism. Thus, “whenever the 

two come into conflict, science trumps [Buddhism] every time.”65 

 

                                                                                                                                                 
Francisco on June 2015, if Buddhism is the parent and mindfulness is the child, then they are clearly related 
genealogically but not the same thing. Questions about: 1) who the other ‘parents’ of mindfulness may be 
(modernity, western secularisms); 2) how much responsibility or control a parent and child owe each other; 
and 3) how fully grown or developed is mindfulness, may serve to clarify this contested relationship. 
 
60 Stephen Batchelor, Confession of a Buddhist Atheist (New York: Spiegel & Grau, 2010). 
 
61 Secular Buddhist Association. “The Basics,” accessed January 5, 2015, 
http://secularbuddhism.org/about/the-basics/. 
 
62 Glenn Wallis, “What is non-Buddhism?” accessed January 5, 2015, 
http://speculativenonbuddhism.com/why-non-buddhism/. 
 
63 David P Barash, Buddhist Biology: Ancient Eastern Wisdom Meets Modern Western Science (Oxford: 
Oxford University Press, 2013), 6,12. 
 
64 Owen Flanagan, The Bodhisattva’s Brain: Buddhism Naturalized (Cambridge: MIT Press, 2011), 3-4. 
 
65 Barash, Buddhist Biology, 3. See my review of Barash in Religious Studies Review 42, no. 3 (2016): 228. 

http://secularbuddhism.org/about/the-basics/
http://speculativenonbuddhism.com/why-non-buddhism/
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Both position Buddhism as a philosophy and cherry-pick psychological and philosophical, 

especially ethical, insights missing from their respective academic fields of biology and 

Western philosophy. This cherry-picking is similar to extraction of mindfulness-based 

meditation practices from Buddhism and grows out of a “spiritual but not religious” 

milieu and the modern privatization of religion or spirituality among the educated elite. 

Historically, certain Buddhist traditions have elevated specific sutras, or cultivation 

practices above others (either reforms or popularizers who try to distinguish their 

traditions, or individuals with different (karmic) dispositions drawn to different aspects), 

but to radically abandon swaths of doctrine as Barash and Flanagan does would leave 

something that does not resemble Buddhism. Admittedly, Flanagan calls his 

interpretation of Buddhism “Buddhaganism.”  The difference is the continued use of the 

label Buddhism in contrast to the mindfulness movement which presents itself as distant 

from Buddhism. 

 

It’s difficult to blame Buddhist scholars skeptical (Lopez and Sharf), or even dismissive 

(Faure), of potential contributions of the dialogue when they encounter attitudes like 

those of Barash and Flanagan. How can the dialogue inform each other if each time 

disagreements arise, one side is automatically “trumped,” or their disagreements are, to 

use Husserl’s terminology, bracketed?66 Lopez, Thompson, and Thupten Jinpa argue the 

disagreements, especially the metaphysical ones, will need to be unbracketed at some 

                                                 
66 See Christian Beyer, “Edmund Husserl,” in The Stanford Encyclopedia of Philosophy, ed. Edward N. 
Zalta, Summer 2015, 2015, http://plato.stanford.edu/archives/sum2015/entries/husserl/#PheEpo. 
 

http://plato.stanford.edu/archives/sum2015/entries/husserl/#PheEpo
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point, although there might not be agreement on exactly when, as this dialogue is still in 

nascent stages.67 

 

What has been Neglected in this Dialogue and My Contribution 

To summarize, the majority of attention in this dialogue has been on: 1) rhetoric or 

apologetics on ‘Buddhism’ as compatible with ‘Science’; 2) the contribution of Buddhist 

traditions, cognitive science, and neuroscience to a science of the mind or a 

contemplative science; and 3) Buddhism-based meditation and mindfulness-based 

meditation practices as therapeutic mental hygiene with physical health benefits. Other 

directions that this dialogue can take include contributions from comparative 

philosophical orientations by Asaf Federman, Dan Arnold, Jay Garfield, Francisca Cho 

and Richard Squier.68 

 

                                                 
67 Thupten Jinpa, “Buddhism and Science: How Far Can the Dialogue Proceed?,” Zygon 45, no. 4 
(December 2010): 871–82. 
 
68 Asaf Federman, “From a Self That Controls to Self-Control: Paradigm Shifts in Early Buddhism and in 
Cognitive Science” (Ph.D. dissertation, University of Warwick, 2008). Federman argues one fruitful 
comparison is to examine the transition from Brahmanism to Buddhism parallels the shift from a Cartesian 
model of cognitive science to a non-Cartesian model of cognitive science, with the philosophical payoff of 
adding to the freewill and determinism debate. Daniel A. Arnold, Brains, Buddhas, and Believing: The 
Problem of Intentionality in Classical Buddhist and Cognitive-Scientific Philosophy of Mind (New York: 
Columbia University Press, 2012). Arnold challenges the explanatory power of cognitive science, focusing 
on intention, and brings Indian Buddhists arguments in conversation with modern philosophy of mind 
about the limitations of understanding based solely on the brain. Jay L. Garfield, “Ask Not What Buddhism 
Can Do for Cognitive Science. Ask Rather What Cognitive Science Can Do for Buddhism,” Bulletin of 
Tibetology 47, no. 1 (2012):15-30. Garfield argues cognitive science can contribute to Buddhism and 
Buddhist practices on “deep phenomenology,” and Buddhism can contribute to moral psychology. 
Francisca Cho and Richard K. Squier, Religion and Science in the Mirror of Buddhism (New York and 
London: Routledge, 2016). Cho and Squier uses a novel approach to the dialogue via comparative studies 
to provide methodological reflections drawing on Buddhist and Western scientific epistemologies, with a 
particular focus on the role of language and use of words. 
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Less attention have been paid to why scientific research on mindfulness-based meditation 

practices is conducted and framed in the way that they are, and what this says about the 

modern scientific paradigms of physicalism, reductionism, and mechanistic causality. I 

intend to address these issues by focusing on studies of meditation and mindfulness-based 

meditation practices and their effects on depression, anxiety, and stress. Researchers are 

proposing changing sense(s) of self as mechanistic causes for therapeutic effects of 

meditation and mindfulness-based meditation practices for these three.69 One aim will be 

to articulate how the three above conditions are related to rumination and the unhealthy 

focus on the sense of self. There is other work done in neuroscience that point to a 

changing sense of self in body-transfer illusions that reflect the fluid creation of a 

phenomenological self and in mirror neurons that suggest an collapse of the self-other 

distinction in the role of empathy and development of theory of mind.70 

 

                                                 
69 Jeffrey M. Schwartz and Rebecca Gladding, You Are Not Your Brain: The 4-Step Solution for Changing 
Bad Habits, Ending Unhealthy Thinking, and Taking Control of Your Life (New York: Avery Trade, 2011) 
Schwartz and Gladding also focus on Obsessive-Compulsive Disorder; Britta K. Hölzel et al., “How Does 
Mindfulness Meditation Work? Proposing Mechanisms of Action From a Conceptual and Neural 
Perspective,” Perspectives on Psychological Science 6, no. 6 (October 14, 2011): 537–59. David R. Vago 
and David A. Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART): A 
Framework for Understanding the Neurobiological Mechanisms of Mindfulness,” Frontiers in Human 
Neuroscience 6 (2012). 
 
70 Inspired by the rubber hand illusions, Thomas Metzinger, extended these experiments to the entire body 
to demonstrated subjects who phenomenologically experienced their bodies in bodies two meters away. 
Olaf Blanke and Thomas Metzinger, “Full-Body Illusions and Minimal Phenomenal Selfhood,” Trends in 
Cognitive Sciences 13, 1 (2008): 7-13. Mirror neurons are a subset of motor and sensory mirrors that fire 
when a person observes another person perform an action or receive pain, such that the observer triggers a 
neurological virtual simulation of the action or pain. Recently discovered, their role and function are in 
debate. See Vilayanur S. Ramachandran, The Tell-tale Brain: a Neuroscientist’s Quest for What Makes Us 
Human (New York: W.W. Norton, 2011) chapter 4, and Martin Schulte-Rüther, Hans J. Markowitsch, 
Gereon R. Fink, and Martina Piefke, “Mirror Neuron and Theory of Mind Mechanisms Involved in Face-
to-Face Interactions: A Functional Magnetic Resonance Imaging Approach to Empathy,” Journal of 
Cognitive Neuroscience 19, 8, (2007): 1354–1372. 
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My project narrows the scope to studies on mindfulness-based meditation practices as a 

way to engage the ‘Buddhism’ and ‘Science’ dialogue. It compares the changing senses 

of self as articulated by researchers of mindfulness-based meditation practices and by the 

Buddhist tradition, specifically the East Asian Mahayana Buddhist sources of Huayan as 

articulated by Fazang, and Zen as articulated by Dōgen. I will argue for how these studies 

examine the localized physical changes in the brain—focusing on the explicit and the 

foreground, at the expense of the nonphysical aspects of meditation—neglecting the 

implicit and the background. 

 

The methodological stance this project is employing, to use an East Asian Buddhist 

terminology, is a stance of nondualism. What I mean here is an understanding of the 

whole that does not prioritize “one part at the expense of the other part(s).”71 My project 

is also philosophical, as opposed to investigating philological, historical, anthropological 

questions, which are the other common approaches in Buddhist studies. By philosophical, 

I am mainly concerned with articulating the epistemological, metaphysical, and ethical 

aspects of how to understand meditation. I will do so by paying attention to a deepened 

meditative state, the relationship between parts and whole, and how meditative practices 

can lead to ethical change. 

 

                                                 
71 Shigenori Nagatomo, “Japanese Zen Buddhist Philosophy,” in The Stanford Encyclopedia of Philosophy, 
ed. Edward N. Zalta, Spring 2016, 2016, http://plato.stanford.edu/archives/spr2016/entries/japanese-zen/ 
(emphasis in the original). 
 

http://plato.stanford.edu/archives/spr2016/entries/japanese-zen/
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Chapter Summaries 

The second chapter starts by laying out the claims of studies on mindfulness-based 

meditation practices, especially the proposal of the mechanism for changing senses of 

self and what that means exactly. Then, I articulate the internal and external challenges to 

the studies, their methods, and conclusions from neuroscience, philosophy of science, and 

from Buddhist stances. Specifically the problems with researchers’ assumptions (a model 

of health as returning from an abnormal to statically normal function, ignoring the above 

normal or superhealthy) and the issue of measurement (especially with fMRI and 

localization model of the brain; overemphasis on the brain). 

 

In chapter three I propose the use of the 7th century Chinese monk Fazang and his 

articulation of a Huayan theory of causation and mereology not only as a critique of 

mechanistic causation and methodological reductionism, but also as a bridge between a 

localized and holistic model of the brain. I deal with methodological issues in my project 

of engaging Buddhist traditions with scientific endeavors, specially the questions of how 

to reconcile disparate methodological stances. The Huayan conception of causation and 

mereology is explained in contrast to researcher conceptions of these two metaphysical 

and epistemological characterizations of the world. Then I go into detail in critiquing 

researcher use of reductionism (methodological, empirical, and ontological; compared to 

nonreductive models of neuroscience), and mechanistic causation (isolating variables and 

ecological validity). I explain how the 4EA approach of cognition—which understand 

cognition as embodied, embedded, extended, enactive, and affective—is an important 
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route from the cognitive science direction to complete my bridge that starts with Huayan 

on the Buddhist side. Next, I use Huayan mereology to provide a corrective in the 

overemphasis on the brain and how researchers reduce the sense of self to the brain. I end 

by explaining Huayan metaphors and imagery of Indra’s net and Ocean-Mirror Sāmadhi 

to articulate a meditative understanding of the self. 

 

In chapter four, I argue for a more fruitful direction of research is to move away from a 

search for neural mechanisms, and to pay attention to how meditative practices may 

produce ethical change. This is a more complete understanding of how meditative 

practices can potentially lead to a changing sense of self. To do this, I move away from 

Huayan and bring in another East Asian Buddhist description of meditative practices, 

namely the 13th century Japanese monk Dōgen and his text Shoakumakusa. I explain 

how Dōgen sees the role that Zen meditative practice plays in transforming the sense of 

self. I will argue how change in ethical conduct is based on a change in sense of self. This 

is in concert with a holistic approach based on Huayan and ties in other relevant 

contemporary research conducted on how meditative practices lead to change in ethical 

behavior. 

 

In chapter five, I conclude with Huayan mereological implications for understanding 

neuroplasticity. I also address how the perspective of Buddhist studies scholarship can 

contribute to this growing discourse between Buddhist traditions and science. Finally, I 

end with thoughts on how this project has implications for not just the study of meditative 
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practices, but also ethical psychology, ethical philosophy, and the larger engagement 

between the humanities and scientific endeavors. 
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CHAPTER 2 

RECENT RESEARCH ON MINDFULNESS-PRACTICES 

 

Introduction 

In the first chapter, I provided a general introduction to the growing dialogue between 

‘Buddhism’ and ‘Science’ and argued why Buddhist studies scholarship can contribute to 

this dialogue currently dominated by neuroscientists. In this chapter I examine the 

neuroscientific studies on mindfulness-based meditation practices conducted in the past 

two decades, limiting my focus to those that claim effectiveness of mindfulness-based 

meditation practices for anxiety, depression, and stress because researchers propose a 

changing sense of self as a causal mechanism for these three conditions.  After laying out 

the various purported positive effects, I examine a group of researchers who propose 

mechanistic explanations of mindfulness-based meditation practices effectiveness by 

pointing to the neural correlates with changes in the senses of self. This includes 

examining their use of Buddhist ideas. Doing so makes explicit how researchers are 

studying the effectiveness of mindfulness-based meditation practices by measuring 

changes in the brain, and how these studies show the biases and blind spots of the current 

model of studies on mindfulness-based meditation practices that have been continually 

growing in popularity and influencing this discourse. After laying out their claims in the 

form of a deductive argument, I challenge the soundness of their argument by examining 

each premise. In this chapter, the critique is limited to their internal stance, i.e., within a 

neuroscientific framework. After questioning their stance from within their own field, we 
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can then proceed in the following chapter to take a broader perspective and question their 

claims from without, by revisiting their methodology, experimental and philosophical 

structure, and hidden assumptions, to critique the issues of measurement and isolation of 

brain regions from an external, philosophical stance, and introduce Huayan Buddhist 

philosophical critiques into the dialogue. 

 

Meta-Analyses of the Positive Effects of Mindfulness-Based Meditation Practices 

I begin with an overview by examining the major meta-analyses and meta-studies on 

mindfulness-based meditation practices in the last decade and a half. While the majority 

of individual studies conducted on mindfulness-based meditation practices claim that 

they have produced evidence for positive effects of mindfulness-based meditation 

practices, the quality of these studies has not remained unchallenged. Part of the 

mindfulness movement includes popular media’s increasing hyperbolic misrepresentation 

of merely suggestive and tentative research findings. I will start with the various positive, 

but contested, effects that these studies claim by comparing state of the field reports. 

Scott Bishop’s 2002 summary-survey of the field examining the effectiveness and 

mechanisms of action for MBSR concludes that the evidence thus far does not strongly 

support its use for mental wellbeing, due to the lack of good studies free of 

methodological problems, yet further research is strongly recommended.72 These 

methodological issues “include inappropriate or inadequate use of statistics, the use of 

unvalidated measures, failure to control for concurrent treatments that might effect the 

                                                 
72 Scott R. Bishop, “What Do We Really Know About Mindfulness-Based Stress Reduction?” 
Psychosomatic Medicine 64, no. 1 (January 1, 2002): 71–83. 
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outcome variables, and arbitrary determination of clinical response.”73 Paul Grossman et 

al.’s 2003 meta-analysis found sixty-four empirical studies and included the twenty of 

acceptable quality and relevance in their report, which does endorse MBSR as effective 

for a wide range of mental and physical health issues.74 

 

Maria Ospina et al.’s 2007 state of the research comprehensive report (263 pages, and an 

additional 200+ pages of appendices) for meditation practices conclude that while they 

produces significant changes for healthy individuals, there is no firm evidence for its 

effectiveness in alleviating stress, hypertension, cardiovascular disease, or substance 

abuse.75 These were the main effects investigated for a range of meditation practices 

including Transcendental Meditation (TM), Mindfulness-Based Stress Reduction 

(MBSR), Mindfulness-Based Cognitive Therapy (MBCT), yoga, taichi, and qigong. 

Clearly, these practices should not be conflated. Nevertheless, researchers understand 

them to fall under the large umbrella category of meditation. Studying the 813 cases 

between 1956 and 2005 (with half after 1994, and 61% conducted in North America), 

they “found the methodological quality of meditation research to be poor, with significant 

threats to validity in every major category of quality measured, regardless of study 

design.”76 Specifically, the methodological flaws include the failure to use double blind 

                                                 
73 Bishop, “What Do We Really Know About Mindfulness-Based Stress Reduction?” 72. 
 
74 Paul Grossman et al., “Mindfulness-based Stress Reduction and Health benefits-A Meta-analysis,” 
Journal of Psychosomatic Research 57, no. 1 (2004): 35–44. 
 
75 Maria B. Ospina et al. “Meditation Practices for Health: State of the Research.” Evidence 
Report/Technology Assessment, no. 155 (June 2007): 1–263. 
 
76 Ospina et al, “Meditation Practices for Health,” 3. 
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assignments to hide the tested intervention or hypothesis (this occurred in 97% of the 

randomized control trails), the failure to use properly representative sample populations 

(characterizing 84% of the before-and-after studies), the failure to account for possible 

conflict of interest (only 72% of studies adequately reported source of funding), detection 

biases that failed to account for possible differences in previous exposure of intervention 

practices or that the outcomes tested for were already initially present for the research 

subjects (affecting 93% of studies), and attrition bias (80% of studies had attrition rates 

that where high enough to possibly introduce differences between the groups being 

compared).77 

 

Jasmine Teleki’s 2009 meta-analysis found that when compared to waitlist controls, 

MBSR was “effective across a broad range of psychological outcome variables and 

particularly helpful for stress,” but less effective compared to other forms of treatment.78 

Comparing subjects to waitlist controls is one of the issues at the heart of uncertainty 

around these studies: lack of quality controls. Both waitlist subjects and the subjects who 

practice MBSR are predisposition to seek stress relief. Clearly, waitlist controls are not 

random controls. Amanda Shallcross et al.’s 2015 found that when MBCT was compared 

to active control groups—that compared mindfulness with music therapy, nutritional 

                                                 
77 Ospina, “Meditation Practices for Health,” 56-61. 
 
78 Jasmine Williams Teleki, “Mindfulness-Based Stress Reduction: A Meta-Analysis of Psychological 
Outcomes” (Palo Alto University, 2009), http://gradworks.umi.com/33/96/3396779.html. 

http://gradworks.umi.com/33/96/3396779.html
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education, and physical activity—there were no discernible in the significant “reductions 

in depressive symptoms and improvement in life satisfaction.”79 

 

Stefan Hofmann et al.’s 2010 meta-analytic review for MBSR and MBCT on anxiety and 

depression concludes they are moderately effective and are promising intervention 

methods. 80 Robert McCarney’s 2010 meta-analysis echoes Hoffmann et al.’s and 

provides a summary of other reviews published before 2008.81 McCarney et al.’s 2012 

meta-analysis found MBCT reduced symptoms of depression and levels of active 

depression.82 Jon Vøllestad et al.’s 2012 systematic review and meta-analysis concludes 

MBSR and MBCT “are associated with robust and substantial reductions in symptoms of 

anxiety and comorbid depressive symptoms,” and provides a summary of prior reviews.83 

Bassam Khoury et al.’s 2013 comprehensive meta-analysis intended to clarify 

inconsistencies of report findings and concluded that MBSR and MBCT are effective 

treatment for psychological problems, “especially effective for reducing anxiety, 

                                                 
79 Amanda J. Shallcross et al., “Relapse Prevention in Major Depressive Disorder: Mindfulness-Based 
Cognitive Therapy versus an Active Control Condition,” Journal of Consulting and Clinical Psychology 83, 
no. 5 (October 2015): 964. 
 
80 Hofmann, Stefan G. et al. “The Effect of Mindfulness-based Therapy on Anxiety and Depression: A 
Meta-analytic Review.” Journal of Consulting and Clinical Psychology 78, no. 2 (2010): 169–83. 
 
81 Robert William McCarney, “Mindfulness-Based Therapies for Psychological Health Conditions: A 
Meta-Analysis” (University of Hertfordshire, 2010). 
 
82 Robert William McCarney, Joerg Schulz, and Andrew Robert Grey, “Effectiveness of Mindfulness-
Based Therapies in Reducing Symptoms of Depression: A Meta-Analysis,” European Journal of 
Psychotherapy & Counselling 14, no. 3 (September 1, 2012): 279–99. 
 
83 Jon Vøllestad, Morton B. Nielsen, and Geir H. Nielsen, “Mindfulness- and Acceptance-Based 
Interventions for Anxiety Disorders: A Systematic Review and Meta-Analysis.,” The British Journal of 
Clinical Psychology 51, no. 3 (2012): 239–60, 239. 
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depression, and stress.”84 Most recently, Madhav Goyal et al.’s 2014 comprehensive 

systematic review (of over 18,000 citations) and meta-analysis concludes moderate 

evidence for mindfulness-based meditation practices effectiveness for anxiety, depression, 

and pain.85 

 

Meta-analyses are supposed to filter out the noise and get a better signal by aggregating 

data from multiple studies. However, they are still subjected to authors’ biases and 

agendas, whether conscious or unconscious. The meta-analyses above had different 

inclusion criteria: minimal number of participants, (non)clinical settings, time frame 

(longitudinal studies), type (randomized control trials) and number of control groups, and 

what counts as sufficient data or statistical significance. There are also risks of 

publication bias (only Grossman et al.’s study examines unpublished studies). Regardless, 

the above suggest that when narrowed down to MBSR and MBCT studied within the past 

decade, there is moderate evidence for their therapeutic effects for anxiety and depression. 

 

                                                 
84 Bassam Khoury et al., “Mindfulness-based Therapy: A Comprehensive Meta-analysis,” Clinical 
Psychology Review 33, no. 6 (August 2013): 763–71, 763. 
 
85 Madhav Goyal, et al. 2014. “Meditation Programs for Psychological Stress and Well-being: A 
Systematic Review and Meta-analysis.” JAMA Internal Medicine 174 (3): 357. Goyal et al.’s study 
reviewed over 18,000 citations and had over 700 cases in consideration, but only took in forty-seven for 
their study because of flaws in design, methodology, insignificant statistical difference, or other problems 
of the vast majority of research. One of the co-authors of this study, Erica Sibinga, said that the members of 
group who had more expertise in meta-analysis wanted to throw out half of the cases they took, but Sibinga 
and the rest of the authors who meditated argued to keep them in because they saw some worthy signal in 
those studies (despite them not being the best designed or having flaws). Sibinga’s response during 
question and answer session after Segal’s presentation “Contemplative Clinical Science.” 
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MBCT was developed by Zindel Segal, Mark Williams, and John Teasdale using MBSR 

as a basis and combining to it with cognitive behavioral therapy principles86 in order to 

specifically treat depression.87 MBSR and MBCT are both standardized eight-week 

programs where participants attend a weekly class for two to three and a half hours, with 

one of the meetings a day long. Participants are asked to commit forty-five minutes a day, 

at least six days week, to complete daily practices and exercises at home. The latter 

include gentle hatha yoga, and meditations while supine, sitting, and walking. Meditation 

refers to “mindfulness of breath, body, feelings, thoughts, emotions, and choiceless 

awareness.”88 According to their professional training materials, “Mindfulness meditation 

as utilized in MBSR most closely resembles the Western Vipassanā (Insight) meditation 

practices taught in the Theravada Buddhist traditions.”89 Both are regulated with teacher 

certification programs making them more consistent. This obviates difficulties of studies 

trying to compare other mindfulness-based meditation practices or across Buddhist 

                                                 
86 Judith Beck summarizes  cognitive behavior therapy as an intervention that presupposes mental disorders 
(such as anxiety and depression) are caused by problems with the individual’s thinking processes, and thus 
offers a set of mental techniques for the individual to overcome their cognitive dysfunctions, which are 
“inaccurate and/or unhelpful” thinking. Judith S. Beck, Cognitive Behavior Therapy, Second Edition: 
Basics and Beyond (New York: The Guilford Press, 2011), 2. She identifies the basic principles of CBT to 
provide individuals with a “variety of techniques to change thinking, mood, and behavior” and teaches 
individuals “to identify, evaluate, and respond to their dysfunctional thoughts and beliefs,” ibid, 10. While 
these tools may be helpful, this definition of anxiety and depression as caused by problems solely within 
the individual serves the neoliberal ideological narrative that places the onus on the individual and neglects 
the societal and institutional factors that contribute to mental disorders. This is further addressed in the next 
chapter by Vidal and Ortega’s critiques. 
 
87 Zindel V. Segal, J. Mark G. Williams, and John D. Teasdale, Mindfulness-Based Cognitive Therapy for 
Depression: A New Approach to Preventing Relapse (New York: The Guilford Press, 2002). 
 
88 Saki F. Santorelli and Jon Kabat-Zinn, ed. Integrating Mindfulness Meditation into Medicine and Health 
Care: Mindfulness-Based Stress Reduction Professional Education and Training, MBSR Standards of 
Practice, Curriculum, and Supporting Materials. Center for Mindfulness Professional Education and 
Training Resource Manual, (2012) 17. 
 
89 Santorelli and Kabat-Zinn, Integrating Mindfulness Meditation, 12. 
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meditation practices, as even within Tibetan or Zen Buddhist traditions there are large 

varieties, not only among the various schools, but also within one school and one lineage. 

Consistency and replicability are valued traits for current researchers of mindfulness-

based meditation practices in particular and for studies done through the current scientific 

paradigms of research in general.90 

 

Studies on the effects of mindfulness-based meditation practices show physical, 

emotional, and mental changes for practitioners. The mental and physical exercises 

involved in mindfulness-based meditation practices affects both mental and body states 

because the mind-body complex is not a simple Cartesian disjunct. The plethora of 

studies have led to meta-studies that have looked at the effects of mindfulness-based 

meditation practices on issues besides MBSR and MBCT on stress, anxiety, and 

depression, which were emphasized above. Meta-studies include mindfulness-based 

meditation practices’ effectiveness on obsessive thinking, intrusive thoughts, post-

traumatic stress disorder, high blood pressure, acceptance in living with AIDS/HIV, 

cancer, multiple sclerosis, fibromyalgia, binge eating, positive/negative affect, psychosis, 

and chronic health problems. Studies have also looked at effects outside clinical settings, 

on youth, in schools, and nondominant cultural and/or marginalized populations. 

 

                                                 
90 Researchers prefer studies with MBSR subjects because of the veneer of standardization. This may be 
because they have taken an MBSR course themselves. Although, those who teach MBSR may know the 
variability of this supposed standardization, like Norman Farb, who questions this. He talks of multiple 
mindfulness, and the need to assess empirically the variability of different teachers and how they affect 
student outcome (say for stress management, or attention skills, and to see if masters teachers are better 
than others). Yet he still conducts studies assuming MBSR is one thing. Norman Farb, “Does One Size Fit 
All in Mindfulness Interventions?” (Lecture, New York, NY, Jul 2, 2015). 
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While the amount of research done on the clinical efficacy of mindfulness has surged 

exponentially, the studies on its affects for anxiety, depression, and stress deserve special 

attention for the purposes of this project. Most interesting are the studies that focus on 

brain changes to observe the effects of mindfulness because such studies provide an entry 

point into the dialogue between Buddhist traditions and sciences. Of the different studies, 

the ones that focus on how mindfulness-based meditation practices affects the brain, or 

uses scans and measurements of brain changes, are of special interest because they 

directly deal with the proposed change in senses of self. As I will explain shortly, the 

researchers I engage with explicitly bring in Buddhist ideas of the (not-)self in their 

proposed mechanistic explanations of mindfulness-based meditation practices’ efficacy, 

claiming mindfulness-based meditation practices changes the neural correlates of the 

senses of self. Before doing so, I will briefly overview the research of mindfulness-based 

meditation practices’ effects on the brain. 

 

Research of Mindfulness-Based Meditation Practices on the Brain 

William Marchand’s 2012 overview finds studies of mindfulness-based meditation 

practices show impact on brain function and brain structure in all major brain lobes.91 

This is something I will revisit when I start to challenge the localization model of the 

brain later and propose a more probabilist model, 92 like electron clouds rather than 

                                                 
91 William R. Marchand, “Mindfulness-Based Stress Reduction, Mindfulness-Based Cognitive Therapy, 
and Zen Meditation for Depression, Anxiety, Pain, and Psychological Distress,” Journal of Psychiatric 
Practice 18, no. 4 (July 2012): 233–52, 238-41. 
 
92 Not to be confused with a probabilistic or Bayesian approach to brain function concerned with how the 
brain represents data by assigning probabilities to sensory input. Cf. Rajesh P. N. Rao, Bruno A. Olshausen, 
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electron shell orbits, based on the work of Javier Gonzalez-Castillo et al. and Michael 

Anderson et al. 93 A localization model, also known as modularity specialization sees 

different areas of the brain to be in charge of specific (especially cognitive) functions, 

much like parts in a machine. Alternatives include a distributive processing model where 

interaction between regions processes information, or a collaboration model in which 

both types of processing are combined. 

 

The different measurements for neuroelectrical and neuroimaging correlates of the range 

of meditative practices are electroencephalograph (EEG, used to study meditation since 

the 1950s), positron emission tomography (PET), single-photon emission computerized 

tomography (SPECT), magnetic resonance imaging (MRI), and functional magnetic 

resonance imaging (fMRI).94 Only the first of the five measurement techniques in use 

does not espouse a localization model of brain. The latter techniques use radioactive 

tracers (PET and SPECT, used to study meditation since the 1990s) or magnetic fields 

and radio waves (MRI and fMRI, used to study meditation since the 2000s) to measure 

blood flow95 and oxygen usage. The increasingly popular technique in observing the 

                                                                                                                                                 
and Michael S. Lewicki, Probabilistic Models of the Brain: Perception and Neural Function (Cambridge, 
Mass: MIT Press, 2002). 
 
93 Javier Gonzalez-Castillo et al., “Whole-Brain, Time-Locked Activation with Simple Tasks Revealed 
Using Massive Averaging and Model-Free Analysis,” Proceedings of the National Academy of Sciences 
109, no. 14 (April 3, 2012): 5487–92, and Michael L. Anderson, Josh Kinnison, and Luiz Pessoa, 
“Describing Functional Diversity of Brain Regions and Brain Networks,” NeuroImage 73 (June 2013): 50–
58. 
 
94 For an introductory explanation and overview of past studies, see Lutz et al, “Meditation and the 
Neurosciences of Consciousness,” 529-41. 
 
95 In the East Asian conception of the mind-body complex, blood flow is correlated with qì (氣, Japanese: 
ki) energy flow as in the compound qìxuè (氣血). See Yasuo Yuasa, The Body: Toward an Eastern Mind-
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brain is fMRI, and this popularity extends to researchers of mindfulness-based meditation 

practices. It uses blood-oxygen-level dependent contrast imaging, or BOLD-contrast 

imaging. This type of measurement is not without criticism, which will be addressed later. 

All the above capture snapshots of brain activity during (or recently after) mindfulness-

based meditation practices. There is also interest in long term effects on the brain, 

measured through cortical thickening, and gray matter density.96 The measurement of 

long term effects reflects an acceptance of a paradigm shift in neuroscience from a static 

to a neuroplastic brain. The paradigm shift to neuroplasticity means researchers are 

looking for how mental or physical activities prune old connections, or make and 

strengthen new neural connections.97 

 

This leads to the heart of the argument: mindfulness-based meditation practices changing 

senses of self. In addition to measurements on what psycho-physical changes 

mindfulness-based meditation practices have on the individual, researchers propose 

psychological (and recently social) and physiological mechanisms to provide explanation 

for the changes. With the increasing amount of (still questionable) data, there is need for 

                                                                                                                                                 
Body Theory, ed. Thomas P. Kasulis, trans. Shigenori Nagatomo and Thomas P. Kasulis, SUNY Series in 
Buddhist Studies (Albany: State University of New York Press, 1987) and Yasuo Yuasa, The Body, Self-
Cultivation, and Ki-Energy, trans. Shigenori Nagatomo and Monte S. Hull (Albany: State University of 
New York Press, 1993). 
 
96 Sara W. Lazar et al., “Meditation Experience Is Associated with Increased Cortical Thickness,” 
Neuroreport 16, no. 17 (November 28, 2005): 1893–97, Britta K. Hölzel et al., “Mindfulness Practice 
Leads to Increases in Regional Brain Gray Matter Density,” Psychiatry Research: Neuroimaging 191, no. 1 
(January 2011): 36–43, and Do-Hyung Kang et al., “The Effect of Meditation on Brain Structure: Cortical 
Thickness Mapping and Diffusion Tensor Imaging,” Social Cognitive and Affective Neuroscience 8, no. 1 
(January 2013): 27–33. 
 
97 Crucial to Schwartz and Gladding’s argument, is how mindfulness-based meditation practices decouples 
old neural connections and makes new ones. 
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better theoretical understanding. My focus here is on the proposed neurological 

mechanisms. 

 

One recent influential study of mindfulness meditation is a 2007 study by Norman Farb et 

al., cited 837 times.98 Farb et al. used fMRI to compare changes in novice participant 

brains (before and after mindfulness training)—specifically the medial prefrontal cortex 

(mPFC) and posterior cingulate cortex (PCC)—and proposed two different neural 

networks of self-reference: an experiential and a narrative self-reference. Farb et al.’s 

study does not explicitly mention Buddhism, which is why I am instead mainly engaging 

with the two articles co-authored by Vago, which does explicitly mentions Buddhist 

terminology and cites Buddhist texts. Farb et al.’s work has clearly influenced Vago and 

his co-authors as they praise that 2007 piece as “[p]robably the most insightful 

neuroimaging study to address the neural correlates of a change in perspective on the 

self.”99 

 

Five years after Farb et al.’s study, Vago and Silbersweig’s 2012 study continues in this 

direction by proposing three different neural networks of self-processes. Vago is 

continuing the work he started as a co-author of Britta Hölzel et al.’s 2011 article that 

asks “How Does Mindfulness Meditation Work?” and answers by proposing a 

                                                 
98 According to Google Scholar accessed April 23, 2017. Norman A. S Farb et al., “Attending to the 
Present: Mindfulness Meditation Reveals Distinct Neural Modes of Self-Reference,” Social Cognitive and 
Affective Neuroscience 2, no. 4 (December 1, 2007): 313–22, doi:10.1093/scan/nsm030. 
 
99 Hölzel et al., “How Does Mindfulness Meditation Work?” 548. 
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mechanism of a change of the “perspective on the self.”100 While these are presented as 

part of an overall package of change, including bodily awareness, emotional awareness 

and regulation, the key point of interest is Vago’s proposed changes in neural self-

processes. Vago and his co-authors in these two studies explicitly emphasize the neural 

mechanism of mindfulness-based meditation practices as changing the sense of self.101 

The reason I am limiting my focus to Vago is to narrow my scope to him and his co-

authors, who are trained in science, not in Buddhist studies or religion, yet are openly 

engaging with Buddhist texts, Buddhist scholars, and Buddhist terminology (as 

highlighted in the introductory remarks of Chapter 1).102 The indication that Vago’s work 

has had impact is evidence by the 988 citations of the 2011 article, and 328 citations of 

the 2012 article.103 

 

                                                 
100 Hölzel et al., “How Does Mindfulness Meditation Work?” 
 
101 Vago and Silbersweig references Victoria Ives-Deliperi’s 2011 work, which is an earlier step in this 
direction, although the neural mechanism she proposes stops at introception and disindentification. See 
Victoria L. Ives-Deliperi, Mark Solms, and Ernesta M. Meintjes, “The Neural Substrates of Mindfulness: 
An fMRI Investigation,” Social Neuroscience 6, no. 3 (June 1, 2011): 231–42 and Victoria L. Ives-Deliperi, 
“The Matter of Mindfulness: Investigations into the Mechanisms of Mindfulness” (PhD diss., University of 
Cape Town, 2008), http://hdl.handle.net/11180/3717.  

Newberg and J. Iversen examine “neurophysiological mechanisms and neurochemical substrates 
that underlie the complex processes of meditation” and mention an effect of meditation that “alter[s] the 
perception of the self,” however they do not develop this and instead focus on neurotransmitters. Andrew. 
B. Newberg and J. Iversen, “The Neural Basis of the Complex Mental Task of Meditation: 
Neurotransmitter and Neurochemical Considerations,” Medical Hypotheses 61, no. 2 (August 2003): 282–
91, 282, 286. 

This attention towards neural mechanisms meditation goes beyond mindfulness-based meditation 
or other seated or “still” forms of meditation. Vago has a chapter on the neural mechanisms of yoga in 
Laura Schmalzl and Catherine E. Kerr, eds., Neural Mechanisms Underlying Movement-Based Embodied 
Contemplative Practices (Frontiers Media, 2016). 
 
102 Also of interest are Jeffrey Schwartz and Rebecca Gladding who mention helpful and unhelpful “sense 
of self” Schwartz and Gladding, You Are Not Your Brain, 82-85. 
 
103 According to Google Scholar, accessed April 23, 2017. 

http://hdl.handle.net/11180/3717
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Research Context and Assumptions 

Before directly engaging with the arguments of Vago and his co-authors in the next 

section, in this section I wish to step back and consider the overall picture of the context 

of these studies. What drives scientific research is theoretically a quest for knowledge, 

but practically, in the social context of a need for funding and the incentive for 

publication and recognition within the scientific academic-research community means 

certain questions are asked more than others. The history of science shows how the work 

of scientists is driven by different social contexts: not only paradigm shifts in 

methodology, but also shifts in social values. Currently, the funding aspect shows global 

capitalism at work. Military purposes account for a significant amount of US government 

funding. Medical therapeutic intervention yield high return on investments. Mindfulness 

is a multi-billion dollar industry.104 Without the rapid monetization of mindfulness, it 

would be hard to imagine the exponential increase in its research. 

 

Experiments conducted need to generate a practical gain in order to answer the ‘so-what’ 

question. Understandably, time and resources are limited, so this is not an unreasonable 

way to prioritize research. What must be highlighted is the contrasting way of 

investigation by a drive for understanding the nature of reality and fundamental truths. 

The distinction isn’t just between asking the ‘how’ questions of science in contrast to the 

‘why’ questions of philosophy and religion.105 Rather, it’s a distinction shown by the 

                                                 
104 “Americans spent $4.2 billion on mindfulness-related health practices in 2009.” Wilson, Mindful 
America, 2. 
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studies in the early 20th century of the heart contractions of the yogis (see Chapter 1 note 

39). Anomalies are studied only to a limited extent. Researchers conduct studies on 

claims of cessation of pulse and heart contractions, but not on control of muscles near the 

heart that limits blood flow re-entry causing an appearance of an arrested pulse and 

heartbeat nor of voluntary slowing of the heart. The former contradicts existent 

understanding of the human being, while the latter asks what it means to be superhealthy. 

Researchers of mindfulness-based meditation practices are focused on how such practices 

can be used as interventions are for subnormal conditions such as stress, anxiety, 

depression, and Obsessive-Compulsive Disorder.106 This focus on the subnormal ignores 

the supernormal. Since the current model of health is limited to concerns with how to 

bring the person from an unhealthy state back to a healthy state, the latter questions (such 

as developing the control of muscles which are normally involuntary) are not pursued 

nearly as much in research. The questions that drive the studies and the way these 

questions are frame will structure the answers. 

 

                                                                                                                                                 
105 The historical Buddha and the enormous Buddhist canon and commentarial tradition can also be 
separated into theory and practice. The former would be concern for the fundamental truth of the world, 
asking questions of reality (not strictly metaphysical for its own sake, but epistemology in order to dispel 
illusion and ignorance) for teleological and soteriological purposes. The practical aspects include not just 
ethics or the prescribed Buddhist path, rather, there are real world concerns of spreading and sustaining 
Buddhism as an institution, otherwise it would not have survive for so long as a world religion with various 
established  institutions (not just referring to the survival of its ideas). It is important to note that Buddhism 
privileges practice over theory. 
 
106 In fact, all of the meta-studies and meta-analysis mentioned in the beginning of this chapter are 
concerned with clinical effects. There are much less meta-analyses of non-clinical effects of MP. One such 
recent study is Juliane Eberth and Peter Sedlmeier’s 2012 meta-analysis. They examine MP’s effects 
outside clinical settings and conclude effects of “higher psychological well-being” on measures of “positive 
and negative emotions, emotion regulation, personality traits, self-concept, self-realization, stress, and well-
being.” Juliane Eberth and Peter Sedlmeier, “The Effects of Mindfulness Meditation: A Meta-Analysis,” 
Mindfulness 3, no. 3 (September 1, 2012): 174–89, 174. 
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The current model of health is a biostatistical model that seems to have emerged in the 

1970s. In his widely cited 1977 essay Health as a Theoretical Concept, the philosopher 

of medicine Christopher Boorse first articulated this perspective when he defined health 

as “normal functioning, where the normality is statistical and the functions biological.”107  

Boorse champions this biostatistical definition of health as “value-free,” and hence 

objectively scientific. This definition has been criticized and hotly debated, 108  but 

nevertheless provides the philosophical underpinning of these studies as shown by the 

aforementioned study that needed to quantify sadness as movement in forty-four groups 

of facial muscles. 

 

                                                 
107 Christopher Boorse, “Health as a Theoretical Concept” Philosophy of Science 44 (1977): 542-73, 524. 
 
108 See Kingma, Elselijn. “What Is It to Be Healthy?” Analysis 67 (2007): 128–33, for a summary of how 
Boorse's biostatiscal model falls short of empirical support due to necessarily evaluative and subjective 
choices of reference classes, hence its claim to objectivity is tautological. For in-depth criticism of this 
supposedly “value-free” definition and an alternative proposal, see Nordenfelt, Lennart.. “Concepts of 
Health and Their Consequences for Health Care” Theoretical Medicine 14 (1993): 277-85 and Nordenfelt, 
“On Medicine and Other Species of Health Enchancement.” In The Goals and Limits of Medicine, edited 
by Lennart Nordenfelt and Per-Anders Tengland, (Stockholm: Almqvist & Wiksell International.1996) 33-
51. There is much at stake in this debate over the definition of health. It is clear that how we understand 
health has “social and economic consequences.”  Nordenfelt. “On the Relevance and Importance of the 
Notion of Disease” Theoretical Medicine 14 (1993) 15-26, 18. For example, the gay and lesbian 
movements fought for and won the removal of homosexuality from the Diagnostic and Statistical Manual 
of Mental Disorders. They gained the right to be labeled “healthy,” and thus to become a normalized part 
of society.  (Boorse's definition attributes to organisms goals of survival and reproduction. Though the 
latter is necessary for the survival of the species, to label any individual organism as unhealthy if they could 
not or wish not to reproduce is heteronomative, pace his claim to a value-free definition.) Conversely, 
individuals with borderline conditions such as migraines, fibromyalgia , or chronic fatigue syndrome may 
wish to receive a disease label because of the rights, social roles, or insurance benefits gained from such 
recognition.  Also, the definition of health concretely affects healthcare. The biostatistical definition directs 
the goal of healthcare to bring patients back to statistically normal function. As Nordenfelt puts it, this is 
healthcare that “aims to eliminate chemically and psychologically abnormal states.” In contrast, he argues, 
his definition of health would lead to healthcare that emphasizes “individual analysis of a person’s vital 
goals” and “measures directed at health promotion, including health education, health protection and 
rehabilitation.” Nordenfelt, Lennart.. “Concepts of Health and Their Consequences for Health Care” 
Theoretical Medicine 14 (1993): 277-85, 282-83. 
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The biostatsical model divides the population into the statistically normal and abnormal. 

One is either within the majority of the bell curve, or falls outside it. There is no 

distinction between individuals who fall below the norm and those who are above, or 

between what Yuasa Yasuo calls the “subnormal” and “supernormal” ranges.  Using this 

distinction, Yuasa argues we are better able to understand meditation as having the 

potential to move an individual from subnormal to normal, and from normal to 

supernormal states. Using Yuasa’s terms, the shift in meditation research can be seen as a 

shift from an initial curiosity about a supernormal population of yogis and monks to the 

current boom in interest about how to help subnormal populations with clinical issues 

return to normal functioning. While there is still research conducted asking if meditation 

leads to supernormal attention, concentration, cortical thickness, brain hemispheric 

synchronization, control over autonomic functions, and longevity, these studies are far 

outnumbered by ones focusing on the ability of meditation to help subnormal cases. 

 

Vago and his co-authors are contributing to the context of therapeutic interventions and 

other practical applications of mindfulness. There is enough research done on observation 

and quantification of the effects of mindfulness-based meditation practices, and not 

(strong) enough theory to explain it. Their primary question asks what are the 

mechanisms of mindfulness-based meditation practices.109 Their aim is to provide neural 

mechanisms, and in doing so, use neural correlates of psychological experience (where 

                                                 
109 As shown by the full title of these articles: “How Does Mindfulness Meditation Work? Proposing 
Mechanisms of Action From a Conceptual and Neural Perspective” and “Self-Awareness, Self-Regulation, 
and Self-Transcendence (S-ART): A Framework for Understanding the Neurobiological Mechanisms of 
Mindfulness.” 
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psychological is concerned with the nonconscious phenomenological, subjective-agent-

in-action, and reflective-narrative senses of self) since their training is in neural 

psychology. They wish to take advantage of new neural imaging data from fMRI, which 

suggests an influenced from physicalism, reductionism, and mechanistic causation. 

 

This emphasis on fMRI moves our discussion away from the motivations and socio-

political, historical context of research to the way it is conducted, to the next subject of 

the basis of observation and measurements. Mindfulness is operationalized to what’s 

observable changes in behavior or in neural imaging. Data is collected and quantified, 

even self-reports are done with checklists and numerical scales. The methodology of 

research focuses on isolation: of variables, of mechanisms, of brain regions. The use of 

and reliance on these methods without mentioning any short comings indicate a few 

possibilities: 1) that these methods are adequate in studying and explaining mindfulness-

based meditation practices; 2) they are unaware of the of short comings with these 

methods, or their awareness of them does not prevent their work with these methods; or 3) 

their methodological orientation as researchers prohibits them from asking these 

methodological questions beyond the scope of these investigations. With this context of 

their research spelled out, I will begin unpacking their arguments in the two articles.  
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Vago and His Co-Authors Arguing the Mechanism of Mindfulness as the Changing 

Senses of Self 

Britta Hölzel and her team of co-authors are trained in psychology, neuroscience, 

molecular biology, and psychiatry. None of them have formal academic training in 

Buddhist studies nor religious studies, yet they cite paragraph-length sections of the 

Satipatthāna Sutta twice in an article published in the journal Perspectives on 

Psychological Science.110   They aim to consolidate extant research on mechanisms of 

mindfulness-based meditation practices that are “almost exclusively from a conceptual, 

psychological perspective,” 111  while they add and “integrate a neuroscientific 

perspective.”112 They identify four areas as mechanisms of action for mindfulness-based 

meditation practices: 1) attention regulation; 2) body awareness; 3) emotion regulation 

(includes: a) reappraisal; and b) exposure, extinction, and reconsolidation); and 4) change 

in perspective on the self. The four work in conjunction in order to enhance overall self-

regulation. For each mechanism, they describe the exemplary instructions given to 

practitioners, self-reported and experimental behavioral findings, and the associated brain 

areas. 113  While their purported topic is mindfulness meditation, they continually 

                                                 
110 Hölzel et al., “How Does Mindfulness Meditation Work?” 541, 543. 
 
111 They do not define what they mean by psychological perspective but it seems to describe the third of the 
four interacting mechanisms they propose, which is emotion regulation. They compare “Buddhist teachings” 
with “Western psychological terminology” and introduce “Buddhist psychology,” 547. To give a sense of 
what psychological perspectives encompasses, their bibliography references work from journals that 
include Clinical Psychology & Psychotherapy, Journal of Personality and Social Psychology, Development 
and Psychopathology, Psychosomatic Medicine, Psychoneuroendocrinology, Psychophysiology, and 
Journal of Experimental Psychology: Human Perception and Performance. There is no indication that their 
psychological perspective includes depth psychology. 
 
112 Hölzel et al., “How Does Mindfulness Meditation Work?” 538. 
 
113 Hölzel et al., “How Does Mindfulness Meditation Work?” 539. 
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reference previous research done on the broad term meditation, sometimes specifying 

which type, but far too often make blanket statements about meditators, mediation 

practice, and meditation training without specification. Although they have not used 

studies on TM, yoga, or qigong, they reference research on taichi, samatha, vipassanā, 

focused attention, opening monitoring, compassion meditation, loving-kindness 

meditation, 114  relaxation meditation, and mindfulness meditation. Unfortunately, as 

Ospina et al. pointed out, this problem of conflating large varieties of practices (including 

moving forms of meditation and seated forms of meditation) under the umbrella term 

meditation is not unique to Hölzel et al. 

 

Returning to the four main mechanisms of action, attention regulation means the learned 

ability to sustain focus for increasingly longer time.115 The area of the brain that enables 

executive attention, the anterior cingulate cortex (ACC), shows greater activation during 

meditation and greater cortical thickness in experienced meditators.116 Body awareness is 

“enhanced awareness of bodily states and greater perceptual clarity of subtle 

                                                 
114 Hölzel et al. cite Sharon Salzberg Lovingkindness: The revolutionary art of happiness. (Boston, MA: 
Shambhala 1995) but do not spell out what is the distinction between compassion meditation and loving-
kindness meditation. Vago and Silbersweig do distinguish between the two. They also cite Salzberg on 
loving-kindness, along with Matthieu Ricard and Buddhaghosa’s Path to Purification. Vago and 
Silbersweig summarizes loving-kindness as a practice that cultivates “loving-kindness toward oneself, a 
good friend, a neutral person, a difficult person, all four of the above equally, and then gradually the entire 
universe,” 14. They describe compassion practice as “the simultaneous cultivation of open presence along 
with the generation of compassion,” 14. 
 
115 Here they cite Barinaga, M. (2003). “Buddhism and neuroscience. Studying the well trained mind.” 
Science, 302, 44–46. 
 
116 Hölzel et al., “How Does Mindfulness Meditation Work?” 540. 
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interoception.” 117  However, self-reported greater awareness neither equals greater 

precision nor accuracy as initial studies on heartbeat detection shows no difference 

between meditators and nonmeditators. The insula activates during interoception and 

mindfulness meditation increases insula activation. They also point out research that 

argue for the relationship between increased bodily awareness (and bodily reaction to 

emotions) to greater emotional regulation, and greater understanding of others, leading to 

“improved emphatic responses and compassion.”118 Hötzel et al. reason that one goes 

from an increased awareness of one’s body, to increased awareness of one’s emotions, to 

better understanding of others, to increased empathy. 

 

The third mechanism, emotion regulation, is imputed by mindfulness meditators showing: 

less emotional interference… decreased negative mood states, (Jha, 
Stanley, Kiyonaga, Wong, & Gelfand, 2010), improved positive mood 
states, and reduced distractive and ruminative thoughts and behaviors (Jain 
et al., 2007)…[which] may help to reduce reactivity to repetitive thoughts 
(Feldman, Greeson, & Senville, 2010)… and facilitates a return to 
emotional baseline after reactivity.119 
 

Hötzel et al. explains the neural mechanisms with research that show increased prefrontal 

cortex (PFC, which include the various areas that regulates emotion) and anterior 

cingulate cortex (ACC, which enables executive attention) activation with decreased 

amygdala (involved in generating emotions) activity. They then distinguish between two 

types of regulation: reappraisal and extinction. The former is “the adaptive process 

                                                 
117 Hölzel et al., “How Does Mindfulness Meditation Work?” 541. 
 
118 Hölzel et al., “How Does Mindfulness Meditation Work?” 542. 
 
119 Hölzel et al., “How Does Mindfulness Meditation Work?” 543. 
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through which stressful events are reconstrued as beneficial, meaningful, or benign (e.g., 

thinking that one will learn something from a difficult situation).” 120 However, they 

mention there is some disagreement in the field regarding whether this is a process of 

reappraisal or nonappraisal. The second type of regulation is a process of exposure, 

extinction, and reconsolidation, which starts with confronting the emotion, staying in that 

discomfort until the initial aversion turns into acceptance. Reappraisal coincides with 

activation of “dorsolateral PFC, orbitofrontal PFC, and ACC,” while extinction is 

associated with the vmPFC and hippocampus (which is specifically involved in fear 

extinction).121 

 

The fourth mechanism for mindfulness-based meditation practices is a change in 

perspective on the self, which they present along with their understanding of “Buddhist 

teachings,” “Buddhist psychology,” “Buddhist philosophy,” and “a Buddhist 

perspective.”122 My use of quotes here is meant to draw attention to explicit reference to 

and engagement with Buddhism. They assert that, “The change in the perspective on the 

self is precisely described in the Buddhist literature but has yet to be rigorously tested in 

empirical research.”123  Clearly, they believe that over the course of the rich 2500 plus 

year history of the Buddhist traditions, neither the training and passing on of Buddhist 

meditation (the stages of which are laid out extensively in volumes of texts) nor the self-

                                                 
120 Hölzel et al., “How Does Mindfulness Meditation Work?” 544. 
 
121 Hölzel et al., “How Does Mindfulness Meditation Work?” 545. 
 
122 Hölzel et al., “How Does Mindfulness Meditation Work?” 547. 
 
123 Hölzel et al., “How Does Mindfulness Meditation Work?” 549. 
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reflective experiences, and meditative transformations (with detailed textual accounts of a 

change in the perspectives of not only the self, but of the world and the relationship 

between the (not)self and the world) count as rigorous empirical research. They are 

making the distinction between personal or communal verification though experiential 

understanding from empirical research. This implies their contribution is the empirical 

research, which seems limited to verification from peer-reviewed scientific studies. 

 

They start with how mindfulness-based meditation practices help develop awareness of 

“the process of a repeatedly arising sense of self [which] becomes observable to the 

meditator through development of meta-awareness.”124 This leads to “a detachment from 

identification with the static sense of self.”125 These changes are indicated in self-report 

and neuroimaging. 

Neuroimaging studies of mindfulness meditation have demonstrated that 
brain structures that support self-referential processing are structurally and 
functionally impacted by mindfulness meditation. Self-referential 
processing robustly activates cortical midline structures of the brain 
(Northoff et al., 2006), including areas of the medial PFC (Gusnard, 
Akbudak, Shulman, & Raichle, 2001; Kelley et al., 2002; Sajonz et al., 
2010), posterior cingulate cortex / anterior precuneus (Sajonz et al., 2010), 
and also the inferior parietal lobule (Sajonz et al., 2010). The medial PFC 
has been shown to support an array of self-related capacities, including 
memory for self-traits (Kelley et al., 2002; Macrae, Moran, Heatherton, 
Banfield, & Kelley, 2004) or reflected self-knowledge (Lieberman, Jarcho, 
& Satpute, 2004). The posterior cingulate cortex and precuneus are 
engaged when individuals assess the relevance or significance of a 
stimulus for themselves (Gusnard et al., 2001; Schmitz & Johnson, 2007) 
and have been suggested to be particularly important for the integration of 
self-referential stimuli in the emotional and autobiographical context of 
one’s own person (Northoff & Bermpohl, 2004). All of these structures 

                                                 
124 Hölzel et al., “How Does Mindfulness Meditation Work?” 547. 
 
125 Hölzel et al., “How Does Mindfulness Meditation Work?” 547. 
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show high activity during rest, mind wandering, and conditions of 
stimulus-independent thought (Northoff et al., 2006) and have therefore 
also been characterized as the “default mode” of the brain or as the default 
mode network (Buckner, Andrews-Hanna, & Schacter, 2008; Gusnard & 
Raichle, 2001).126 

 
Here, the reader who may be uncomfortable with the mention of the various areas of the 

brain need not concern over grasping every detail and jargon. A background in 

neuroscience is not required to understand how these researchers are working with the 

assumptions of very specific neural regions to be correlated with specific cognitive 

processes. I will address this assumption of neural correlates in more detail later. 

 

Hötzel et al. interpret research that show meditators with decreased activity in the cortical 

midline structures to indicate “diminished involvement in the habitual mode of self-

reference during meditation practice,” and agree with Farb et al.’s 2007 study127—on 

meditators and neural modes of reference to a (narrative) self across time and a(n 

experiential) self at the present moment—which suggests these brain changes represent 

a shift in self-referential processing, namely, as a shift “toward more 
lateral prefrontal regions supporting a more self-detached and objective 
analysis of interoceptive (insula) and exteroceptive (somatosensory cortex) 
sensory events, rather than their affective or subjective self-referential 
value [which is represented by medial PFC activation]” (Farb et al., 2007, 
p. 319).128 
 

To summarize, Hötzel et al. argues neuroimaging of changes in meditator brains during 

and after training in mindfulness-based meditation practices in the areas associated with 

                                                 
126 Hölzel et al., “How Does Mindfulness Meditation Work?” 547. 
 
127 Norman Farb et al., “Attending to the Present: Mindfulness Meditation Reveals Distinct Neural Modes 
of Self-Reference,” Social Cognitive and Affective Neuroscience 2, no. 4 (December 1, 2007): 313–22. 
 
128 Hölzel et al., “How Does Mindfulness Meditation Work?” 549. 
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self-referential processing (mainly the medial prefrontal cortex, mPFC) indicates a 

change in perspective on the self. This includes developing a meta-awareness of the self 

as no longer static. By meta-awareness, they mean “a form of subjective experience and 

executive monitoring, in which one takes a nonconceptual perspective as a distributed 

form of attention toward the contents of conscious experience and the processes 

involved.”129 However, it is unclear how the meta-awareness of the self as no longer 

static develops without being informed by Buddhist teachings or other teachings of not-

self, i.e., can this, and how does it, happen without learning of Buddhist or other 

teachings of not-self? It is also unclear how this is related to Buddhist not-self, which is 

mentioned a few times by Hölzel et al. Regardless, this change in sense of self is then 

taken as one of the four interacting mechanisms of mindfulness-based meditation 

practices. 

 

Moving on to the second article of interest, the authors Vago and Silbersweig have 

advanced degrees in neurology, cognitive science, and psychiatry. This piece 

acknowledges being reviewed and read by philosophers of Buddhism, namely Evan 

Thompson, Jake Davis, and John Dunne. Vago and Silbersweig acknowledge Buddhist 

and contemporary models of mindfulness are not identical, yet they wish to provide a 

model to integrate the two and propose a “framework for understanding mindfulness [that] 

focuses on self-processing and the underlying neural systems involved in self-awareness, 

                                                 
129 Hölzel et al., “How Does Mindfulness Meditation Work?” 547. 
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-regulation, and -transcendence (S-ART).” 130  They describe the context in which 

traditional Buddhist sources of mindfulness involve other qualities and skills to be 

developed and emphasize the ethical, among other, components on the Buddhist path 

towards the cessation of suffering. They warn against cherry-picking aspects of Buddhist 

meditation and labeling it mindfulness without qualifying the context. Nevertheless, they 

propose to unify Buddhist and contemporary models of mindfulness. 

 

They operationalize mindfulness as developing a skillset that reduces “self-processing 

biases and creates a sustainable healthy mind…[and a] continuous discriminative 

attentional capacity.”131 They also describe suffering in a Buddhist context—arising from 

ignorance of attachment/aversion, and of impermanence—and the contemporary 

context—“reification of the dysfunctional narrative self”132—and connect them with a 

“distorted or biased sense of self.” 133  Biased is considered to be on a spectrum of 

psychopathology, referring “to the tendency or extent to which emotional stimuli with 

either a negative or positive valence may be processed differently in comparison to 

neutral material.”134 The problems with this will be addressed later. Mindfulness, both 

traditional and contemporary, is characterized as functioning to reduce suffering.135 This 

                                                 
130 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 2. 
 
131 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 24. 
 
132 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 6. 
 
133 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 5. 
 
134 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 5. 
 
135 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 24. 
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is not without problems as Buddhologists like Sharf and Jared Lindahl argues against the 

assumption that contemporary and traditional Buddhist models of suffering and well-

being (including the definition of the aforementioned “healthy mind” and the related 

unhealthy or psychopathology) converge.136 

 

Vago and Silbersweig continue and expand on Hötzel et al.’s work by making more 

explicit three different senses of self and then using past research to map these senses of 

self onto neurocognitive systems. For the following networks of self, they claim 

associated activations in various brain areas, which I have relegated to the footnotes. 

While the sheer amount of names and abbreviations for brain regions may be disorienting 

for a non-specialist, the point is to show the detailed claims of specific neural correlates. 

 

The three senses of self are the experiential phenomenological self, 137  experiential 

enactive self, 138  and (evaluative) narrative self. 139  Briefly, the first sense is “non-

                                                 
136 Sharf, “Is Mindfulness Buddhist?” and Jared R. Lindahl, “Why Right Mindfulness Might Not Be Right 
for Mindfulness,” Mindfulness 6, no. 1 (February 2015): 57–62. 
 
137 Associated with the dorsolateral prefrontal cortex DLPFC, temporal pole TP, superior parietal lobe sPL, 
pSTS, dorso-medial prefrontal cortex DMPFC, primary somatosensory cortex S1, Precuneus, and anterior 
insular cortex AIC. Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-
ART),” 7. Some of these same areas, such as the DMPFC and TP, are also associated with other cognitive 
functions that raises questions about the claim that these are correlated with the cognitive processing of an 
experiential phenomenological self. For instance, the DMPFC and TP are also, seemingly antithetically, 
activated during the cognitive processing involved in the social understanding of others. See Wanqing Li, 
Xiaoqin Mai, and Chao Liu, “The Default Mode Network and Social Understanding of Others: What Do 
Brain Connectivity Studies Tell Us,” Frontiers in Human Neuroscience 8 (2014), 
doi:10.3389/fnhum.2014.00074. 
 
138 Associated with the association somatosensory cortices, the pulvinar, intraparietal sulcus (IPS), frontal 
eye fields (FEF), supplementary motor area (SMA), pre-motor area (PMA), cerebellum, dorsal basal 
ganglia, superior parietal lobe, and ventral lateral prefrontal cortex (VLPFC). Vago and Silbersweig, “Self-
Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 8. 
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conscious sensory-affective-motor processing,” the second, “an agentic, self-as-subject 

acting as awareness in the present moment,” (these two are task positive networks, which 

have positive correlation with goal-directed task performance) and the third (a task 

negative network, which has an anticorrelation with goal-directed activity) is “the 

evaluative self-as-object, reflecting the autobiographical narrative reconstructed from the 

past or projected into the future” 140  (they also labeled this the hippocampal-cortical 

memory system). A fourth system is the integrative fronto-parietal control network,141 

which helps integrate “information from the three self-specific networks.”142 143 

 

Then they break down mindfulness into six neurocognitive mechanisms and “describe the 

neurobiological substrates of each mechanism and provide support from the extant 

                                                                                                                                                 
139 Associated with lateral temporal cortex LTC, posterior inferior parietal lobe pIPL, ventromedial 
prefrontal cortex  VMPFC, subgenual anterior cingulate cortex sgACC, posterior cingulate cortex PCC, 
retrosplenial cortex RSP, hippocampal formation HF, and parahippocampal gyrus PHG. Vago and 
Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 7. For more on the 
PCC and self-reference, see Judson A. Brewer, Kathleen A. Garrison, and Susan Whitfield-Gabrieli, “What 
about the ‘Self’ is Processed in the Posterior Cingulate Cortex?,” Frontiers in Human Neuroscience 7 
(October 2, 2013), doi:10.3389/fnhum.2013.00647. Brewer et al. notes that the PCC is not only associated 
with self-reference, as it has also been shown to be active in cognitive tasks such as social evaluation, 
attention to moral dilemmas, and craving chocolate. 
 To put this in ethical terms, the evaluation of the self is clearly different than a developmental 
ability, or mental cognitive capacity, to recognize one as a self (for instance in a reflective surface, which 
some non-human animals are able to do). 
 
140 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 6. 
 
141 Associated with the ventrolateral prefrontal cortex VLPFC, anterior inferior parietal lobe aIPL, 
temporoparietal junction TPJ, lateral cerebellum, anterior medial prefrontal cortex AMPFC, and dorsal 
anterior cingulate cortex dACC. Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-
Transcendence (S-ART),” 7. 
 
142 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 11. 
 
143 For a different neuroscientific way of classifying components of the self (into the proto-self, the core 
self, the self-consciousness, and the narrative self), see the review article by Franco Fabbro et al., 
“Evolutionary Aspects of Self- and World Consciousness in Vertebrates,” Frontiers in Human 
Neuroscience 9 (2015): 157, doi:10.3389/fnhum.2015.00157, especially 4-5. 
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contemplative science literature.”144 Mindfulness is seen both as a state and a trait that 

includes: (1) intention and motivation;145 (2) attention regulation (associated with the task 

positive self-networks and the integrative network); (3) emotion regulation (associated 

with areas of emotion and cognitive control); 146  (4) memory extinction and 

reconsolidation; 147 (5) prosociality; 148 and (6) non-attachment and decentering.149 

 

Now we have a clearer picture of the proposed mechanism for effectiveness of 

mindfulness meditation and how they change the senses of self. The supposed neural 

correlates that operate as its basis are used as evidence to formulate a coherent model for 

their mechanistic explanation. Here is a brief summary of their claims in the form of a 

deductive argument: 

 

                                                 
144 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 15. 
 
145 Associated with activations of various areas of the prefrontal cortex PFC, the nucleus accumbens nAcc, 
anterior cingulate cortex ACC, and orbitofrontal cortex OFC. Vago and Silbersweig, “Self-Awareness, 
Self-Regulation, and Self-Transcendence (S-ART),” 16. 
 
146 Which includes “the OFC, DMPFC, ACC, DLPFC, … [VLPFC,] … amygdala, hippocampus, striatum 
(including the nAcc), thalamus, and insula” Vago and Silbersweig, “Self-Awareness, Self-Regulation, and 
Self-Transcendence (S-ART),” 19. 
 
147 Associated with the hippocampus, amygdala, rhinal cortices, ventromedial prefrontal cortex VMPFC, 
dorso-lateral prefrontal cortex DLPFC, and dorsal anterior cingulate cortex ACC . Vago and Silbersweig, 
“Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 21. 
 
148 Associated with anterior cingulate cortex ACC, inferior frontal gyrus IFG, posterior superior temporal 
sulcus pSTS, inferior parietal lobe IPL, orbitomedial prefrontal cortex OMPFC, right AIC, mid-insula, and 
amygdala. Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 
22. 
 
149 Associated with dorsalmedial prefrontal cortex DMPFC, PIC, inferior parietal lobe IPL, and dorsal 
anterior cingulate cortex dACC. Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-
Transcendence (S-ART),” 23. 
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P1 Mindfulness-based meditation practices alleviate anxiety, depression, and stress.150 

P2 Mindfulness-based meditation practices change certain parts of the brain, including 

the ventromedial prefrontal cortex (vmPFC, activation measured during practice and 

new/strengthened connections after regular practice).151 

P3 These parts of the brain, like the vmPFC, are neural correlates of the sense of self.152 

P4 Anxiety, depression, and stress are caused by “distorted” or “biased” sense of self.153 

C1 Changes in sense of self help alleviate those conditions.154 

C2 The neural mechanisms for mindfulness-based meditation practices includes (among 

other changes) changing senses of self (my abbreviation for Hölzel et al’s “change in 

perspective on the self”155 and Vago and Silbersweig’s self-processing and S-ART). 

 

This formulation allows us to more readily scrutinize their premises and decide if their 

argument is sound, or even valid. 

 

                                                 
150 Hölzel et al., “How Does Mindfulness Meditation Work?” 537. Vago and Silbersweig, “Self-Awareness, 
Self-Regulation, and Self-Transcendence (S-ART),” 1. 
 
151 Hölzel et al., “How Does Mindfulness Meditation Work?” 539. Vago and Silbersweig, “Self-Awareness, 
Self-Regulation, and Self-Transcendence (S-ART),” 7. 
 
152 Hölzel et al., “How Does Mindfulness Meditation Work?” 539, 548. Vago and Silbersweig, “Self-
Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 7. 
 
153 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 5-6, 16, 
20. For Hölzel et al., these are “associated with reduced emotion regulation capacity” (“How Does 
Mindfulness Meditation Work?” 544). 
 
154 Hölzel et al., “How Does Mindfulness Meditation Work?” 549. Vago and Silbersweig, “Self-Awareness, 
Self-Regulation, and Self-Transcendence (S-ART),” 23. 
 
155 Hölzel et al., “How Does Mindfulness Meditation Work?” 537. 
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Immediately, we can challenge its validity by objecting to the premises being neither 

necessary nor sufficient conditions for the conclusion, i.e., could there be other neural 

causal mechanisms? Correlation is not causation. This would be uncharitable because the 

researchers do claim this is a proposed mechanism, and advance their arguments to 

stimulate discussion of neural mechanisms. They never intended a level of certainty that 

is given off by the impression present in the deductive argument formulated above. 

 

Nevertheless, this helps us to examine the underlying assumptions and principles that 

support their arguments and reasoning. Making these explicit help illuminate modern 

scientific paradigms of physicalism, reductionism, and mechanistic causation. This is 

necessary before we can begin to question these assumptions and paradigms from within 

(through philosophy of (neuro-)science) in the following sections, and without (from 

Buddhism) in the following chapter. 

 

Analyzing the Argument for Changing Sense of Self 

P1 is supported by the meta-analyses overviewed in the beginning of this chapter. While 

the claims of mindfulness-based meditation practices as a panacea are hyperbolized in 

popular media representations, the moderate evidence for therapeutic effects is promising. 

It is not unreasonable to grant P1 to entertain the argument as long as one is aware of the 

tentative nature of the experimental evidence. However, that is the only premise that will 

go without challenge here. 
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P2 by itself is not obviously problematic, because the body of available research does 

support it. However, within the context of the argument, P2 is actually not enough. There 

is a hidden premise that follows from P2 that Vago and his co-authors rely on to make 

their argument. I will call this P2’, which states that the observable measurable changes 

mindfulness-based meditation practices produces for the brain are meaningful changes. In 

other words, this relies on another hidden premise, which is the localization view of brain 

regions. I will call this P2” and P3” because both P2 and P3 depend on this, namely the 

claim of modularity specialization theory of the brain (i.e., localized regions are 

responsible for specific, typically cognitive, brain functions). Here is where other 

neuroscientists would disagree with Vago and his co-authors. The localized view has led 

to a backlash against overemphasis on brain imaging. 

 

Neural imaging depicting brain changes are dismissed by the neuroscientist and 

philosopher Patricia Churchland. Criticizing how brain imaging has been used by popular 

media to represent scientific evidence, she warns that brain scans “are not explanations of 

anything” because the rest of the brain is still active during imaging that shows “a brain 

region of slightly heightened activity.”156 There is no standard percentage of how slight, 

as each study provides their own determination of what is a significant difference in 

blood-oxygen flow, but fMRI researchers can claim statistically significant change in 

                                                 
156 Patricia Smith Churchland, Touching a Nerve: The Self as Brain (New York: W. W. Norton & Company, 
2013), 11, (emphasis in the original). 
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activity that is less than a one percent difference (“sometimes as low as less than 

0.2%”157)! 

 

The localized view emphasizes the foreground activity of specific brain areas while 

relegating constant ongoing activity of the entire brain to the background. One of the 

major paradigm shifts in neuroscience happened two decades ago with the discovery of a 

default mode network, in other words high activity of the brain going on in the 

background when there are no obvious tasks performed. When the brain performs 

cognitive processes, the energy consumption is less than a 5% increase than the default 

baseline. Marcus Raichle is typically credited with naming the default mode network, 

based on his 2001 article158 showing the brain’s intrinsic activity. Raichle’s 2015 annual 

review article explains how much activity is actually constantly happening in the brain, 

even in its “resting”159 state: 

Although the adult human brain is only 2% of the body weight, it 
consumes 20% of the body’s energy budget (Clarke & Sokoloff 1999). 
Relative to the high rate of ongoing energy consumption, which is devoted 
largely to functional activity (reviewed in Raichle & Mintun 2006), the 
additional energy consumption associated with task evoked changes in 

                                                 
157 Gonzalez-Castillo et al., “Whole-Brain, Time-Locked Activation with Simple Tasks Revealed Using 
Massive Averaging and Model-Free Analysis,” 2. As will be shown in the next chapter, not only is it 
unclear how to interpret 0.2% differences in blood flow, the large amount of data that is generated by fMRI 
commonly leads to statistically misinformed interpretations of these differences, so much so that even a 
dead salmon can show red herring fMRI significant BOLD signal changes. 
 
158 Marcus E. Raichle et al., “A Default Mode of Brain Function,” Proceedings of the National Academy of 
Sciences 98, no. 2 (January 16, 2001): 676–82, doi:10.1073/pnas.98.2.676. 
 
159 This “resting” state has been challenged as best interpreted as a baseline brain state. Alexa M. Morcom 
and Paul C. Fletcher, “Does the Brain Have a Baseline? Why We Should Be Resisting a Rest,” 
NeuroImage 37, no. 4 (October 1, 2007): 1073–82, doi:10.1016/j.neuroimage.2006.09.013. 
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brain activity is small, usually less than 5% locally (Raichle & Mintun 
2006).160 
 

Elsewhere, he writes, “a great deal of meaningful activity is occurring in the brain 

when a person is sitting back and doing nothing at all” (emphasis added).161 

Raichle believes the meaningful background activity of the default mode network 

could include the preparation of the brain for spontaneous activity.162 

 

Other critics of the localized view such as William Uttal, Sally Satel, and Scott Lilienfeld 

call this contemporary obsession with brain imaging the current incarnation of 

phrenology.163 These criticisms of the localized-functional interpretation of brain regions 

are not without experimental basis. 

 

Gonzalez-Castillo et al.’s 2012 study challenges a localization view of brain function 

using an experiment with one simple task that stimulated activation of vastly different 

areas of the brain. They use 100 runs of subjects in an fMRI machine to generate large 

amounts of data of subjects simply discriminating between letters and numbers. Just from 

this simple task, over 95% of the brain has been found to be activated. They argue the 

                                                 
160 Marcus E. Raichle, “The Brain’s Default Mode Network,” Annual Review of Neuroscience 38, no. 1 
(2015): 433–47, 440-41. 
 
161 Marcus E. Raichle, “The Brain’s Dark Energy,” Scientific American 302, no. 3 (March 1, 2010): 44–49, 
doi:10.1038/scientificamerican0310-44, 44. 
 
162 Another possible function of this “resting” activity is processes that affect decisions to attend to stimuli. 
Jesse J. Bengson et al., “Spontaneous Neural Fluctuations Predict Decisions to Attend,” Journal of 
Cognitive Neuroscience 26, no. 11 (April 16, 2014): 2578–84, doi:10.1162/jocn_a_00650.  
 
163 William R Uttal, The New Phrenology: The Limits of Localizing Cognitive Processes in the Brain 
(Cambridge, Mass.: MIT Press, 2001). Sally L Satel and Scott O Lilienfeld, Brainwashed: The Seductive 
Appeal of Mindless Neuroscience (New York: Basic Books, 2013). 
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reason researchers are tempted to interpret localization of brain function is due to not 

enough data (they point out average experiments use five to ten runs so their study 

increased this by ten- to twenty-fold), the use of overly strict predictive model and that 

fMRI maps have too much noise. Reducing noise and using a versatile response model, 

activity is detected in the majority of the brain. Simply using an active/inactive 

dichotomy is not enough to explain which parts of the brain’s activation is critical during 

a task, rather, they argue that we should look at contrasts between tasks. 

 

Gonzalez-Castillo et al.’s research challenges the supposed superiority of fMRI over EEG, 

which is that fMRI gives more spatial accuracy (which still has large room for error). 

EEG is holistic and temporally accurate, while fMRI lags for a minute to twelve seconds. 

However, if Gonzalez-Castillio et al. is correct, then that spatial accuracy gives us data 

that will be much harder to interpret than the studies on meditation, and other fMRI 

studies suggest.  

 

O’Herron et al.’s 2016 study 164 combines Gonzalez-Castillo et al.’s challenge to the 

spatial accuracy with Churchland’s critique of fMRI’s reliance of blood-oxygen-level 

dependent contrast imaging as too slight of a difference to be significantly predictive of 

neural activity. O’Herron et al. used two-photon microscopy, a measure of neural blood 

flow more accurate than fMRI, to show that the increase in blood flow does not 

necessarily correlate with increased in neural activity. They found that “vessels 

                                                 
164 Philip O’Herron et al., “Neural Correlates of Single-Vessel Haemodynamic Responses in Vivo,” Nature 
advance online publication (May 25, 2016), doi:10.1038/nature17965. 
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frequently responded robustly to stimuli that evoked little to no neural activity in the 

surrounding tissue.”165 In other words, this has serious implications for the uses of fMRI 

and the data that Vago and his co-authors are using to draw their conclusions. They have 

to show that the (again, slight) increased in blood flow shown by the fMRI (as low as 0.2% 

difference) are not a result of stimuli, but a result of increased neural activity. 

 

Anderson et al.’s 2013 study questions localization from another angle by gathering data 

from a plethora of fMRI research to argue for functional fingerprints, where brain regions 

are not characterized by one specific function, but multiple task domains.166 They argue 

for the use of functional assortativity to understand functional and compositional 

similarities and differences between networks. What this means is that any specific area 

of the brain with activity that is argued to be correlated with the senses of self, such as the 

ventromedial prefrontal cortex (vmPFC) with S-ART, needs to be explicitly shown not 

just with correlation, but an argument must be made that it is not merely displaying 

activity responsible for a function unrelated to S-ART. However, the diversity of brain 

functioning is not homogenous: the medial PFC is a region of high diversity while the 

vmPFC is a region of low diversity.167 Thus, although Anderson et al.’s study challenges 

P2” and P3”, by itself it may not be enough to challenge P2’ and P3. 

                                                 
165 O’Herron et al., “Neural Correlates of Single-Vessel Haemodynamic Responses in Vivo,” 1. 
 
166 Anderson et al.’s study did not research subjects engaging in mindfulness practices, but their 
conclusions for brain area activity with low and high functional diversity applies directly to Vago and his 
co-author’s arguments because they correlate changes in senses of self in precisely those brain areas and 
networks. 
 
167 Anderson et al. “Describing Functional Diversity of Brain Regions and Brain Networks,” 56. 
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To challenge the localization view with more force, consider Karl Friston’s explanation 

of functional integration. While specific brain regions may be specialized for single 

functions, these regions are connected to each other to provide functional integration of 

the brain. He points out that even in the earlier stages of neuroscience during 19th century 

there have always been difficulties demonstrating localization. In 1993, research on brain 

lesions led to “the refutation of localisationism as a complete or sufficient explanation of 

cortical organisation.”168 Friston ends his review of functional integration as follows: 

In conclusion, the representational capacity and inherent function of any 
neuron, neuronal population or cortical area in the brain is dynamic and 
context-sensitive. Functional integration, or interactions among brain 
systems, that employ driving (bottom up) and backward (top–down) 
connections, mediate this adaptive and contextual specialisation. A critical 
consequence is that hierarchically organised neuronal responses, in any 
given cortical area, can represent different things at different times. … 
From this perspective the specialisation of any region is determined both 
by bottom–up driving inputs and by top–down predictions. Specialisation 
is therefore not an intrinsic property of any region but depends on both 
forward and backward connections with other areas.169 
 

This challenges P2’ and P3, which both depend on specific regions (vmPFC) of the brain 

to be correlated with senses of self. Again, this is a focus on the explicit areas and the 

foreground of brain activity (which according to Friston and Anderson et al., the 

localization model depends on) at the expense of neglecting implicit areas and the 

background of brain activity. My thesis is not limited to this critique of Vago and his co-

authors as this is still within the domain of brain activity. The larger force of my 

                                                 
168 Karl Friston, “Functional Integration and Inference in the Brain,” Progress in Neurobiology 68, no. 2 
(October 2002): 113–43, 115. 
 
169 Friston, “Functional Integration and Inference in the Brain,” 141. 
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argument stems from the focus on the brain and the physical domains at the expense of 

the body and nonphysical aspects of meditation (e.g., the conscious and unconscious 

changes). 

 

Returning to critiques strictly within brain imaging, Vago and his co-authors’ use of brain 

networks (consisting of brain specific localized brain regions) does not overcome the 

problems of associating cognitive functions (such as their three proposed senses of selves) 

to localized brain regions. Vago and Silberweig assumes non-overlapping regions in their 

three proposed networks for senses of selves.170 Pessoa’s 2014 review of the literature on 

brain networks and brain organization explains the alternative view that networks contain 

“overlapping regions, such that specific areas will belong to several intersecting networks” 

and “the processes carried out by an area will depend on its network affiliation at a given 

time.”171 To put this in another way, Vago and Sibersweig fails to demonstrate that the 

context in which subjects engaging in mindfulness practices activate the brain networks 

they wish to associate with their proposed senses of selves. Like Friston, Pessoa argues 

that understanding the brain in terms of individual regions is inadequate. Pessao moves 

beyond Friston’s critique by pointing out the “many-to-many mapping between regions 

and functions” and the “hierarchical and multi-relational relationship between 

regions.”172 

                                                 
170 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 7. 
 
171 Luiz Pessoa, “Understanding Brain Networks and Brain Organization,” Physics of Life Reviews 11, no. 
3 (September 2014): 406. 
 
172 Pessoa, “Understanding Brain Networks and Brain Organization,” 431. 
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Another challenge from within neuroscience is the problem of reverse inference. 173 

Russell Poldrack describes the problem as follows: 

The usual kind of inference that is drawn from neuroimaging data is of the 
form ‘if cognitive process X is engaged, then brain area Z is active.’ 
Perusal of the discussion sections of a few fMRI articles will quickly 
reveal, however, an epidemic of reasoning taking the following form: 
(1) In the present study, when task comparison A was presented, brain 
area Z was active. 
(2) In other studies, when cognitive process X was putatively engaged, 
then brain area Z was active. 
(3) Thus, the activity of area Z in the present study demonstrates 
engagement of cognitive process X by task comparison A. 
This is a ‘reverse inference’, in that it reasons backwards from the 
presence of brain activation to the engagement of a particular cognitive 
function.174 
 

To put this in terms of the argument made by Vago and his co-authors, they claim to 

review evidence of studies that when task M (meditative practices) was performed, brain 

area V (vmPFC) was active. In other studies they’ve reviewed, when cognitive process S 

(self-processing) was putatively engaged, then brain area V (vmPFC) was active. Thus, 

the activity of V (vmPFC) in the studies reviewed demonstrate the engagement of the 

cognitive process S (self-processing) by task comparison of M (meditative practices). 

 

In response to Poldrack’s 2006 piece which raised attention to this issue, Florian Hulzler 

and Edouard Machery have defended the use of reverse inference in limited situations, 

arguing it is not a fallacy per se, but rather can be used effectively to predict new research 

                                                 
173 Russell A. Poldrack, “Can Cognitive Processes Be Inferred from Neuroimaging Data?,” Trends in 
Cognitive Sciences 10, no. 2 (February 2006): 59–63. 
 
174 Poldrack, “Can Cognitive Processes Be Inferred from Neuroimaging Data?,” 59.  
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agendas.175 Poldrack has since conceded that it is not a logical fallacy and makes clear he 

is not against the use of reverse inference as a starting point, just not an endpoint.176 He 

warns that some researchers are not aware they are making stronger claims than they 

should be doing by relying on reverse inference alone. Again, this points to the tentative 

nature of P2’ and P3. While Vago and his co-authors do make it clear they are proposing 

mechanisms,177 and suggesting a hypothesis, the evidence they use (the past studies they 

cite) are not the same as direct testing, in other words not the type of rigorous empirical 

research testing that Hölzel et al. desires. Nevertheless, as mentioned earlier, these two 

articles are cited hundreds of times, and often taken as demonstrating neural mechanisms, 

not merely proposing them, but have already established them.178 

 

The opposite approach of using neuroimaging for reverse inference is the method of 

forward inference. This strategy investigates similar cognitive processes during similar 

                                                 
175 Florian Hutzler, “Reverse Inference Is Not a Fallacy Per Se: Cognitive Processes Can Be Inferred from 
Functional Imaging Data,” NeuroImage 84 (January 1, 2014): 1061–69. Edouard Machery, “In Defense of 
Reverse Inference,” The British Journal for the Philosophy of Science 65, no. 2 (2014): 251–67. 
 
176 Russell A. Poldrack, “Is reverse inference a fallacy? A comment on Hutzler” (Personal blog entry). 
http://www.russpoldrack.org/2013/01/is-reverse-inference-fallacy-comment-on.html. See also Russell A. 
Poldrack, “Inferring Mental States from Neuroimaging Data: From Reverse Inference to Large-Scale 
Decoding,” Neuron 72, no. 5 (December 8, 2011): 692–97, and Satel and Lilienfeld, Brainwashed, Chapter 
1. 
 
177 Vago and Silbersweig claims that before their article, they find few proposals of “a conceptual 
mechanistic model” for mindfulness; they cite Hölzel et al. as identifying “very specific component 
mechanisms by which mindfulness functions,” which they elaborate on “by focusing on neural systems of 
self-processing and mapping neurocognitive processes” (“Self-Awareness, Self-Regulation, and Self-
Transcendence (S-ART),” 5). 
 
178 For instance, Dor-Ziderman et al. states, “One of mindfulness’s mechanisms of action is an altered sense 
of self (Hölzel et al., 2011b).” Yair Dor-Ziderman et al., “Mindfulness-Induced Selflessness: A MEG 
Neurophenomenological Study,” Frontiers in Human Neuroscience 7 (September 24, 2013), 
doi:10.3389/fnhum.2013.00582. 
 

http://www.russpoldrack.org/2013/01/is-reverse-inference-fallacy-comment-on.html
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cognitive tasks to test if “regional or temporal differences in brain activation are observed” 

in order to adjudicate “between competing psychological hypotheses.” 179  Forward 

inference used this way does not privilege the status of neuroimaging, rather 

neuroimaging data “represent another dependent variable for testing competing 

hypotheses about unseen mental processes.”180 

 

The relevance in this difference between reverse and forward inference for Vago and his 

co-authors is that they are not experimenting or testing directly for neurobiological 

mechanisms. They are making inferences based on past studies. What is needed to 

actually test their proposed mechanisms is for them to propose experiments and actually 

test cognitive processes involved in meditation, not neutrally image meditation and infer 

the processes. In other words, the imaging is better used to adjudicate between competing 

hypotheses of what cognitive processes are involved in meditation. What that means is 

they can benefit from giving more attention to Buddhist literature or other meditative 

traditions’ views on the mechanisms of such practices. These inferences will be seriously 

challenged in the next chapter, including their key reliance on the ventromedial prefrontal 

cortex as correlated with self-processing.181 

                                                 
179 Peter Marshall, “Neuroscience, Embodiment, and Development” in Lerner, Richard M, and Willis F 
Overton, eds. Handbook of Child Psychology and Developmental Science. Volume 1 Theory and Method. 
(Hoboken, NJ: Wiley, 2015), 244-283, 249. 
 
180 Peter Marshall, “Neuroscience, Embodiment, and Development” in Lerner, Richard M, and Willis F 
Overton, eds. Handbook of Child Psychology and Developmental Science. Volume 1 Theory and Method. 
(Hoboken, NJ: Wiley, 2015), 244-283, 249. 
 
181 The critique of cultural neural science will examined later, which pulls the rug out from under this 
correlation as Chinese neuroscientists interpret the same vmPFC regions reputed to correlate with a sense 
of self to include cognitive processing related to one’s self and one’s mother! Fernando Vidal and 
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To summarize, the localization model of brain regions that Vago and his co-authors 

depend on are challenged within neuroscience by a number of fronts: 1) not enough fMRI 

runs to show that subjects only activate the specific regions Vago and his co-authors 

argue correlate with senses of self (Gonzales-Castillo et al.); 2) brain regions that Vago 

and his co-authors focus on have a variety of uses and belong to diverse functional 

networks (Anderson et al.); 3) brain regions have functional integration, and do not 

function in isolation (Fiston); 4) there is a many-to-many mapping (not one-to-one) of 

regions to functions, and there are hierarchical and multi-relational relationships between 

brain regions (Pessoa); and 5) the mechanisms proposed are reversed inferences which 

infers from brain region activation to cognitive processes, not from the use of cognitive 

processes (changing sense of self) to brain region activation (of a region associated with 

the sense of self such as the ventromedial prefrontal cortex) (Poldrack). These all cast 

doubt on P2 and P3, which questions the strength of Vago and his co-author’s overall 

argument. 

 

P4 and C1, which follows directly from it, depend heavily on their notions of “distorted” 

and “biased” sense of self. Specifically for Vago and Silbersweig, it’s problematic to 

conflate a Buddhist sense of bias as discriminatory and without impartiality, with 

psychopathology.182 This raises the question of what does it mean to be without distorted 

                                                                                                                                                 
Francisco Ortega, “Are there Neural Correlates of Depression?” in Suparna Choudhury and Jan Slaby, eds., 
Critical Neuroscience: A Handbook of the Social and Cultural Contexts of Neuroscience, 1st edition 
(Chichester, West Sussex: Wiley-Blackwell, 2012), 345-366, 362. 
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or biased sense of self. 183 How natural or humane is it to be someone who process 

emotional stimuli with negative/positive valences no differently than neutral material? 

Does that describe a robot, a Buddhist model of equanimity, or even enlightenment? Is 

this achieved by subjects doing eight weeks of MBSR (which is a large percentage of the 

subjects of the studies they reference)? 

 

As for C2, this is a problematic claim in a number of ways. First, there is the project of 

proposing neural mechanisms, which assumes one of the two types of theoretical unity in 

neuroscience, not to mention the option to forego theoretical unity. Nina Atanasova 

points out that there are two types of theoretical unity in neuroscience.184 The first is 

exemplified by John Bickle’s “ruthless reductionism,” 185 which involves arguing that 

“only the molecular level provides genuine explanations, and higher level concepts are 

just heuristics that will soon be redundant.”186 On the other hand, Carl Craver believes 

explanations in neuroscience boil down to a system of mechanisms. 

                                                                                                                                                 
182 Vago and Silbersweig, “Self-Awareness, Self-Regulation, and Self-Transcendence (S-ART),” 2. 
Buddhism separates karmic predispositional tendencies from full blown discriminatory thinking, and 
teasing out the difference between this in a Buddhist pathological and modern pathological sense is 
important. Since not everything that is pathological in modern sense is necessarily so in a Buddhist sense, 
for instance depersonalization, derealization, and disassociation may be pathological forms of detachment 
in the former but not the latter. Detachment and dereification can be taken in skillful or unskillful directions. 
 
183 This is not necessarily the same as making the claim of the possibility of pure or unmediated experience, 
which Sharf and Faure would call rhetorical moves in Chan and Zen, and Steven Katz would rule out a 
priori in terms of his contextualist approach to religious experience. For a response against Katz’s position, 
see Shigenori Nagatomo, The Diamondsūtra’s Logic of Not: And, A Critique of Katz’s Contextualism: 
Toward a Non-Dualist Philosophy (Lewiston, N.Y: Edwin Mellen Press, 2006). 
 
184 Nina Atanasova, “Perspectival Pluralism in Experimental Neurobiology” (Colloquium, Baltimore, MD, 
Dec 27, 2013). 
 
185 John Bickle, “Reducing Mind to Molecular Pathways: Explicating the Reductionism Implicit in Current 
Cellular and Molecular Neuroscience,” Synthese 151, no. 3 (2006): 411–34, 411. 
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In contrast to unity, Atanasova sides with the plurality of neuroscientific models as 

argued by Jacqueline Sullivan because there is “a multiplicity of experimental protocols 

in neurobiology.” 187 The idea is that neuroscience, like biology, has explanations of 

complex phenomena that can integrate cross-level explanations. Yet these “explanations 

result in a type of pluralism that does not require general unification and that explains 

why innovative and productive explanations are possible in the absence of a unified 

theoretical framework.” 188 The plurality model questions the use of a neuroscientific 

explanation based on a mechanistic theory of unity,189 which Vago and his co-authors 

rely on in claiming C4. 

                                                                                                                                                 
186 Huib Looren de Jong, “Explicating Pluralism: Where the Mind to Molecule Pathway Gets off the 
track—Reply to Bickle,” Synthese 151, no. 3 (August 1, 2006): 435–43, 435. 
 
187 Jacqueline A. Sullivan, “The Multiplicity of Experimental Protocols: A Challenge to Reductionist and 
Non-Reductionist Models of the Unity of Neuroscience,” Synthese 167, no. 3 (April 1, 2009): 511–39, 532. 
 
188 Sandra D. Mitchell and Michael R. Dietrich, “Integration without Unification: An Argument for 
Pluralism in the Biological Sciences.,” The American Naturalist 168, no. S6 (December 1, 2006): S73–79, 
S78. 
 
189 For an ethnographic account against epistemological unity, Caragh Brosnan summarizes the work by 
Karin Knorr-Cetina as follows: “Knorr-Cetina (1999) problematises this understanding and proposes an 
alternative view based on her empirical research across different fields of science. Science, she argues, is 
more accurately characterised as comprising multiple ‘epistemic cultures’ – different knowledge 
communities committed to doing science according to their own specific norms. Based on ethnographic 
research in high energy physics (HEP) and molecular biology research laboratories, Knorr-Cetina shows 
how, rather than adhering to a common ‘scientific method’, these two fields rely on very different ways of 
knowing (semiological versus experiential) and organise their work in contrasting ways (communitarian 
versus individualistic), reflecting the distinct ontological objects of interest in each field. Indeed, the very 
ontology of the experimental method differs between the two fields: biologists manipulate material 
objects and observe the effects of their interference; HEP relies on large detectors and other technologies to 
detect and represent events, focussing on signs rather than objects (Knorr-Cetina, 1999, p. 36–43). 
‘Epistemic cultures’ describe the various ‘machineries of knowing’ (p. 2) that are rooted in different 
branches of science, along with the shared values and belief-systems, practices and strategies that 
accompany them. Such a perspective permits a more nuanced and robust understanding of precisely how 
different kinds of knowledge are produced, in turn contributing towards a sociology of knowledge societies 
(Knorr-Cetina, 1999),” Caragh Brosnan, “Epistemic Cultures in Complementary Medicine: Knowledge-
Making in University Departments of Osteopathy and Chinese Medicine,” Health Sociology Review 25, no. 
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To summarize, after laying out the specific argument used by Vago and his co-authors in 

the form of a deductive argument, it is easier to pick apart and cast doubt on their 

premises and conclusions. Thus far, I have only relied on critiques from within a 

neuroscientific perspective. In the next chapter, I will develop critiques from without, i.e., 

from a broader philosophy of science perspective, and introduce a Buddhist perspective 

to further advance my thesis of how these proposed mechanisms of changing senses of 

self do not adequately explain mindfulness-based meditation practices. 

  

                                                                                                                                                 
2 (May 3, 2016): 171–86, 175. Knorr-Cetina’s book Epistemic Cultures: How the Sciences Make 
Knowledge (Harvard University Press, 1999).examines two different scientific laboratory cultures and the 
incompatibility of their cognitive and procedural orientations.  
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CHAPTER 3 

HUAYAN MEREOLOGY AS A CORRECTIVE TO THE FOCUS ON NEURAL 

MECHANISMS 

 

Introduction 

The previous chapter raised multiple critiques against these studies from within a 

neuroscientific perspective. This chapter focuses on analyzing and critiquing the 

overemphasis on the localization model of brain functions in the studies of meditation. I 

use Fazang to correct the lopsided direction of research. Bringing in Huayan mereology 

sets the ground for my thesis, which is that the overemphasis on the foreground, the 

explicit, and the specific parts (e.g., localization model of the brain, and overemphasis on 

solely the brain), does so at the expense and neglect of the background, the implicit, and 

the whole. 

 

In this chapter, I start with the methodological issues involved in my project of using 

Huayan to critique scientific research. These include some of the different 

methodological orientations between Buddhist traditions and scientific endeavors. Next, I 

give some background on Fazang and Huayan mereology so the reader has an initial 

understanding of where my critique is coming from. Then, I raise a possible objection to 

my initial presentation of Huayan mereology as a corrective. After addressing this 

objection, I move on to consider in detail the problems of reductionism and mechanistic 

causation. 
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Raising the above allows me to consider a more complete understanding of the brain 

through the recent 4EA approach which defines cognition more broadly than just the 

brain and asserts that the brain and cognition has to be understood as extended, enactive, 

embodied, embedded, and affective. I then explain how this approach that comes outside 

of Buddhism works in concert with my Huayan critique. 

 

Finally, I devote attention to another major factor missing in these experiments that 

localize the effects of meditative practices to specific brain networks: the deepened states 

of meditation and the implications these states have for research conducted by Vago and 

his co-authors. 

 

Methodological Issues 

In my project of bringing in Huayan to provide a corrective to the one-sided over-

emphases of Vago and his co-author’s research, I have to address the methodological 

issues that arise in this endeavor. As alluded to in chapter one, a major challenge in my 

project—and in the engagement between Buddhist traditions and scientific endeavors—is 

the question of how to reconcile the disparate methodological stances between Buddhist 

traditions and the sciences. The corrective and challenge Huayan presents stems from 

these different standpoints. 

 



79 
 

The stance of Buddhist traditions is directed mainly towards soteriology. The concerns 

for ethical and metaphysical questions only make sense in connection to soteriology. 

Although this can be expressed differently in the various Buddhist traditions such that to 

characterize Buddhist soteriology as liberation from saṃsāra needs to take into account 

Nagarjuna’s statement that nirvana is no different from saṃsāra.190 

 

The stance of scientific endeavors is to seek understanding of how the world works. 

Much of the motivation is driven by practical application of this knowledge into 

technological innovations, but science is also driven by knowledge for its own sake. 

However this knowledge is not directed towards soteriology as there is no problem of 

saṃsāra. To seek scientific knowledge is to ask what is happening in the world, what are 

these processes and how do these processes work. The metaphysical and ontological 

questions are for their own sake, or for potential material application. 

 

Here is the main disparity: scientific endeavors can be engaged within a purely 

materialistic worldview, whereas Buddhist traditions do not reduce consciousness to the 

material world. There is another way to state this in order to take into account the 

possible objection of whether science can be done by Buddhists or other religious persons 

who are concerned with soteriology. In other words, science does not require anything 

outside materialism. Buddhism is not solely materialistic. 

 

                                                 
190 In other words, this is a problem of perspective. 
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In the context of this project, the material application is to isolate the neural mechanisms 

of meditation practices. Vago and his co-authors argue the neural mechanisms are a 

changing sense of self, which are isolated to different neural networks of senses of self. 

This provides them with what they see as a more complete explanation of how meditation 

practices work, which they define as effectiveness for the conditions of stress, anxiety, 

and depression. 

 

However, these clinical, and ultimately material application questions only engage the 

‘what’ and ‘how’ questions, and a limited sense of the ‘why’ questions. To explain the 

different senses of the ‘why’ questions, I will use Aristotle’s four causes. Briefly, 

Aristotle separates four different types of causes that answer the questions for an 

explanation. These four are the material cause, formal cause, efficient cause, and final 

cause. For example, in asking for an explanation of a bronze statue, the material cause is 

the bronze, the formal cause is the shape of the statue, the efficient cause is the person or 

machine that molds and shapes the bronze, and the final cause will be the usage the statue 

provides for the people who have access to it (such as artistic and/or commemorative 

purposes).191 Aristotle gives priority to the final cause, although he notes not every object 

or event has all four causes. He is concerned with teleological explanatory answers to the 

‘why’  question. 

 

                                                 
191 Andrea Falcon, “Aristotle on Causality,” in The Stanford Encyclopedia of Philosophy, ed. Edward N. 
Zalta, Spring 2015, 2015, http://plato.stanford.edu/archives/spr2015/entries/aristotle-causality/. 

http://plato.stanford.edu/archives/spr2015/entries/aristotle-causality/
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Analyzed in this manner, scientific endeavors may be able to address the ‘what’ question 

by providing the material cause and the ‘how’ question by providing the formal and 

efficient causes. However, it does not provide final causes to the ‘why’ question in the 

same manner as Buddhist traditions. The final causes for Buddhist traditions are in the 

context of soteriological purposes. There is no soteriology for science. At most, for living 

organisms,192 contemporary science can only provide a final cause of replication and 

continuation. The ‘why’ of life in a Darwinian evolutionary worldview is to merely keep 

living.193 

 

In Vago and his co-authors’ explanation of mindfulness-based meditation practices, the 

material cause is neurons firing in specific neural networks. The formal and efficient 

causes start with a mental activity (for mindfulness, it is goes from focus concentration to 

open awareness meditation methods) that leads to neural activations in certain networks 

related to the sense of self. It is unclear what they can provide as the final cause. For a 

mindfulness intervention such as Mindfulness-Based Stress Reduction, the explicit goal 

is to reduce stress. For Mindfulness-Based Cognitive Therapy, the goal is to alleviate 

anxiety or to prevent depression-relapse. The final causes of alleviating stress, anxiety, or 

depression raises a question: why alleviate those conditions? 

 

                                                 
192 There is no answer of ‘why’ regarding inorganic things other than for the purposes of organic things. 
The ‘why’ question is concerned with value and meaning, which can only make sense for sentient beings. 
 
193 The question of why can only be asked by life forms that have enough intelligence to ask it, in other 
words, the question of meaning is only relevant to sentient beings who have highly developed conscious 
functioning, which is a minority of life forms on earth. 
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This question points to the critique mentioned in chapter one of isolating Buddhist-based 

practices outside the context of Buddhist traditions. This tendency towards isolation is 

another divergence in the methodological stances between Buddhist traditions and 

science which leads back to my overarching thesis. Vago and his co-authors’ research 

isolates neural networks194 to provide an explanation. This is an overemphasis on the 

explicit activity (despite being minimal in the sense of as little as 0.2% difference in 

blood oxygen level detection) in the foreground. This is also an isolation of the material 

aspects of the brain, at the expense of the implicit regions of the brain and the 

background of consciousness (for Buddhist traditions, this is not reducible to the material 

brain), the whole of the person (including the body, which is also involved in meditation 

practices), and the environment in which the person is situated. 

 

There is much to unpack in the above methodological differences. The challenge my 

project faces is to offer a way to engage with Buddhist traditions and scientific research 

on Buddhist-based meditation in a meaningful way despite such differences. In addition 

to the difference in questions of soteriology, final cause, materialism, and isolation 

briefly addressed above, there are also issues of measurement, mechanistic causation, and 

reductionism. 

 

I will address the latter set of issues in more detail after some explication of Huayan for 

the reader who may not be familiar with this Chinese Buddhist tradition. The reason I 

                                                 
194 Isolating networks also neglects the relationships between the networks and the organization of 
networks in relation to the brain, the nervous system, and the entire body. 
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proceed in this order is to lay out Huayan’s relationship between the parts and the whole 

in order to be able to allude back to this more holistic conception and explanation. That 

way the reader can get a sense of how and why Huayan mereology is appropriate in 

providing a balance of attention towards the implicit and background processes in the 

mind-body for a more holistic understanding of meditation practices.195 

 

The methodological stance this project is employing, to use an East Asian Buddhist 

terminology, is a stance of nondualism. What I mean here is an understanding of the 

whole that does not prioritize “one part at the expense of the other part(s).”196 My project 

is also philosophical, as opposed to investigating philological, historical, anthropological 

questions, which are the other common approaches in Buddhist studies. By philosophical, 

I am mainly concerned with articulating the epistemological, metaphysical, and ethical 

aspects of how to understand meditation. I will do so by paying attention to a deepened 

meditative state, the relationship between parts and whole, and how meditative practices 

can lead to ethical change. 

 

                                                 
195 I am not the first to use Huayan mereology to address philosophical problems outside Huayan. Tao Jiang 
engages Huayan mereology with early Indian Buddhist mereology and offer a subject-verb structure of 
interpreting the part-whole relationship in order to avoid either reductionist or essentialist interpretations of 
Nāgasena’s mereology; Tao Jiang, “The Problematic of Whole – Part and the Horizon of the Enlightened in 
Huayan Buddhism,” Journal of Chinese Philosophy 28, no. 4 (December 1, 2001): 457–75, 
doi:10.1111/0301-8121.00061.  Nicholaos Jones engages Huayan with the Indian orthodox darssana 
Nyāya-Vaiśeṣika’s philosophical problem of the one over many; Nicholaos Jones, “Nyāya-Vaiśeṣika 
Inherence, Buddhist Reduction, and Huayan Total Power,” Journal of Chinese Philosophy 37, no. 2 (2010): 
215–30. 
 
196 Shigenori Nagatomo, “Japanese Zen Buddhist Philosophy,” in The Stanford Encyclopedia of Philosophy, 
ed. Edward N. Zalta, Spring 2016, 2016, http://plato.stanford.edu/archives/spr2016/entries/japanese-zen/ 
(emphasis in the original). 
 

http://plato.stanford.edu/archives/spr2016/entries/japanese-zen/
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Background on Fazang and Huayan’s Mereology 

The Chinese Huayan Buddhist monk Fazang (法藏 643–712) was known as a great 

systematizer of Buddhist thought. He developed his theory of causation by expanding on 

predecessors Vasubandhu and Sthiramati’s commentaries, and developing it in ways 

those Vijnanavadins would not agree with, as part of Fazang’s effort to integrate the vast 

amounts of Buddhist texts and doctrine that was available to him in 7th century China, 

including tensions and (what he would argue as surface) inconsistencies. As Nicholaos 

Jones points out, Fazang develops a hermeneutics, theory of causation, and mereology in 

order to classify Buddhist teachings into five levels, starting with Abhidharma, to 

Madhyamika and Yogacara, Tiantai, Chan, culminating in Huayan or the Round 

Teaching, also translated as the Perfect Doctrine or Teaching of Totality (yī chéng yuán 

jiào 一乘圓教).197 

 

Francis Cook explains that Huayan causation is innovative because it is not interested in 

the “temporal production of dharmas”198 where cause answers the “question of the new 

                                                 
197 Nicholaos Jones, “Fazang: Hermeneutics, Causation, and Mereology,” unpublished manuscript. I have 
obtained this 2016 version from the author. It is an update of a 2013 version draft available online. It is the 
author’s own English-version of a manuscript published in Chinese under 尼古拉斯-琼斯 
(Nígǔlāsī.Qióngsī) “法藏：阐释、因果与分体关系 [Fǎzàng: Chǎnshì, Yīnguǒ yú Fēntǐ Guānxi]” 世界宗
教文化 (Shìjiè zōngjiào wénhuà / World Religious Cultures) Volume 1 (2016) translated into Chinese by 
何亚琴 (Hé Yàqín). On June 2016, Jones has given me permission to cite the English version available at 
https://www.academia.edu/25940429/%E6%B3%95%E8%97%8F_%E9%98%90%E9%87%8A_%E5%9B
%A0%E6%9E%9C%E4%B8%8E%E5%88%86%E4%BD%93%E5%85%B3%E7%B3%BB_Fazang_Her
meneutics_Causation_and_Mereology_ 
 
198 Francis Harold Cook, “Fa-Tsang’s Treatise on the Five Doctrines: An Annotated Translation” (Thesis 
(Ph. D.)—University of Wisconsin, 1970), 67. 
 

https://www.academia.edu/25940429/%E6%B3%95%E8%97%8F_%E9%98%90%E9%87%8A_%E5%9B%A0%E6%9E%9C%E4%B8%8E%E5%88%86%E4%BD%93%E5%85%B3%E7%B3%BB_Fazang_Hermeneutics_Causation_and_Mereology_
https://www.academia.edu/25940429/%E6%B3%95%E8%97%8F_%E9%98%90%E9%87%8A_%E5%9B%A0%E6%9E%9C%E4%B8%8E%E5%88%86%E4%BD%93%E5%85%B3%E7%B3%BB_Fazang_Hermeneutics_Causation_and_Mereology_
https://www.academia.edu/25940429/%E6%B3%95%E8%97%8F_%E9%98%90%E9%87%8A_%E5%9B%A0%E6%9E%9C%E4%B8%8E%E5%88%86%E4%BD%93%E5%85%B3%E7%B3%BB_Fazang_Hermeneutics_Causation_and_Mereology_
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creation of something from antecedent conditions.”199 An example would be milk is the 

antecedent for cheese.200 The most common understanding of causation has a direction of 

causation that goes from the temporally antecedent milk to the temporarily subsequent 

cheese. However, Huayan causation does not move in this linear direction from one end 

to another. Rather, the direction of causation moves in a circular or nonlinear direction. 

That is to say that there is no central causal precedence. Cook explains this as 

“intercausality.”201 

 

Jones sets up Fazang’s innovation by laying out older Buddhist theories of causation such 

as one of cause as karma, which “understands a cause to be any factor that conditions an 

event,” for example “moisture as a cause for plant growth.” 202  Another Buddhist theory 

of causation is the common source causation in the alayavijnana or the storehouse 

consciousness for Yogacarins. Yet another theory is tathāgatagarbha causation (zhēnrú 

yuánqǐ 真如緣起), which Jones explains using the analogy of water as the cause of the 

waves yet water is not different from the waves. However, these theories do not satisfy 

Fazang because he needs something that is acceptable to the Round Teaching. Fazang 

develops dharmadhātu causation (fǎjiè yuánqǐ 法界緣起) to explain how all dharmas 

support each other in the present. He describes this with six characteristics for each 

                                                 
199 Cook, “Fa-Tsang’s Treatise on the Five Doctrines: An Annotated Translation”, 68. 
 
200 Cook, “Fa-Tsang’s Treatise on the Five Doctrines: An Annotated Translation”, 67-68. 
 
201 Francis Harold Cook, Hua-Yen Buddhism: The Jewel Net of Indra (University Park: Pennsylvania State 
University Press, 1977), 66-74. 
 
202 Jones “Fazang: Hermeneutics, Causation, and Mereology,” 8. 
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dharma in relation to the dharmadhātu. The main example in his Treatise on the Five 

Teachings of Huayan (Huá Yán Wǔ Jiào Zhāng 華嚴五教章) is an analogy between one 

whole building (dharmadhātu) and the building’s parts (dharmas). 

 

Some clarification needs to be made to make clear different possible meanings by the 

terms parts and wholes. Tao Jiang provides a useful distinction between strong and weak 

wholes. The former has parts dependent on the whole (such as the familiar Buddhist 

example of Nāgasena’s parts of a chariot), while the latter has parts that are not 

dependent on the whole (such as a pile of wood).203 For weak wholes, the dependency is 

only in one direction: the whole depends on the parts (to be considered a pile of wood). 

For strong wholes, the dependency goes both ways. The parts also depend on the whole 

(to be considered an axel of the chariot). A whole can also be differentiated from a sum 

and a unity. The sum is the component parts added together, the unity is the relatedness 

of the parts, and the whole is both the sum and unity.204 Now, it will be more clear what 

Fazang means when he describes the six characteristics of how parts relate to the whole.  

 

The first characteristic is that each part is identical to the whole, but this isn’t a numerical 

identity. Rather, it should be understood as a necessary condition for the whole. So 

without the rafter, there is no building. The second characteristic is that each part is what 

                                                 
203 Tao Jiang, “The Problematic of Whole – Part and the Horizon of the Enlightened in Huayan Buddhism,” 
Journal of Chinese Philosophy 28, no. 4 (December 1, 2001): 457–75, doi:10.1111/0301-8121.00061, 459. 
 
204 Tao Jiang, “The Problematic of Whole – Part and the Horizon of the Enlightened in Huayan Buddhism,” 
Journal of Chinese Philosophy 28, no. 4 (December 1, 2001): 457–75, doi:10.1111/0301-8121.00061, 460. 
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it is in virtue of the whole, that is to say “the parts become parts [or what they are] by 

means of the whole.”205 The third characteristic is that each part depends on every other 

part. The fourth characteristic is that each part is numerically distinct from each other. 

The fifth characteristic is that the whole is nothing more than the togetherness of the parts. 

The sixth characteristic is that parts are numerically distinct from the whole.  

 

Jones points out that Fazang’s explanation of these characteristics are only unique to 

Huayan in his use of mutual penetration or interpenetrating and nonobstructing (xiāng rù

相入, which suggests an image of mutual entering).206 It is this assumption that allows 

Fazang to develop a mereology that neither falls into Annihilationism nor Eternalism. 

The former is the view that 

wholes are entirely reducible to the collection of their parts with a certain 
contingent, nonreified arrangement, where the arrangement is contingent 
because the same collection can have a different arrangement and the 
arrangement is nonreified because it is not a manifestation of an 
independently-existing property that inheres in the whole.207 
 

The latter is the view that “a whole is not only the collection of its parts but also a kind of 

generic property that exists separately from the whole’s parts, that can be predicated of 

many different wholes, and that inheres in the whole.” 208  To put this another way, 

Fazang’s mereology privileges neither individual parts nor the whole as separated from 
                                                 
205 Jones “Fazang: Hermeneutics, Causation, and Mereology,” 14. 
 
206 Cook translates 相入 as interpenetration and sometimes as mutual inclusion. Francis Harold Cook, “Fa-
Tsang’s Treatise on the Five Doctrines: An Annotated Translation” (Thesis (Ph. D.)—University of 
Wisconsin, 1970), 55. 
 
207 Jones “Fazang: Hermeneutics, Causation, and Mereology,” 16. 
 
208 Jones “Fazang: Hermeneutics, Causation, and Mereology,” 16. 
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the parts. Rather, it is a mereology that emphasizes mutual dependence and reinforcement 

of parts and whole. 

 

Implication for the Arguments of Vago and His Co-Authors 

Bringing in Fazang’s theory of dharmadhātu causation and mutually penetrating 

mereology lends support to a completely different way of interpreting these experiments. 

Fazang’s theory has no causal center.209 Cook explains this as a specific part may be 

considered the central cause in one context, but in another context, the central cause 

would be a different part. 

 

The first and third characteristics of dharmas mean that each part is a necessary condition 

for the whole and for each and other part. This opens up an alternative to the localized 

model of the brain, where specific parts of the brain each have their own specific 

functions, and if researchers can show increase blood activity against a baseline, they can 

deduce causal mechanisms. 

 

The alternative, which I tentatively call a probabilist-holistic model of brain region 

functioning is this: brain regions are less like parts with one specific function. Rather, 

each brain region is responsible for multiple task domains. As mentioned in the previous 

chapter, Michael Anderson et al. argues for the use of functional assortativity to 

understand functional and compositional similarities and differences between 

                                                 
209 Cook, “Fa-Tsang’s Treatise on the Five Doctrines: An Annotated Translation”, 474. 
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networks.210 Along a similar vein, Luiz Pessoa explains the brain does not have a one-to-

one mapping between regions and functions. It is a many-to-many mapping.211 Javier 

Gonzalez-Castillo et al. challenges a localization view of brain function using an 

experiment with one simple task that stimulated activation of vastly different areas of the 

brain. They use 100 fMRI runs to generate large amounts of data on subjects simply 

discriminating between letters and numbers. Just from this simple task, over 95% of the 

brain has been found to be activated.212 They argue the reason researchers are tempted to 

interpret localization of brain function is due to not enough hours of data, the use of 

overly strict predictive model and that fMRI maps have too much noise. FMRI maps may 

claim spatial accuracy also do not have good temporal accuracy, they lag for as much as a 

minute to at the minimum twelve seconds, whereas EEG is holistic and more temporally 

accurate. Thus a holistic brain measurement like EEG is more accurate and Gonzalez-

Castillo challenges the accuracy of a localized neuroimaging technique, specifically the 

fMRI. 

 

The paradigms of neuroscientific measurements of the brain have shifted from holistic 

measurement to localized function measurement. There is the possibility that the 

pendulum will swing away from localization and back towards holistic views of the brain, 

                                                 
210 Anderson et al. “Describing Functional Diversity of Brain Regions and Brain Networks.” 
 
211 Pessoa, “Understanding Brain Networks and Brain Organization.” 
 
212 At least some scans of subjects show activation patterns that are similar to the default-mode network, 
which is a pattern similar to a resting-state, in other words, the state of the subjects when their mind is 
wandering (in addition to engaging with the related task at hand). Gonzalez-Castillo et al., “Whole-Brain, 
Time-Locked Activation with Simple Tasks Revealed Using Massive Averaging and Model-Free Analysis,” 
3. 
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such as Friston’s functional integration and Anderson et al.’s functional assortativity and  

functional diversity. The project to map the human connectome is a $40 million 

undertaking funded by the National Institutes of Health that seems like a step in this 

direction as the connectome emphasizes neural networks and connections over localized 

areas.213 

 

The examples above show that in the field of neuroscience, the usage of fMRI and 

localized brain imaging, though prolific and is the latest trend in research, it is not the 

only camp or voice in understanding the brain. There is a clear position within 

neuroscience that advocates for a more holistic understanding of the brain. To state this in 

terms of my Huayan critique, they are concerned with the whole rather than just the parts. 

 

Despite the increasing appeal of fMRI, the localization model of the brain has not been 

completely dominant in the discourse between Buddhist traditions and science as 

researchers are still using holistic measurements such as EEG to conduct experiments on 

meditative practices. 214  Clifford Saron and his lab in University of California Davis 

represent one of the influential neuroscientific voices that challenge the localized model 

of the brain in the context of contemporary experiments on Buddhist-based meditation 

practices.215 

                                                 
213 Arthur W. Toga et al., “Mapping the Human Connectome,” Neurosurgery 71, no. 1 (2012): 1-5. 
 
214 A search conducted on June 8, 2016 at http://www.ncbi.nlm.nih.gov/pubmed/ with the string ("fmri 
Meditation") AND ("2006"[Date - Publication] : "2016"[Date - Publication]) yielded 145 results while the 
string ("EEG Meditation") AND ("2006"[Date - Publication] : "2016"[Date - Publication]) yielded 172 
results. 
 

http://www.ncbi.nlm.nih.gov/pubmed/
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This is another reason why my project contributes to the discourse on Buddhist traditions 

and the sciences. By bringing in Huayan, I am inserting a Chinese Buddhist voice into the 

conversation that has been mostly represented by the Pali Satipatthāna Sutta, the Gelug 

tradition of Tibetan Buddhism due to the engagement of the 14th Dalai Lama, and 1960s-

1980s experiments on Zen Buddhist monks. What Huayan is able to contribute to this 

discourse is a justification from the Buddhist side of moving away from an analytic view 

(localization model of the brain) of meditation practices to a holistic conception of 

meditation. 

 

Possible Objection 

Here I wish to address a possible objection the reader may raise in regard to my use of 

Huayan mereology to provide a corrective. The objection can be phrased as the following 

question: Can the Huayan conception of the first characteristic of parts in relation to 

wholes actually be used to support the efforts of Vago and his co-authors? In other words, 

if each part is identical to the whole, then their isolation and emphasis on individual parts 

(of the brain) should be able to completely explain the whole (of meditation). 

 

This is an important question that deserves a clarification and response. Huayan 

mereology does posit that parts are identical to the whole, but this should not be 

                                                                                                                                                 
215 For example, he is the last author in this study: Saggar, Manish, Brandon G. King, Anthony P. Zanesco, 
Katherine A. MacLean, Stephen R. Aichele, Tonya L. Jacobs, David A. Bridwell et al. "Intensive training 
induces longitudinal changes in meditation state-related EEG oscillatory activity." Front. Hum. Neurosci 6, 
no. 256 (2012): 10-3389.  
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understood as numerical identity. The objection raised may start from the Buddhist 

teaching of paṭiccasamuppāda (yuánqǐ 緣起), often translated as interdependent co-

arising. The objection would then proceed to state that each part of the whole (indeed 

each individual part of the universe) contains, reflects, or is connected to every other part 

and the entire sum total of parts. In Huayan, the image used to express paṭiccasamuppāda 

is Indra’s net. This imagery is found in the Huayan Sūtra (Huáyán Jīng 華嚴經, Sanskrit: 

Avataṃsaka Sūtra, typically translated as Flower Garland Scripture, Flower Adornment 

Scripture, or Flower Ornament Scripture). This text is the basis of the Huayan School of 

Chinese Buddhism. Indra’s net represents the cosmos, and each jewel at the cross 

stitching of the net, representing each individual part, reflects all other jewels in the 

cosmos. This imagery  

symbolizes a cosmos in which there is an infinitely repeated 
interrelationship among all the members of the cosmos. This relationship 
is said to be one of simultaneous mutual identity and mutual 
intercausality.216 
 

Thus any individual part should lead to complete understanding of the other parts and of 

the whole. Another way to put this is “all is one and one is all.”217 Indra’s net is an 

imagery of a worldview born of a state of mind gained from Ocean-Mirror Samādhi 

(which will be addressed later in this chapter). However, I mention this imagery here 

because it can be the basis of an objection to my use of Huayan mereology. 

 

                                                 
216 Francis Cook, Hua-Yen Buddhism: The Jewel Net of Indra (University Park: University of Pennsylvania 
Press, 1977), 2 (emphasis in the original). 
 
217 Garma C. C. Chang, The Buddhist Teaching of Totality: The Philosophy of Hwa Yen Buddhism 
(University Park (PA): Pennsylvania University Press, 1991), 113 (emphasis in the original). 
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To raise this objection in another way, one can also turn to Fazang’s Treatise on the 

Golden Lion (jīnshīzizhāng 金獅子章), which mentions Indra’s net along with another 

imagery for mereology, the eponymous golden lion. 

In each of the lion’s eyes, ears, limbs, joints, and in each and every hair, 
there is the golden lion. All the lions embraced by the single hairs 
simultaneously and instantaneously enter into a single hair. Thus in each 
and every hair there are an infinite number of lions, and in addition all the 
single hairs, together with their infinite number of lions, in turn enter into 
a single hair. In this way the geometric progression is infinite, like the 
jewels of Celestial Lord Indra’s net.218 
 

Using the first sentence of this passage, the objection may be raised that the whole of the 

golden lion is in each of its parts, and therefore the focus on one part of the self (for Vago 

and his co-authors, the key parts are the neural correlates of senses of self), if explored 

fully and properly, should be able to explain the whole that is contained in said part. 

 

This objection requires an explanation of what Fazang means in the first sentence, which 

mentioned earlier is the first of six characteristic relationships between part and whole. It 

may not be obvious why there is the whole of the lion in a hair. Jones gives a 

reconstruction of Fazang’s argument for this characteristic by attributing to him 

assumptions of what Jones terms Mereological Essentialism and Part-Whole 

Symmetry. 219  The former assumption entails “wholes cannot survive any loss or 

                                                 
218 Wing-tsit Chan, A Source Book in Chinese Philosophy (Princeton, N.J: Princeton University Press, 
1963), 412. 
 
219 Nicholaos John Jones, “Fazang’s Total Power Mereology: An Interpretive Analytic Reconstruction,” 
Asian Philosophy 19, no. 3 (2009): 199–211, 202-204. 
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replacement of their parts.” 220  The latter is a conditional that states the relationship 

between parts and wholes are either both partial or both total. Partial means one is not 

necessary for the other, while total means one is necessary for the other. Combined with 

Mereological Essentialism, Part-Whole Symmetry leads Fazang from the total 

relationship of parts to wholes (the parts are necessary for the whole) to the total 

relationship of wholes to parts (the whole is necessary for the parts). Hence Jones 

concludes 

Each of these lion parts has total, rather than only partial, power to create 
the lion. Since the presence of a part is a sufficient condition for the 
presence of its whole if the part has total power to create the whole, the 
presence of any of the lion’s parts suffices for the presence of the lion. 
Given the interpretive assumption that a whole is in one of its parts just if 
the presence of that part suffices for the presence of the whole, it follows 
that the lion is in each of its organs, limbs, joints and hairs.221 
 

Therefore, to fully understand the first characteristic, one has to take into account not just 

the direction from part to whole (going from a single hair to the entire lion) but also the 

direction of going from whole to part (going from the lion to the hair). Another way to 

put this is to continue with the other five characteristics mentioned earlier. 

 

Now the answer to this possible objection becomes clearer, which is that Huayan 

mereology is not reductive. The parts do not explain everything for Huayan, as that 

would fall into Annihilationism. The route of overemphasizing specific parts ignores the 

rest of the parts. The lion is not only in the hair, it is also in its eyes, ears, limbs, and 

                                                 
220 Nicholaos John Jones, “Fazang’s Total Power Mereology: An Interpretive Analytic Reconstruction,” 
Asian Philosophy 19, no. 3 (2009): 199–211, 202. 
 
221 Nicholaos John Jones, “Fazang’s Total Power Mereology: An Interpretive Analytic Reconstruction,” 
Asian Philosophy 19, no. 3 (2009): 199–211, 204. 
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joints. To give a meta-level critique of this objection, the force behind this objection is to 

isolate only the first sentence of that paragraph (from the entire treatise), which is to also 

isolate only the first of six characteristics of Huayan mereology, which is similar to 

isolating the ventral medial prefrontal cortex to explain the sense of self. Doing so does 

not yield a complete explanation of Fazang’s Treatise, nor a complete explanation of 

Huayan mereology, nor a complete explanation of (how meditative practices change) the 

sense of self. Focusing solely on the parts at the expense of neglecting the whole is 

precisely what is rejected by Huayan. When Vago and his co-authors reduce the sense of 

self to parts of the brain, they are not using those parts to reflect (like jewels of Indra’s 

net) the whole of the brain. Rather, they are using those parts to explain away the rest of 

the whole as unnecessary in terms of understanding the changing sense of self that 

meditative practices help produce. Huayan mereology provides a corrective to this type 

of reductionism. 

 

Issues of Reductionism 

Reductionism in science has multiple dimensions. It is useful to distinguish between 

methodological, epistemological, and ontological reductionism. Firstly,  

methodological reductionism attempts to frame all sciences in the guise of 
mathematical physics, with quantification, deduction from general laws, 
and what may be called verifiable – or at least falsifiable, in the view of 
Karl Popper – predictions.222 
 

                                                 
222 Martinez J. Hewlett, “What price reductionism?” in W. Mark Richardson et al., eds., Science and the 
Spiritual Quest: New Essays by Leading Scientists (London ; New York: Routledge, 2002), 82-89, 83-84. 
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Epistemological reductionism is the conviction that methodological reductionism is the 

only way to gain knowledge of physical world, by reducing complex phenomenon to 

components. When this leads to the claim that everything about reality can be completely 

described in terms of the most basic component parts of that reality, it then is a 

metaphysical statement, and is ontological reductionism. 

 

For the focus of this project, Vago and his co-authors have not gone as far as 

epistemological or ontological reductionism. They are employing methodological 

reductionism. The problem arises when their claims leave no room for the sense of self to 

have meaning outside neurons firing in specific neural networks. This is an example of a 

type of reductionism of one field or domain to another.223 For instance, the reduction of 

lived phenomenological experience of a self to the psychological, which may then be 

reduced to the biological, chemical, and neurological. Lastly, all these can be reduced 

further to component physical particles. The end result is a materialist worldview. This is 

exemplified by Bickle as mentioned in the previous chapter. 

 

Vago and his co-authors may not be employing Bickle’s extreme version of “ruthless 

reductionism” which reduces the mind to the level of cells and molecules.224 However, 

the corrective Huayan supplies does not need them to go that far. The parts of the brain 

                                                 
223 This is characterized as epistemic reductionism where epistemic units of knowledge in one domain is 
reduced to another body of knowledge. Ingo Brigandt and Alan Love, “Reductionism in Biology,” in The 
Stanford Encyclopedia of Philosophy, ed. Edward N. Zalta, Fall 2015, 2015, 
http://plato.stanford.edu/archives/fall2015/entries/reduction-biology/. 
 
224 John Bickle, “Reducing Mind to Molecular Pathways: Explicating the Reductionism Implicit in Current 
Cellular and Molecular Neuroscience,” Synthese 151, no. 3 (2006): 411–34, 411. 

http://plato.stanford.edu/archives/fall2015/entries/reduction-biology/
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are used to explain the whole of the relevant experience in the localization model of brain 

functions assumed in these experiments and in Vago and his co-authors’ arguments. The 

isolated parts are methodologically reduced as the responsible mechanisms of meditation. 

Their overemphasis on specific parts, neglects the relationship between parts. Their 

version of parts is not just a region or area, but networks. Yet, this still isolates those four 

networks, at the neglect of others. The relationship between the parts includes the 

organization of these neural networks, which is also neglected. Huayan merelogy points 

out how they neglect the whole, which includes implicit and background neural activity 

and the part of the self besides the brain. 

 

The evidence that Vago does reduce explanations of meditation practices is shown clearly 

in a work outside the aforementioned pieces on proposed mechanisms of meditation. In a 

piece where he is an equal contribution co-author with a philosopher of Buddhism, Jake 

Davis, they ask the question, “Can enlightenment be traced to specific neural correlates, 

cognition, or behavior?”225 Their answer is “No, and (a qualified) yes.” The negative 

answer is based on the difficulty to operationalized a scientific characterization of 

enlightenment. This is because the term enlightenment, along with awakening and bodhi 

are multivalent and vague. Davis and Vago point out various different Buddhist traditions 

refer to kenshō (見性), stream entry, or realizing the nature of mind as various stages of 

                                                 
225 Jake H. Davis and David R. Vago, “Can Enlightenment Be Traced to Specific Neural Correlates, 
Cognition, or Behavior? No, and (a Qualified) Yes,” Frontiers in Psychology 4 (November 22, 2013), 
doi:10.3389/fpsyg.2013.00870. 
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awakening. Thus, empirical investigation can only be limited to one particular Buddhist 

tradition’s understanding of enlightenment. This leads to their qualified yes. 

 

They argue researchers can go down this path by staying within one tradition, using the 

tradition’s own definitions to try to operationalize how to measure correlates of first-

person experiences such as increased clarity, somatic awareness, or non-duality in adept 

meditators. The reason Davis and Vago qualify their yes is because of the methodological 

challenges they see in going down this route. They point out that preliminary findings 

thus far only point to specific potential neural markers for the experience of one stage in 

one particular system or tradition of meditative training, but do not provide neural 

correlates of enlightenment. Nevertheless, the qualified affirmative answer is optimism 

that progress will continue along the front of recent research on the neural correlates of 

the states of “cessation” which they compare to a “state of no interest,” and other states of 

“clarity” and “non-duality.”226 They cite at least four studies done on this topic in 2013, 

the year their article was published. This search for neural correlates is reductionistic in 

the sense that parts of the brain are emphasized in explaining the whole experience of 

enlightenment. 

 

                                                 
226 Jake H. Davis and David R. Vago, “Can Enlightenment Be Traced to Specific Neural Correlates, 
Cognition, or Behavior? No, and (a Qualified) Yes,” Frontiers in Psychology 4 (November 22, 2013), 
doi:10.3389/fpsyg.2013.00870. n.p. 
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Mechanistic Causation 

This issue of reductionism is closely related to mechanistic explanations and mechanistic 

causation. Vago and his co-authors clearly state in their articles they are proposing neural 

mechanisms for mindfulness-based meditation practices.227 I will explain Vago and his 

co-authors’ use of mechanistic explanations and mechanistic causation and then use 

Fazang’s theory of dharmadhātu causation as a corrective. 

 

Mechanistic causation is implicitly assumed by researchers publishing on the effects of 

meditation and mindfulness-based practices. “A mechanistic theory of causality holds 

that … two events are causally connected if and only if they are connected by an 

underlying physical mechanism of the appropriate sort.”228 The physical mechanisms are 

the component parts that explain the whole. “Mechanistic theories of causality are 

normally contrasted with difference-making theories of causality. This heading includes 

probabilistic, counterfactual, regularity, agency and some dispositional theories of 

causality.”229 

 

                                                 
227 In another article, Vago proposes neurobiological mechanisms of mindfulness-based practices that relate 
to self-awareness and self-processing formulated as “habits of mind.” David R. Vago, “Mapping Modalities 
of Self-Awareness in Mindfulness Practice: A Potential Mechanism for Clarifying Habits of Mind,” Annals 
of the New York Academy of Sciences 1307, no. 1 (January 1, 2014): 28–42, doi:10.1111/nyas.12270. 
 
228 Jon Williamson, “Mechanistic Theories of Causality Part I,” Philosophy Compass 6, no. 6 (June 2011): 
421–32, doi:10.1111/j.1747-9991.2011.00400.x, 421. 
 
229 Jon Williamson, “Mechanistic Theories of Causality Part I,” Philosophy Compass 6, no. 6 (June 2011): 
421–32, doi:10.1111/j.1747-9991.2011.00400.x, 422 (emphasis in the original). 
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The philosopher of neuroscience Carl Carver writes, “Mechanistic explanations are 

constitutive or componential explanations: they explain the behavior of the mechanism as 

a whole in terms of the organized activities and interactions of its components.”230 Again, 

there is a clear overemphasis on components, which for Carver are parts.231 

 

Phyllis McKay Illari and Jon Williamson lay out a debate that started in 1993 among 

three prominent positions on mechanisms in the philosophy of science.232 The first is the 

position held by Craver, along with Peter Machamer, and Lindley Darden, who define 

mechanisms as entities and activities that produce regular changes from start to finish 

conditions. The second position of Stuart Glennan states a “mechanism for a behavior is a 

complex system that produces that behavior by the interaction of a number of parts.”233 

The third position held by William Bechtel and Adele Abrahamsen defines mechanism as 

“a structure performing a function in virtue of its component parts, component operations, 

and their organization.”234 Illami and Williamson defend Machamer, Darden and Craver 

                                                 
230 Carl F. Craver, Explaining the Brain: Mechanisms and the Mosaic Unity of Neuroscience (Oxford; New 
York: Clarendon Press ; Oxford University Press, 2007), 128 (emphasis in the original). 
 
231 Carl F. Craver, Explaining the Brain: Mechanisms and the Mosaic Unity of Neuroscience (Oxford; New 
York: Clarendon Press ; Oxford University Press, 2007), 128. 
 
232 Phyllis McKay Illari and Jon Williamson, “What Is a Mechanism? Thinking about Mechanisms across 
the Sciences,” European Journal for Philosophy of Science 2, no. 1 (January 2012): 119–35, 
doi:10.1007/s13194-011-0038-2. 
 
233 Phyllis McKay Illari and Jon Williamson, “What Is a Mechanism? Thinking about Mechanisms across 
the Sciences,” European Journal for Philosophy of Science 2, no. 1 (January 2012): 119–35, 
doi:10.1007/s13194-011-0038-2, 119. 
 
234 Phyllis McKay Illari and Jon Williamson, “What Is a Mechanism? Thinking about Mechanisms across 
the Sciences,” European Journal for Philosophy of Science 2, no. 1 (January 2012): 119–35, 
doi:10.1007/s13194-011-0038-2, 119. 
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and modify their stance slightly to emphasize the organization of entities and activities to 

be responsible for the phenomenon to be explained. They give quick mention to other 

positions they see to be less prominent in the philosophy of science.235 The reason this 

debate has importance is because although each position matches better to certain 

domains of science (e.g., biology, chemistry, psychology, or physics), there is contention 

over which position can best explain mechanisms across the scientific disciples. 

 

For the purposes of my project, the first and third positions mentioned are being argued 

as most applicable to neuroscience. Vago and his co-authors emphasize the regular 

changes of neural networks without giving attention to their organization. They also cite 

Carver but not the others in this debate. They most likely subscribe to the first position, 

but even if that is not the case or if they do not hold one consistent position on the 

philosophical account of mechanisms in the sciences, all the aforementioned positions, 

including others that Illair and Williamson do not emphasize, still focus on component 

parts. 

 

Peter Marshall, a neuroscientist writing about “neural mechanisms and the mereological 

fallacy” 236  states, “in the context of neuroscience, … an accumulation of neural 

                                                 
235 Such as Jim Woodward’s position that gives a counterfactual account. For my purposes, he still is 
focused on component parts and is subject to the same critique from Huayan mereology. Jim Woodward, 
“What Is a Mechanism? A Counterfactual Account,” Philosophy of Science 69, no. S3 (2002): S366–77, 
doi:10.1086/341859. 
 
236 Peter Marshall, “Neuroscience, Embodiment, and Development” in Lerner, Richard M, and Willis F 
Overton, eds. Handbook of Child Psychology and Developmental Science. Volume 1 Theory and Method. 
(Hoboken, NJ: Wiley, 2015), 244-283, 271. 
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mechanisms [does] not stand in as a full explanation of the properties of the 

individual.” 237  Willis Overton gives an alternative to the mechanistic paradigm by 

offering the “Process-Relational and Relational-Developmental-Systems paradigm,” 

which gives attention to the organization relationship between parts and other parts, and 

between the parts and the whole.238 

 

Huayan mereology neither gives precedence to parts nor wholes (as separate from its 

parts). Rather, the mereology is one that emphasizes mutual dependence between parts 

and wholes (and between individual parts). This corrective I am arguing for does not 

mean that all localized brain research is hopeless or useless. Nor do I argue that there can 

be no information gained from fMRI studies of people engaging in meditative practices. 

What I am asserting is that Vago and his co-authors do not give a complete explanation 

by their focus on mechanisms. To be clear, I am not suggesting that they believe the 

neurobiological mechanisms they propose explain meditation completely as they give 

mention to other physical and psychological mechanisms. Rather, it is the overemphasis 

on mechanisms that inherently privileges the parts over the whole. This is what needs 

correcting. 

 

                                                 
237 Peter Marshall, “Neuroscience, Embodiment, and Development” in Lerner, Richard M, and Willis F 
Overton, eds. Handbook of Child Psychology and Developmental Science. Volume 1 Theory and Method. 
(Hoboken, NJ: Wiley, 2015), 244-283, 272. 
 
238 Willis F. Overton, “Processes, Relations, and Relational-Developmental-Systems,” in Lerner, Richard 
M, and Willis F. Overton, eds. Handbook of Child Psychology and Developmental Science. Volume 1 
Theory and Method. (Hoboken, NJ: Wiley, 2015), 9-62, 56. 
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The 4EA Approach: From Parts of the Brain, To the Brain as a Part 

The balance that Huayan mereology provides does not end with challenging the focus on 

specific parts of the brain during meditative practices. In fact the challenge starts there 

and moves on to contend the overemphasis on the brain as just one part of the central 

nervous system, the brain as a part of the body—including the relationship between the 

brain and the mind, and the mind-body complex as just one part of the social community, 

one’s surrounding environment, and ultimately the cosmos. 

 

Before taking our attention away from the brain, I will bring up another direction of 

research on and conception of the brain that supports my Huayan corrective, which is the 

understanding of the cognition—as embodied, embedded, enacted, extended, and 

affective, otherwise known as the 4EA approach—that reframes and reduces the 

centrality of the brain’s role.239 This approach does not reduce the mind to the brain.240 It 

also stands opposed to “strict dichotomies between mind and body, body and world, and 

                                                 
239 Suparna Choudhury and Jan Slaby, eds., Critical Neuroscience: A Handbook of the Social and Cultural 
Contexts of Neuroscience, 1st edition (Chichester, West Sussex: Wiley-Blackwell, 2012), 10. 
 
240 The question of the relationship between mind and brain is one of the biggest issues in philosophy. It has 
been labeled the “hard problem” of consciousness by David Chalmers and various proposed answers to this 
question include eliminativism, strong and weak reductionism, epiphenomenalism, interactionist dualism, 
neutral monism, and panpsychism among others. For overviews see Josh Weisberg, “Hard Problem of 
Consciousness | Internet Encyclopedia of Philosophy,” in The Internet Encyclopedia of Philosophy, 
accessed June 8, 2016, http://www.iep.utm.edu/hard-con/. J. J. C. Smart, “The Mind/Brain Identity Theory,” 
in The Stanford Encyclopedia of Philosophy, ed. Edward N. Zalta, Winter 2014, 2014, 
http://plato.stanford.edu/archives/win2014/entries/mind-identity/. Robert Van Gulick, “Consciousness,” in 
The Stanford Encyclopedia of Philosophy, ed. Edward N. Zalta, Spring 2014, 2014, 
http://plato.stanford.edu/archives/spr2014/entries/consciousness/. For a monograph-length argument, see 
Alva Noë, Out of Our Heads: Why You Are Not Your Brain, and Other Lessons from the Biology of 
Consciousness (New York: Hill and Wang, 2009). 
 

http://www.iep.utm.edu/hard-con/
http://plato.stanford.edu/archives/win2014/entries/mind-identity/
http://plato.stanford.edu/archives/spr2014/entries/consciousness/
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one person’s mind and the minds of others.” 241  Dave Ward and Mog Stapleton 

summarize the 4EA approach to understanding cognition to be more inclusive than just 

the brain by the following definitions: 1) extended entails “the material vehicles 

underpinning cognitive states and processes can extend beyond the boundaries of the 

cognizing organism;” 2) enactive entails cognition is “dependent on aspects of the 

activity of the cognizing organism;” 3) embodied entails “cognitive properties and 

performances can crucially depend on facts about our embodiment;” 4) embedded entails 

“cognitive properties and performances can crucially depend on facts about our 

relationship to the surrounding;” and 5) affective entails that cognition is “intimately 

dependent upon the value of the object of cognition to the cognizer.”242 

 

The 4EA approach also brings similar critiques of Vago and his co-authors’ use of fMRI 

to search for neural correlates and their use neural mechanisms that rely on the localized 

model of brain function. Shaun Gallagher, Daniel D. Hutto, Jan Slaby, and Jonathan Cole 

argue against efforts “singling out measurable brain activation as the most relevant 

explanans” (i.e., neural correlates as mechanistic explanation) and challenge whether “so-

called mentalizing areas (cortical midline structures) are dedicated to any one 
                                                 
241 Suparna Choudhury and Jan Slaby, eds., Critical Neuroscience: A Handbook of the Social and Cultural 
Contexts of Neuroscience, 1st edition (Chichester, West Sussex: Wiley-Blackwell, 2012), 10. 
 
242 Ward, Dave and Mog Stapleton, “Es are good: Cognition as enacted, embodied, embedded, affective 
and extended” in Fabio Paglieri, ed., Consciousness in Interaction the Role of the Natural and Social 
Context in Shaping Consciousness (Amsterdam; Philadelphia: John Benjamins Pub. Co., 2012), 89-104, 
89-90. As a new development in understanding and characterizing cognition, the 4EA approach is not 
without internal debates and room for clarification. Andy Clark exposes a tension between how the 
embodied and embedded aspects differ on how exactly the body should be understood in the 4EA approach. 
Andy Clark, “Pressing the Flesh: A Tension in the Study of the Embodied, Embedded Mind?,” Philosophy 
and Phenomenological Research 76, no. 1 (January 1, 2008): 37–59, doi:10.1111/j.1933-
1592.2007.00114.x. 
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function.”243 Specifically for Vago and his co-authors, their reliance on the ventral medial 

prefrontal cortex as a neural correlate for the senses of self is challenged by Gallagher et 

al.’s 4EA approach that counter with research that show these structures are activated for 

“mindreading,” “folk psychological narrative,” “a default mode,” “autobiographical 

memory, navigation, and future planning,” “self-related tasks,” and “more general 

reflective problem-solving” functions.244 Gallagher et al.’s critique is to correct an over 

reliance on brain parts by emphasizing attention to cognitive activity to give a more 

complete explanation. 

 

Using the 4EA approach to examine meditation is not new, but the use of it to be critical 

of trends in scientific research on mediation is. One major voice of both the former and 

the latter is Evan Thompson. As mentioned in chapter one, Thompson takes a moderate 

stance between an enthusiastic advocate of the dialogue between Buddhism and Science 

and a cynical dismissal of such engagement. His 1991 co-authored book The Embodied 

Mind: Cognitive Science and Human Experience uses an embodied and enactive 

approach to examine, among other topics, Buddhist-based mindfulness/awareness 

meditation.245 The first co-author of that work, Fancisco Varela, was instrumental in 

setting up the Mind and Life Institute. Thompson has been actively involved in various 

capacities for that organization, including giving talks at their annual international 
                                                 
243 Shaun Gallagher et al., “The Brain as Part of an Enactive System,” Behavioral and Brain Sciences 36, 
no. 4 (2013): 421–22, 422. 
 
244 Shaun Gallagher et al., “The Brain as Part of an Enactive System,” Behavioral and Brain Sciences 36, 
no. 4 (2013): 421–22, 422. 
 
245 Francisco J. Varela, Evan T. Thompson, and Eleanor Rosch, The Embodied Mind: Cognitive Science 
and Human Experience (The MIT Press, 1991). 
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symposiums. During the most recent November 2016 gathering, Thompson gave the final 

keynote address of that symposium. 

 

In that talk, Thompson gives two arguments against the trend that research, on 

mindfulness in particular and meditation in general, is emphasizing the effects of such 

activity on localized parts of the brain. In the 20 minute mark of the video recording, he 

shows a slide that lays out his first argument: 

1. The proper level of description for any cognitive function (e.g., 
attention) is the whole embodied subject or person, not brain areas or 
networks. [Conceptual point] 
 
2. It is unlikely that there is a one-to-one mapping between particular 
cognitive functions and particular brain areas or neural networks. 
[Empirical point] 
 
3. Therefore, it is empirically unwarranted to map the cognitive functions 
involved in meditation in general, and mindfulness meditation in particular, 
onto particular brain areas or the differential activation of particular neural 
networks.246 

 
Thompson sets up the first two points of this argument with an earlier analogy he 

gives on how to understand the relationship between activities and brains areas. 

He uses an example of a bird’s flight. The wings of a bird cannot adequately 

capture an explanation of flight. Rather, flight is a combination of the entire body 

and environment, just like cognition is not adequately captured by the brain (let 

alone brain areas). While argument one is focused on cognitive functions involved 

                                                 
246 Evan Thompson, “What is Mindfulness? An Embodied Cognitive Science Perspective” Closing 
Keynote at the International Symposium for Contemplative Studies, San Diego, CA, November 13, 2016. 
Video recording posted by Mind & Life Institue, December 6, 2016, 1:03:55. 
https://www.youtube.com/watch?v=Q17_A0CYa8s  (bracket inserts and emphasis in the original) 
 

https://www.youtube.com/watch?v=Q17_A0CYa8s
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in meditation, Thompson does not isolate meditation to the cognitive, even if it is 

broadly defined in the 4EA approach. 

 

His second argument of that keynote is shown at the 26 minute mark of the video: 

1. Mindfulness (however defined) consists in the integrated exercise of a 
host of cognitive, affective, and bodily skills in situated action. 
 
2. Brain processes are necessary enabling conditions of mindfulness but 
are only partially constitutive of it; and they become constitutive only 
given the wider context of embodied and embedded cognition and action. 
 
3. Therefore, it is a conceptual mistake to superimpose mindfulness onto 
the differential activation of distinct neural networks.247 
 

Thompson emphasizes the broader context of mindfulness meditation by giving another 

analogy: that of parenting. He explains that looking for cognitive processes—and looking 

for them solely in the brain—of parenting might add to the understanding of parenting, 

but it seems evident that it would not be nearly a complete understanding or proper 

description of parenting. He goes on to emphasize how mindfulness meditation is social, 

and influences social cognition, not merely an exercise of private introspection. 

 

Additionally, Thompson makes another important point about Vago and his co-author’s 

aims of proposing and searching for neural mechanisms of mindfulness meditation. In the 

48 minute mark of the video, he says that studying mechanisms is fruitful for 

decomposable systems—ones that have clear delineations and can be broken down into 

component elements or simpler constituents. However, the turn to mechanisms is limited 

                                                 
247 Ibid. 
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for non-decomposable systems. Mindfulness meditation, he argues, is similar to parenting 

in that they are non-decomposable systems. The extended, enactive, embodied, and 

embedded aspects of mindfulness meditation are not contained is a system that can be 

analyzed into a finite set of fixed components.  

 

As mentioned in chapter one, Thompson was one of the reviewers for the Vago and 

Silbersweig paper. Thompson mentions in his talk that these criticisms apply to himself, 

acknowledging that he has contributed in the past to neursocientific research that isolates 

cognitive components of mindfulness meditation to specific brain areas using a 

mechanistic approach. This continued exchange of ideas between Thompson and his 

interlocutors is a prime example of meaningful engagement between Buddhist traditions 

and the sciences. His critique from a 4EA perspective parallels my arguments. 

 

What the 4EA approach also allows is a step back from overly zooming in on neural 

areas in order to zoom out and reflect on the neuroimaging approaches Vago and his co-

authors are trained in and rely on. Amir Raz gives an analogy that explains the 

“statistically problematic” results of neuroimaging. 248  He points out the “density of 

neurons and synapses in the cerebral cortex is about 12 × 104 and 9 × 108 per mm3” yet 

fMRI captures change in an area within 2 or 3 mm of the brain activity, and with a 

                                                 
248 Amir Raz “From Neuroimaging to Tea Leaves in the Bottom of a Cup” in Suparna Choudhury and Jan 
Slaby, eds., Critical Neuroscience: A Handbook of the Social and Cultural Contexts of Neuroscience, 1st 
edition (Chichester, West Sussex: Wiley-Blackwell, 2012), 265-272, 268. 
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minute to twelve second delay. 249  The magnitude of error between what fMRI can 

capture and any specific neuron or synapse firing is as high as 900 million times! Raz 

says these studies “frequently produce billions of data points—most of them sheer 

noise—wherein one can find coincidental patterns,” and uses the analogy of tea leaves.250 

“Whirl those tea leaves around often enough and recognizable impressions will appear at 

the bottom of your cup.”251 

 

Purser and Lewis give another analogy to drive home the problems of how fMRI are 

being used to explain neural mechanisms. The indirect measurements of large amounts of 

neuronal activity are used to explain electro-chemical activity in individual cellular levels. 

They write, 

A useful metaphor for imaging studies is trying to deduce the economic 
and social structure of New York City by observing movements of 
vehicles and people from an airplane. One can see that Lower Manhattan 
is active from 8 AM to 5 PM, with a spike in foot traffic around noon, and 
parts of midtown are buzzing around 8 PM and again at 11 PM. On that 
basis one might gain a crude idea what is going on, but any assertions 
about how the financial and theater industries work would be unreliable 
guesses.252 

 

                                                 
249 Amir Raz “From Neuroimaging to Tea Leaves in the Bottom of a Cup” in Suparna Choudhury and Jan 
Slaby, eds., Critical Neuroscience: A Handbook of the Social and Cultural Contexts of Neuroscience, 1st 
edition (Chichester, West Sussex: Wiley-Blackwell, 2012), 265-272, 265. 
 
250 Amir Raz “From Neuroimaging to Tea Leaves in the Bottom of a Cup” in Suparna Choudhury and Jan 
Slaby, eds., Critical Neuroscience: A Handbook of the Social and Cultural Contexts of Neuroscience, 1st 
edition (Chichester, West Sussex: Wiley-Blackwell, 2012), 265-272, 268. 
 
251 Amir Raz “From Neuroimaging to Tea Leaves in the Bottom of a Cup” in Suparna Choudhury and Jan 
Slaby, eds., Critical Neuroscience: A Handbook of the Social and Cultural Contexts of Neuroscience, 1st 
edition (Chichester, West Sussex: Wiley-Blackwell, 2012), 265-272, 268. 
 
252 Ron Purser and David Lewis “Contemplative Neuroscience’s Truthiness Problem” Paper submitted to 
“Beyond the Hype: Buddhism and Neuroscience in a New Key”, Columbia University, Nov. 11, 2016, 9. 
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Purser and Lewis’ city metaphor and Raz’s tea leaves imagery are criticisms that have 

force against neuroimaging. This was shown in the “Voodoo Correlations” and “Dead 

Salmon” controversies in neuroimaging from a 2009 article and a subsequent poster 

presentation in the Organization for Human Brain Mapping’s annual conference. Edward 

Vul and his colleagues initially published an article titled “Voodoo Correlations in Social 

Neuroscience,” which has since been retitled to a less offensive “Puzzlingly High 

Correlations in fMRI Studies of Emotion, Personality, and Social Cognition.”253 Vul et al. 

argue that an alarming majority (twenty-eight out of fifty-three who responded to their 

inquiries) of recent researchers of fMRI studies used “impossibly high” correlation values 

between variables in their statistical analysis of fMRI data.254 This leads to correlations 

that are statistically invalid, and could be used to show activation differences that do not 

make sense. To support and make Vul et al.’s point, Craig Bennett, Michael Miller and 

George Wolford presented a poster in a Brain Mapping conference titled “Neural 

Correlates of Interspecies Perspective Taking in the Post-Mortem Atlantic Salmon: An 

Argument for Multiple Comparisons Correction.” where they show an fMRI image of 

                                                 
253 Daniel S. Margulies, “The Salmon of Doubt: Six Months of Methodological Controversy within Social 
Neuroscience” in Suparna Choudhury and Jan Slaby, eds., Critical Neuroscience: A Handbook of the 
Social and Cultural Contexts of Neuroscience, 1st edition (Chichester, West Sussex: Wiley-Blackwell, 
2012), 273-285, 273. 
 
254 Daniel S. Margulies, “The Salmon of Doubt: Six Months of Methodological Controversy within Social 
Neuroscience” in Suparna Choudhury and Jan Slaby, eds., Critical Neuroscience: A Handbook of the 
Social and Cultural Contexts of Neuroscience, 1st edition (Chichester, West Sussex: Wiley-Blackwell, 
2012), 273-285, 274-5. 
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BOLD signal change in a dead fish! By manipulating statistical correlation of the large 

amounts of data generated by fMRI, even a dead salmon can show ‘brain activity.’255 

 

Related to issues of statistical analysis, these statistical errors are not limited to human 

judgment of data, but also extend to software errors. Anders Eklund, Thomas Nichols and 

Hans Knutsson tested the three most common fMRI software packages and found 

problems in the software that generated significantly more false positives than 

expected.256 They found “that all three packages have conservative voxelwise inference 

and invalid clusterwise inference,” which leads to “a high degree of false positives, up to 

70% compared with the expected 5%.”257 In other words, due to the shortcuts that these 

older software used in processing the large amounts of fMRI data generating false 

positives of activity where there was none, Eklund et al. initially called into question the 

validity of 40,000 published fMRI studies. This number has since been downgraded to 

3,500 or 11% of papers containing original data, with an additional 13,000 papers with 

correction for multiple testing that deserve “a particularly jaded eye.”258 These problems 

                                                 
255 Craig M. Bennett, Michael B. Miller, and George L. Wolford, “Neural Correlates of Interspecies 
Perspective Taking in the Post-Mortem Atlantic Salmon: An Argument for Multiple Comparisons 
Correction,” YNIMG NeuroImage 47 (2009): S125. 
 
256 Anders Eklund, Thomas E. Nichols, and Hans Knutsson, “Cluster Failure: Why fMRI Inferences for 
Spatial Extent Have Inflated False-Positive Rates,” Proceedings of the National Academy of Sciences 113, 
no. 28 (July 12, 2016): 7900–7905, doi:10.1073/pnas.1602413113. 
 
257 Anders Eklund, Thomas E. Nichols, and Hans Knutsson, “Cluster Failure: Why fMRI Inferences for 
Spatial Extent Have Inflated False-Positive Rates,” Proceedings of the National Academy of Sciences 113, 
no. 28 (July 12, 2016): 7900–7905, 7900. 
 
258 Thomas E. Nichols (2016, July 6). Bibliometrics of Cluster Inference, 06/07/16, Neuroimaging Statistics 
Tips & Tools. Retrieved December 31, 2016, from 
http://blogs.warwick.ac.uk/nichols/entry/bibliometrics_of_cluster/. While the two articles from Vago and 
his co-authors that I focus on are not conducting new studies using potentially problematic software, they 

http://blogs.warwick.ac.uk/nichols/entry/bibliometrics_of_cluster/
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are not limited to fMRI papers. Denes Szucs and John Ioannidis used statistical analysis 

on 10,000 cognitive neuroscience and psychology publications and conclude that the 

majority of these publications are false.259 Ionanidis and others are raising awareness of a 

general large scale failure of published psychological research findings to be 

replicated. 260  This is not to say that the knowledge generated by the entire field of 

cognitive neuroscience is under suspicion, but rather a note of strong caution to take 

specifically fMRI research results in only a very provisional sense. This is a problem 

particular to fMRI because of the considerable cost to use this technology is around $600 

USD per hour. This high expense “means studies have been limited to very small sample 

sizes of up to 30 or so participants, and very few organisations have the funds to run 

repeat experiments to see if they can replicate the results.” 261  A different front of 

statistical checking is based on systematic reviews and meta-analyses. This issue is 

particularly concerning for research on mindfulness-based interventions, (regardless of 

                                                                                                                                                 
are proposing neural mechanisms based on analyzing a host of research using fMRI that inevitably relies on 
software with the issues raised by Eklund et al. 
 
259 Denes Szucs and John PA Ioannidis, “Empirical Assessment of Published Effect Sizes and Power in the 
Recent Cognitive Neuroscience and Psychology Literature,” bioRxiv, August 25, 2016, 71530, 
doi:10.1101/071530. 
 
260 John P. A. Ioannidis, “Why Most Published Research Findings Are False,” PLOS Medicine 2, no. 8 
(August 30, 2005): e124, doi:10.1371/journal.pmed.0020124. Joseph P. Simmons, Leif D. Nelson, and Uri 
Simonsohn, “False-Positive Psychology Undisclosed Flexibility in Data Collection and Analysis Allows 
Presenting Anything as Significant,” Psychological Science 22, no. 11 (November 1, 2011): 1359–66, 
doi:10.1177/0956797611417632. Open Science Collaboration, “Estimating the Reproducibility of 
Psychological Science,” Science 349, no. 6251 (August 28, 2015): aac4716, doi:10.1126/science.aac4716. 
 
261 Bec Crew, “A Bug in fMRI Software Could Invalidate 15 Years of Brain Research,” ScienceAlert, 
accessed January 1, 2017, http://www.sciencealert.com/a-bug-in-fmri-software-could-invalidate-decades-
of-brain-research-scientists-discover. 
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the use of neural imagine) as Coronado-Montoya et al.’s 2016 study finds 1.6 times over 

reporting of positive trails compared to the statistically expected number.262 

 

From another angle, Fernando Vidal and Francisco Ortega focus on the embedded 

aspects of cognition to criticize brain research that tries to find neural correlates of 

depression. Although they do not mention Vago and his co-authors, they do specifically 

address researchers, such as Richard Davidson, who are conducting research on how 

meditative practices alleviate depression. They offer the following socio-political critique, 

The point is obviously not to deny that the brain is involved in all human 
behavior, but to suggest that neurocorrelational research, as it is being 
marketed by its producers (with ample pharmaindustry support in the case 
of mental disorder) and bought by funders, policy makers, and large 
swathes of public opinion, is diverting enormous financial and human 
resources from action and thought in social and psychological arenas 
where they would have a greater chance of making a difference.263 
 

Their critique is that such research on the brain misses out on all the major aspects that 

contribute to depression and depression-relapse prevention that is neglected when 

researchers like Vago and his co-authors reduce alleviation of depression to neural 

mechanisms.264 Again, the Huayan critique points to the implicit and background causes 

of depression that is not addressed in mechanistic explanations. 

                                                 
262 Stephanie Coronado-Montoya et al., “Reporting of Positive Results in Randomized Controlled Trials of 
Mindfulness-Based Mental Health Interventions,” PLOS ONE 11, no. 4 (April 8, 2016): e0153220, 
doi:10.1371/journal.pone.0153220. 
 
263 Fernando Vidal and Francisco Ortega, “Are there Neural Correlates of Depression?” in Suparna 
Choudhury and Jan Slaby, eds., Critical Neuroscience: A Handbook of the Social and Cultural Contexts of 
Neuroscience, 1st edition (Chichester, West Sussex: Wiley-Blackwell, 2012), 345-366, 362. 
 
264 The neuroscientific researcher Maggie Brown (personal communication August 1st, 2016) summarizes 
what’s at stake here as she believes Vago and his co-authors are “going way out of bounds to delineate 
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Universalized Brains 

In a different article, Vidal launches another critique by arguing that neuroscience and 

neuroimaging are not culturally neutral in the sense that Western researchers and non-

Western researchers interpret the same brain regions differently! He writes, 

…Chinese investigators reported that while their compatriots use the 
medial prefrontal cortex to ‘represent’ both the self and the mother, 
westerners use that brain area to represent the self alone; in their view, 
this corresponds to cultural preferences (for an interdependent vs. an 
independent self respectively), and provides “neuroimaging evidence that 
culture shapes the functional anatomy of self-representation” (emphasis 
added) 265 
 

This is yet another criticism that is relevant for Vago and his co-authors who are using 

precisely the medial prefrontal cortex to represent a sense of self. In constructing their 

argument that the specific neural networks they highlight represent various senses of the 

self, they assume a universalized truth about brains across cultures that would not show 

relevant variances. 

 

Joan Chiao and Nalini Ambady point out “a growing number of studies show that both 

the structure and the function of the developing human brain is shaped both by the 

                                                                                                                                                 
these senses of self to areas of the brain. The real danger is this reduction and compartalization can lead to 
OCD or depression to specific parts of the brain, then advocating specific practices that miss the whole.” 
 
265 Fernando Vidal, “Brainhood, Anthropological Figure of Modernity,” History of the Human Sciences 22, 
no. 1 (2009): 5–36, 24. Vidal cites Ying Zhu et al., “Neural Basis of Cultural Influence on Self-
Representation,” NeuroImage 34, no. 3 (February 1, 2007): 1310–16 who employ fMRI but come to 
different conclusions regarding the meaning of activations of the same brain regions and structures that 
Vago and his co-authors emphasize. 
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environment and by cultural experiences.”266 To address this issue, they propose the term 

“cultural neuroscience” to challenge universalized assumptions about the brain. They 

state 

Cultural neuroscience is an area of research that investigates cultural 
variation in psychological, neural, and genomic processes as a means of 
articulating the interrelationship of these processes and their emergent 
properties.267 
 

Raising this critique does not mean that everything is culturally specific. However, Vago 

and his co-authors neglect this type of possible variation. Their studies and the majority 

of English-language scientific research have been plagued by the bias of ‘WEIRD’ 

research subjects, where WEIRD stands for Western, Educated, Industrialized, Rich, and 

Democratic societies.268 Joseph Henrich et al. who coined ‘WEIRD’ in an influential 

2010 article argue that this is especially problematic in studies on behavior economics 

and psychology which draw universalized conclusions on the human condition, but this 

worry is no less problematic for neurobiology.269 

 

                                                 
266 Joan. Y. Chiao and Nalini Ambady, “Cultural Neuroscience: Parsing Universality and Diversity across 
Levels of Analysis”, in S. Kitayama and D. Cohen (eds) Handbook of Cultural Psychology. New York: 
Guilford Press (2007) 237-254, 238. 
 
267 Joan. Y. Chiao and Nalini Ambady, “Cultural Neuroscience: Parsing Universality and Diversity across 
Levels of Analysis”, in S. Kitayama and D. Cohen (eds) Handbook of Cultural Psychology. New York: 
Guilford Press (2007) 237-254, 238. 
 
268 Joseph Henrich, Steven J. Heine, and Ara Norenzayan, “The Weirdest People in the World?,” 
Behavioral and Brain Sciences 33, no. 2–3 (June 2010): 61–83; discussion 83–135, 
doi:10.1017/S0140525X0999152X. 
 
269 Joan Y. Chiao and Bobby K. Cheon, “The Weirdest Brains in the World,” Behavioral and Brain 
Sciences 33, no. 2–3 (June 2010): 88–90, doi:10.1017/S0140525X10000282. 
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Brainhood: The Modern Ideology of the Self as the Brain 

Nevertheless, the above challenges still privilege the brain. Even cultural neuroscience 

raises the brain above other parts of the self. Again, Vidal provides an important critique 

relevant to my project, which is the overemphasis on the brain as a central part that 

explains the whole of the self. Vidal provides a history of brain sciences in order to argue 

that the conception of the brain as the modern self started as early as the late 17th century 

and took off in the mid-20th century.270 He further argues this ideology of brainhood—

brain as personhood—propelled the advancement and attention towards neuroscience 

rather than the other way around. In addressing neuroscientific research on meditation, 

Vidal points out that since researchers reduce the mind to the brain, “neuroscientists who 

search to prove that meditation alters the brain” are claiming no more than the trivial 

assertion “that brain activity changes brain activity.”271 

 

In addition to Vidal, Nikolas Rose and Joelle Abi-Rached also examine the social history 

of the brain sciences and how ‘neuro-’ as a prefix indicates vast social, political, 

economic, and legal changes in the past seventy years.272  They also raise issues with 

                                                 
270 Fernando Vidal, “Brainhood, Anthropological Figure of Modernity,” History of the Human Sciences 22, 
no. 1 (2009): 5–36. 
 
271 Fernando Vidal, “Brainhood, Anthropological Figure of Modernity,” History of the Human Sciences 22, 
no. 1 (2009): 5–36, 29. 
 
272 Such as Nikolas S. Rose and Joelle M. Abi-Rached, Neuro: the New Brain Sciences and the 
Management of the Mind (Princeton: Princeton University Press, 2013). 
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defining personhood, or the self as the brain. While they do not go as far as Vidal in 

seeing brainhood as a new conception of personhood,273 they do  

recognize the need to move beyond reductionism as an explanatory tool, to 
address questions of complexity and emergence, and to locate neural 
processes firmly in the dimensions of time, development, and transactions 
within a milieu.274  
 

One consequence is the implications of possible use of neurobiological mechanisms by 

governments. They do not see as a problem that policymakers who govern people would 

base their strategies on knowledge of these nonconscious neurobiological 
mechanisms, for example, by creating settings that make it easier for 
human beings to make the right decisions, with nonconscious cues that 
steer them in the desired directions.275  
 

While Rose and Abi-Rached are not bothered by potential problems of paternalism raised 

by this use of neurobiological mechanisms, others may be alarmed at who gets to decide 

what counts as the “right decisions” or “desired directions.”276 

 

To move away from conceiving the self as the brain, the 4EA approach, again, provides 

an alternative by reconceiving what it means for cognition to be embodied. Andrew 

Wilson and Sabrina Golonka argue that embodied cognition goes beyond the effect of the 

                                                 
273 Nikolas S. Rose and Joelle M. Abi-Rached, Neuro: the New Brain Sciences and the Management of the 
Mind (Princeton: Princeton University Press, 2013), 22. 
 
274 Nikolas S. Rose and Joelle M. Abi-Rached, Neuro: the New Brain Sciences and the Management of the 
Mind (Princeton: Princeton University Press, 2013), 23. 
 
275 Nikolas S. Rose and Joelle M. Abi-Rached, Neuro: the New Brain Sciences and the Management of the 
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276 They are in agreement with Thaler and Sunstein’s argument for a “Libertarian paternalism.” Richard H. 
Thaler and Cass R. Sunstein, Nudge: Improving Decisions About Health, Wealth, and Happiness, Revised 
& Expanded (Penguin Books, 2009). I address these issues in Kin Cheung, “Ethical Implications of Upāya-
Kauśalya: Helping Without Imposing,” Journal of Buddhist Ethics 22, 2015 (2015): 371–99, especially 
392-93. 
 



118 
 

body, (and the environment which raises another E: embeddedness) on the brain or the 

mind. They argue 

Embodiment is the surprisingly radical hypothesis that the brain is not the 
sole cognitive resource we have available to us to solve problems. Our 
bodies and their perceptually guided motions through the world do much 
of the work required to achieve our goals, replacing the need for complex 
internal mental representations.277 
 

They propose that this replacement theory of embodied cognition, that is bodies replace 

mental work, is what is needed to move away from a brain-centric understanding of mind. 

  

Huayan Metaphors and Deepened States of Meditation 

The above critiques challenge the overemphasis on the brain from the 4EA approach. The 

cultural environmental factors that influence the brain cast doubt on a universalized brain. 

These issues provide difficulties for Vago and his co-authors. Yet, the reader may object 

that they are not Buddhist, or Huayan, challenges per se. Thus, it is important for my 

thesis to show how Huayan mereology, or how a Buddhist conception of the self would 

provide a corrective for Vago and his co-authors in such a way that is in concert with the 

non-Buddhist challenges. 

 

Again, Huayan mereology emphasizes mutual penetration or interpenetrating and 

nonobstructing (xiāng rù 相入) of the parts with other parts and the part with the whole. 

In emphasizing the parts, Garma Chang explains that what 

                                                 
277 Andrew D. Wilson and Sabrina Golonka, “Embodied Cognition Is Not What You Think It Is,” 
Cognitive Science 4 (2013): 58, doi:10.3389/fpsyg.2013.00058. (emphasis in the original) 
 



119 
 

[neuro-]science tries to do is to artificially separate the inseparable, 
organic whole, by its own selection for a particular and restricted purpose. 
As far as philosophy is concerned, this approach is not only dangerous but 
at times misleading, for it reveals one aspect at the cost of concealing the 
other. The organic totality is therefore short-changed.278 
 

Huayan does not necessarily object to (neuro)scientific endeavors entirely, it merely 

points out that to artificially separate the inseparable is misleading. What Huayan means 

by the inseparable is the previously mentioned teaching of paṭiccasamuppāda. There is 

no single part or mechanism that can be completely separated. Chang continues 

Nothing in this universe is an isolated event. The existence of event A 
depends on events B, C, and D, and vice versa. Not only do they depend 
on each other, but they subsist and “contain” one another in the sense that 
there is an inter-immanence between all things. Everything is at once an 
image and also a reflector of all other things.279 
 

His description of ‘image’ and ‘reflector’ of other things points to not only the 

aforementioned Indra’s Net, but it also references the Huayan metaphor of the Ocean-

Mirror Samādhi (hǎi jìng sān mī 海鏡三眯). Fazang explains this metaphor as follows 

The so-called Ocean Mirror [is a metaphor that] sympolizes the innate 
Buddha Mind. When [the manifold] illusions are exhausted within, the 
mind will become serene limpid, [and unruffled,] and the infinite 
reflections of all phenomena will appear at one time. This may be 
compared to the stirring up of ocean waves when the wind blows; and 
their subsidence when it stops, leaving a calm and pellucid surface where 
all reflections may clearly be seen.280 
 

                                                 
278 Garma C. C. Chang, The Buddhist Teaching of Totality: The Philosophy of Hwa Yen Buddhism 
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While Chang highlights the above quote from Fazang to explain the ocean-mirror part, he 

does not go into as much detail about samādhi. Samādhi is a deepened state of meditation. 

This is an important consideration that has been missing in Vago and his co-authors’ 

work and thus far has not yet been addressed fully in my critique. 

 

The deepened meditative stance of experience is important for understanding Huayan 

mereology, which neither privileges part nor whole. It neither privileges implicit nor 

explicit, foreground nor background. Shigenori Nagatomo explains the epistemological 

structure of such experience to be “that things appear in the field of meditative awareness 

without presupposing the Gestalt psychology’s distinction between foreground and 

background.”281 

 

That this discussion of a deepened state of meditative awareness is missing from Vago 

and his co-authors is not unrelated to their attention towards novice meditators rather than 

expert meditators who are more likely to achieve samādhi. As mentioned previously, 

researchers have practical motivations to focus on novices rather than experts (such as 

more availability, better control groups, and elimination of self-selected research subject 

populations). 

 

This means that when Vago and his co-authors bring in Buddhist texts (Satipatthāna 

Sutta) and cite Buddhist commentators (Buddhaghosa), they assume either 1) that their 

                                                 
281 Shigenori Nagatomo, “Japanese Zen Buddhist Philosophy,” in The Stanford Encyclopedia of Philosophy, 
ed. Edward N. Zalta, Spring 2016, 2016, http://plato.stanford.edu/archives/spr2016/entries/japanese-zen/ 

http://plato.stanford.edu/archives/spr2016/entries/japanese-zen/
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research on novice meditators is enough to understand the text and the commentator; 2) 

the text and commentator are referring to novice states of meditative achievements or 

meditative awareness; or both of the above. 

 

Thus, another use of Huayan I employ is their metaphoric imagery to correct for the 

researchers neglected attention towards deepened meditative states. It is an incomplete 

explanation of how meditative practices changes the senses of self if they do not address 

the deepened states that Buddhist texts and commentators are referring to, as opposed to 

novice states of meditative experience. 

 

Changing Sense(s) of Self Revisited 

Even if Vago and his co-authors wish to only explain novice meditative states (they do 

not make such distinctions), I have been arguing that their mechanistic explanations are 

not enough. Returning to Huayan merelogy, these researchers are not using parts to 

explain other parts and the whole. Rather their focus on parts is used to explain away the 

other parts (of the brain) as irrelevant to understanding how meditative practices changes 

the senses of self. 

 

Isolating the neuromechanisms to specific brain networks in order to explain how 

meditative practices changes the senses of self ignores the other parts of the brain that are 

operating in the background, as the aforementioned critiques within neuroscience point 

out how important these background processes are for the brain. This isolation also 



122 
 

neglects how the brain is not the only factor involved in a changing sense of self, yet their 

reductionistic explanation is an attempt to brush away the other factors. To give a more 

complete picture of how meditative practices potentially change the senses of self, these 

neural correlates have to be presented together with attention towards the mind-body. 

 

The Role of Neuroscience in Studying Meditation 

In arguing for a holistic corrective to the current trend in the scientific study of neural 

mechanisms of meditation, I do not wish to claim that there is no role for neuroscience in 

studying meditation. Again, Vago and his co-authors are proposing neural mechanisms 

for meditation’s effectiveness in alleviating conditions such as stress, anxiety, and 

depression. It is important to distinguish between different etiologies of such conditions. 

For instance, depression is varied and arises from different causes. Neural imaging based 

on a localized model of the brain could be useful in contributing to understanding diverse 

neural mechanisms of depression and help with proscribing different treatments based on 

varying etiology.282 

 

I wish to distinguish between the neuroscientific concern towards the effects of 

meditation on mental health—with the proposed causal mechanism being a changing 

sense of self—and the Buddhist studies concern towards understanding the effects of 

meditation on a changing sense of self—with a wide range of possible causal 

                                                 
282 Robert J. DeRubeis, Greg J. Siegle, and Steven D. Hollon, “Cognitive Therapy vs. Medications for 
Depression: Treatment Outcomes and Neural Mechanisms,” Nature Reviews. Neuroscience 9, no. 10 
(October 2008): 788–96, doi:10.1038/nrn2345. 



123 
 

explanations that is not limited to causal mechanisms, but possibly includes holistic 

neural and other causes. In other words, my comparisons of the changing sense of self 

does leave room for the role of neuroscience in studying the health effects of meditation, 

especially in regards to the increasing attention towards comparing meditation with 

medication for conditions such as depression. However, to do so with neural imaging still 

needs to be conducted with caution due to the various critiques of the underlying 

assumptions of the localization model and its accompanying problems as mentioned 

above. 

 

In the next chapter, I argue for a more fruitful direction of research on how to understand 

meditative practices as potentially leading to a changing sense of self, which is to 

examine how meditative practices may lead to change in ethical conduct. 
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CHAPTER 4 

CHANGING SENSE OF SELF UNDERSTOOD THROUGH ETHICAL CHANGE 

 

Introduction 

One defense of the engagement of Buddhist traditions and the sciences, against critics 

and cynics of this dialogue, is the contribution this comparative engagement can provide. 

This chapter argues for the contribution towards a more complete understanding of how 

meditation transforms the practitioner, and how this transformation may lead to ethical 

change. I will explain why a more fruitful direction of scientific research is on how 

meditative practices can potentially lead to a changing sense of self. I examine how 

change in ethical conduct can be based on a changed sense of self. This is not a radical 

departure from current research interests as experiments have already been conducted on 

how meditative practices can lead to ethical change. From another front, there is also 

neuroscientific research being conducted on ethical reasoning. Thus, I am advancing the 

current trends in research by proposing a new direction that takes into account these two 

types of projects. 

 

I will move away from Fazang and bring in another East Asian Buddhist voice, namely 

Dōgen. I start with his Shoakumakusa fascicle and investigate how and why does the 

meaning of this phrase ‘shoakumakusa’ changes from a prescriptive “do no evil” to a 

descriptive “nonproduction of evil.”283 In order to elucidate this fascicle, a very different 

                                                 
283 The difference in translations will be examined in the next section. 



125 
 

description of Zen meditative experience will be examined. The proposed idea is to show 

how recent descriptions of Buddhist meditation can illuminate Dōgen’s fascicle, and give 

a general theory behind why and how religious experience can change ethical behavior. 

Religious—specifically advanced Buddhist meditation—experience can change or 

transform the sense of self, usually in a way that expands the sense of self, blur or efface 

the boundaries between self and other, even resulting in such a radical transformation that 

the self is no longer what was once taken to be the ‘self.’ This transformation helps 

provide a heuristic understanding 284  of how Dōgen goes from the initial injunction 

against evil or wrong actions, to others, shifting to the later description of a lived state 

where one is unable to commit evil or wrong actions, to others. This is precisely because 

the other is no longer separate from the initial ‘self.’ 

 

Ethical values develop as a child matures. Growing up, a person begins to gain a sense of 

community and develops awareness of how to behave in relation to others in society. 

After a mature period of ethical development, one can ask ‘what leads to further change 

in a person’s ethical behavior’? Perhaps interaction with others that challenges one’s 

prior set of values and behavior, leading to reflection and revision.285 Another answer to 

the above is the role of specific experiences, namely religious experiences or religious 

                                                 
284 I am following Jones in his use of this term, which will be addressed in more detail in a later section of 
this chapter. Nicholaos John Jones, “Mereological Heuristics for Huayan Buddhism,” Philosophy East and 
West 60, no. 3 (2010): 355–68. 
 
285 Or rather, if virtues and ethical values are defined as habits, then altering one’s ethical conduct leads to, 
or is evidence of, change in values. See Aristotle, Nicomachean Ethics and MacIntyre, After Virtue: A 
Study in Moral Theory. For the role of gender in the development of ethical values, see Gilligan, In a 
Different Voice: Psychological Theory and Women’s Development. 
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practices (which may lead to peak religious experiences). This is not meant in the sense 

of listening to or being told what is good or virtuous, but in the sense of a practice or 

experience that transforms the conception of the self, leading to a reconstruction of the 

self vis-à-vis the other. This changes ethical conduct towards the new other, which 

becomes less otherized, and less, or no longer, separate from the self. 

 

The implication for my project is to show how more attention should be paid to 

researching the possible effect of meditative practice on ethical change. There have been 

a handful of studies already done in this area. Taking into account the Huayan 

mereological critiques of localized brain imagine research, this would be a more fruitful 

direction for providing understanding of how meditative practices may change the sense 

of self. 

 

Dōgen’s Shoakumakusa 

To investigate this, I examine a piece written by Dōgen (道元 1200-1253), 286  the 

Shoakumakusa (諸惡莫作) fascicle, in the major compilation of his life’s writing, the 

Kana Shōbōgenzō (仮字正法眼蔵).287 Although he is not often explicitly and directly 

                                                 
286 A 13th century monk considered to be responsible for transmitting Chinese Cáodòng Chán (曹洞禪) 
Buddhism, more familiar in its Japanese as Sōtō Zen Buddhism, to Japan. 
 
287 This is typically the referent when the title Shōbōgenzō (often translated as Treasury of the True Dharma 
Eye) is used alone. It was a collection written in Japanese, in contrast to the standard practice in his time of 
composing Buddhist texts in Classical Chinese, like he did with the Shinji or Mana Shōbōgenzō (真字正法

眼蔵), a collection of 301 kōans. See Heine, Dōgen and the Kōan Tradition: A Tale of Two Shōbōgenzō 
Texts. Dōgen’s writing can be quite challenging; the careful reader will be better prepared taking into 
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concerned with ethics, he does devote some attention to it in his writings. 288 In the 

Shōbōgenzō Zuimonki (正法眼蔵随聞記), he mentions the Buddhist precepts, with 

ethical instructions such as “you should secretly do good when no one is watching, and, if 

you do wrong, you should confess and repent.”289 Yet, in the modern edition of the Kana 

Shōbōgenzō containing 95 fascicles, Shoakumakusa stands out as one of the few fascicles 

directly addressing ethics. 

 

The Shoakumakusa fascicle’s title itself, is the beginning phrase of a very popular 

Buddhist verse, from the Dhammapada chapter 14, verse 183.290 The verse in Pali is: 

Sabbapāpassa akaraṇaṃ kusalassa upasampadā 
Sacittapariyodapanaṃ etaṃ buddhāna sāsanaṃ. 

 
Here is a translation of the Pali by Friedrich Max Müller: 

Not to commit any sin, to do good, and to purify one's mind, that is the teaching 
of (all) the Awakened.291 
 

Another translation by Acharya Buddharakkhita: 

                                                                                                                                                 
consideration the cultural-historical context of his writing and his intended audience. For introductions to 
Dōgen see Kim, Eihei Dōgen: Mystical Realist and LaFleur, Dōgen Studies. 
 
288 This is not intended to impose western philosophical categories of ethics on Dōgen’s writing as the 
boundaries between what is considered ethical and what is not considered ethical may not neatly apply to 
his work, but rather to point out he devoted more attention to subjects such as zazen or busshō. 
 
289 Zuimonki I:18.Masunaga, Reihō. A Primer of Sōtō Zen: A Translation of Dōgen’s Shōbōgenzō Zuimonki 
(Honolulu: University of Hawai`i Press, 1975), 20. 
 
290 One comes across this phrase often in Chinese and Japanese temples, inscribed in incense cauldrons, 
carved in rocks and pillars, engraved on pottery, posted as a sign on trees, and written on scrolls. One even 
finds this drawn with pink chalk next to flowery graffiti in Taizong, Taiwan’s Rainbow Family Village (彩
虹眷村). 
 
291 Müller, Friedrich Max. The Sacred Books of the East (Oxford: Clarendon, 1898), 51. 
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To avoid all evil, to cultivate good, and to cleanse one's mind—this is the 
teaching of the Buddhas.292 
 

While the use of term sin to translate something in a Buddhist context is generally no 

longer practiced in current scholarship, notice the range of translation possible for the 

Pali. 

 

However, Dōgen studied the verse in a Classical Chinese translation of the Pali: 

諸惡莫作，衆善奉行；自淨其意，是諸佛教。 

Classical Chinese is a language with flexibility in grammar, allowing for multiple 

interpretations and translations. David Hall and Roger Ames characterizes this language 

as one that, rather than going for precise unequivocal meaning, instead provides a 

“productive vagueness” to give it a wider range of meaning for the audience.293 The 

importance of the possible ambiguity and flexibility of the verse is to see it as, not a 

hindrance to understanding, but rather, an opportunity for Dōgen to expound change in 

the meaning of the verse. Specifically, going from understanding the first phrase of ‘not 

to commit any sin’ or ‘to avoid all evil’ as a prescriptive statement to a descriptive one. 

 

In addition to using Classical Chinese characters, Dōgen composed his Kana Shōbōgenzō 

in the vernacular Japanese as well, often giving his creative use of both these 

                                                 
292 "Buddhavagga: The Buddha" (Dhp XIV), translated from the Pali by Acharya Buddharakkhita. Access 
to Insight, 23 April 2012,http://www.accesstoinsight.org/tipitaka/kn/dhp/dhp.14.budd.html . Retrieved on 
13 June 2012. 
 
293 Ames, Roger T., and Henry Rosemont Jr. The Analects of Confucius: A Philosophical Translation. 1st 
ed. (New York: Ballantine Books, 1999), 42. 
 

http://www.accesstoinsight.org/tipitaka/kn/dhp/dhp.14.budd.html
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languages. 294 It is helpful to see the different translations of shoakumakusa from the 

Japanese. This phrase has been translated as “avoid evil,”295 “refrain from unwholesome 

action,” 296  “refrain from all evil whatsoever,” 297  “do no evil,” 298  “nonproduction of 

evil,”299  “not doing evils,”300 “not doing wrongs,”301 and “not to commit any evils.”302 

Of these eight, the first four are prescriptive and the last four are descriptive. Without an 

English equivalent that can be simultaneously read as both prescriptive and descriptive, 

or a phrasing that allows for a purposefully multivalent reading, the above translations 

emphasize one aspect of the phrase at the expense of the other. To be fair, many of the 

                                                 
294 For examples of this creativity, see Kim, “ “The Reason of Words and Letters”: Dōgen and Kōan 
Language.” 
 
295 Matsunaga, Daigan, and Alicia Matsunaga. Foundation of Japanese Buddhism. Vol. 1 (Los Angeles: 
Buddhist Books International, 1974), 12. 
 
296 While the phrasing is prescriptive, the translators Mel Weitsman and Kazuaki Tanahashi does indicate 
the mutivalence of this precept. “Dogen [sic] presents a radically fresh and complete view of the precepts. 
Refraining from unwholesome or evil action is not a prohibition, but thorough practice, the experience of 
buddha dharma itself.” Tanahashi, Kazuaki, ed. Treasury of the True Dharma Eye: Zen Master Dogen’s 
Shobo Genzo. Vol. 1 (Boston: Shambhala, 2010) lix.  
 
297 Nearman, Hubert. Shōbōgenzō - The Treasure House of the Eye of the True Teaching A Trainee’s 
Translation of Great Master Dōgen’s Spiritual Masterpiece(Mount Shasta, California: Shasta Abbey Press, 
2007), 78. 
 
298 Kasulis, Thomas P. Zen Action, Zen Person (Honolulu: University of Hawai`i Press, 1981), 94. 
 
299 Ibid., Kasulis is the only one, of the authors examined, to give two different renderings of 
shoakumakusa to make explicit the two different senses of the phrase. He labels “do no evil” as the 
traditional interpretation of the phrase and “nonproduction of evil” as Dōgen’s interpretation. 
 
300 Bodiford, William. “On Good and Evil,” in Japanese Philosophy: A Sourcebook,  James W.Heisig, 
Thomas P.Kasulis, and John C.Maraldo, eds. (Nanzan Library of Asian Religion and Culture. Honolulu: 
University of Hawaiʻi Press, 2011), 156. 
 
301 Nishijima, GudoWafu, and Chodo Cross. Shōbōgenzō The True Dharma-Eye Treasury (Berkeley, CA: 
Numata Center for Buddhist Translation and Research, 2008), 127. 
 
302 Kim, Hee-Jin. Eihei Dōgen: Mystical Realist (Boston: Wisdom Publications, 2004), 224. 
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translators explain both the prescriptive and descriptive aspects of shoakumakusa, thus 

reading just the phrase itself, out of context, can be misleading.303 

 

After this brief examination of the title, I will move on to the beginning of the text. 

Dōgen starts his fascicle by explaining how the entire verse is an important Buddhist 

teaching. Referring to this verse, he continues: 

いまいふところの諸惡者、善性惡性無記性のなかに惡性あり。 
In the above quotation the term evils refers to what is called morally evil 
among the categories of morally good, morally evil, and morally 
undefined.304 

 
It is important to note that this sentence tells us how Dōgen defines morally good and 

morally evil.305 What is morally undefined or morally neutral for Dōgen is action which 

is unrecorded (無記), i.e. karmically undefined.306 Therefore, morally good and morally 

evil refer to those actions that produce good or evil karmic consequences.307 

                                                 
303 This chapter will leave shoakumakusa untranslated to retain both prescriptive and descriptive senses of 
the phrase, and will translate it when emphasis on one sense is needed. Shoakumakusa in upper case 
signifies the fascicle. 
 
304 Bodiford, “On Good and Evil,” 157, (emphasis in the original translation). The Japanese is added here 
and to later selections for reference. 
 
305 Although there have been preferences for the use of either the term ethics or moral philosophy, and 
some have given idiosyncratic definitions to differentiate between the two, the authors referenced here do 
not give reason to believe they see any difference between the two terms. I treat the terms morality (morals) 
and ethics (ethical) as the respective Latin and Greek words that have the same meaning, and will only use 
the Greek terms unless addressing the phrasing of quotes. 
 
306 Marcus Bingenheimer made this point in personal communication in January 2012. Also see Kim, 
Mystical Realist, 217. Perhaps an example of a karmically undefined or neutral action that goes unrecorded 
would be a trivial action that does not directly affect any other sentient beings (e.g., frivolously flipping a 
coin in private). 
 
307 Cf. Zuimonki IV:11. “What is good and what is bad [惡] are difficult to determine…it is written: ‘To 
undergo suffering as karmic consequence is evil [惡], whereas to invite joy is good.’ In this way you should 
judge carefully, and thereby practice what you deem to be truly good and discard what you find to be really 
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Dōgen is careful to remind us that these categories of good and evil are ultimately 

“uncreated” (無生なり) and “untainted” (無漏なり).308 That is the say, focusing on any 

essence of these categories, in a Manichean sense, would be dualistic. There is thus a 

tension between using dualistic categories of good and evil, and the Buddhist teachings of 

ultimate nonduality of all dharmas. This has been the main concern of most English 

language secondary literature on Shoakumakusa, namely how Dōgen is able to talk about 

ethics in this fascicle and yet go beyond the duality of good and evil.309 

 

However, the interest of this chapter is to investigate the change from a prescriptive to 

descriptive reading, and the role of religious practice in changing ethical behavior. To 

continue with the fascicle, I will move on to the prescriptive reading of shoakumakusa. 

Later in the text, Dōgen writes: 

この諸惡つくることなかれといふ、凡夫のはじめて造作してかくの

ごとくあらしむるにあらず。 
The meaning of the phrase not doing evils is not like what commoners first 
construe.310 

                                                                                                                                                 
bad [惡].” Kim, Mystical Realist, 221. Also Cf. Zuimonki III:3. “To do good for others in anticipation of 
their gratitude and happiness would appear to be better than doing evil, but this is not true goodness 
because you are still thinking of your own self.” Masunaga, “A Primer of Sōtō Zen.” Note a necessary 
condition of good action is that it is not selfish, i.e., does not separate the self from other. 
 
308 Bodiford, “On Good and Evil,” 157. Another translation of 無生なり is unborn (literally without-birth). 
 
309 For instance, Brear,“The Nature and Status of Moral Behavior in Zen Buddhist Tradition,” Fox,“Zen 
and Ethics: Dōgen's Synthesis,”Kasulis, Zen Action, Zen Person, Mikkelson,“Who Is Arguing About the 
Cat? Moral Action and Enlightenment According to Dōgen,” and Unno,“Questions in the Making: A 
Review Essay on Zen Buddhist Ethics in the Context of Buddhist and Comparative Ethics.” With a 
different emphasis, Kim, Mystical Realist, brings up Shoakumakusa in the context of ritual and morality in 
his chapter on Dōgen’s monastic asceticism. 
 
310Bodiford,“On Good and Evil,”157, (emphasis in the original translation). 
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What the “commoners” or ordinary people first construe shoakumakusa to mean is a 

prescriptive injunction they must follow. Subsequently, in the same passage, there is a 

shift in understanding of this phrase: 

諸惡すでにつくられずなりゆくところに、修行力たちまち現成す。 
As evils become something one is unable to do, the power of one’s 
practice suddenly appears fully.311 
 

Emphasis must be placed on how one becomes unable (つくられず) to do evil. What 

was once initially understood as prescriptive, then becomes a descriptive statement of the 

person after practice.  

 

The self-cultivation practice (修行) that Dōgen has in mind is sitting meditation or zazen 

(坐禅).312 Zazen is crucial in transforming the understanding of shoakumakusa. Without 

explicit attention to zazen, William Bodiford explains the change in interpretation by 

constant implementation of precepts. By “religiously following” the injunction against 

evil actions and command for good actions, the following of these practices “transform 

                                                                                                                                                 
 
311Bodiford, “On Good and Evil,”157. 
 
312 “Zazen for Dōgen was not one among many spiritual practices, but the very best of all practices; 
accordingly, incense burning, worship, nembutsu, confession, and recitation of the sūtras were unnecessary.” 
Kim, Mystical Realist, 59. See also the Shōbōgenzō fascicles Bendōwa, Hōkyōki, Bukkyō, and Gyōji. Cf. the 
earlier mention of Dōgen’s suggestion to confess and repent in Zuimonki. The power of confession is 
mentioned in the Shōbōgenzō’s Keiseisanshoku fascicle. See ibid., 215. Even with these in mind, placing 
zazen at the forefront of practice is consistent across his writing. We should also note Dōgen’s zazen as 
shikantaza (just sitting 只管打坐) is slightly different than mokushu (silent illumination 默照) and the use 
of kōan, and although he criticizes certain uses of kōan, he still advocates zazen with kōan usage. See Kim, 
Mystical Realist, 54, 80-81. Zazen is the main focus of Dōgen’s writings; a good place to start is with his 
Fukanzazenki. The image of Sōtō Zen as zazen only should not be instilled to the reader at the expense of 
ignoring the role of ritual and study. For studies on what Dōgen’s Zen was like at his time and immediately 
after in contrast to the revisionist representation of Sōtō by Tokugawa priest, see Bodiford, Sōtō Zen in 
Medieval Japan, and Faure, “The Daruma-shū, Dōgen, and Sōtō Zen.” 
 



133 
 

the person into one who becomes incapable of doing evil and fully active in performing 

good.”313 While habit formation has explanatory power, is this enough to fully answer the 

question of how exactly does the person become unable to do evil? Is there such a habit 

that, once developed, one is no longer able to break or change the habit? Religiously 

following a practice, is not the same as following a religious practice. In writing this 

fascicle, is Dōgen describing his own change in understanding, other’s (perhaps his 

students) changes, or what should happen if one follows his practice? In other words, is 

the fascicle itself prescriptive, descriptive, or both? It is the investigation of zazen that 

will give a more complete explanation of a person’s transformation and possible answers 

to the above. 

 

Thomas Kaulis, Douglas Mikkelson and Shigenori Nagatomo are among the scholars 

explicit about the role of zazen in Dōgen’s Shoakumakusa.314 I aim to examine zazen in 

light of recent developments in understanding brain changes during and after habitual 

religious practice. Then, using a biological analogy, I can begin to lay out the theoretical 

foundation of explaining how religious practice leads to a change in the sense of self and 

ultimately transforming the person and the person’s ethical behavior. 

 

                                                 
313Bodiford, “On Good and Evil,” 156. 
 
314 Kasulis, Zen Person Zen Action, 94; Mikkelson, Douglas K. “Who Is Arguing About the Cat? Moral 
Action and Enlightenment According to Dōgen” (Philosophy East and West 47, no. 3 July 1, 1997), 386; 
Nagatomo, “Dōgen’s “Do No Evil” as “Non-Production of Evil”: An Achievement and its 
Micromacrocosmic Correlativity” (Oxford, forthcoming). 
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Zazen’s Role in Transforming the Sense of Self315 

In order to find a more complete explanation of why Dōgen says evil becomes something 

one is unable to do, I will turn my attention to another practitioner of zazen, James H. 

Austin. A neurologist, Austin started zazen practice during the summer of 1974 in 

Kyoto. 316  Examination of his carefully recorded practice and experiences will help 

towards an understanding of how zazen transforms the self. I accept Austin’s conception 

of the self, which is not just the physical body, but the entire mind-body complex.317 It 

should also be made clear that Austin’s cultural-historical context informs his conception 

of self in a very different manner than Dōgen’s and others’ conceptions of the self. Their 

religious experience will be addressed later in this chapter. Nevertheless, cross cultural 

examinations can be fruitful for furthering understanding as long as awareness of the 

potential pitfalls are made explicit.318 

 

                                                 
315 For a review of the effects of meditation, especially zazen, see Murphy and Donovan,The Physical and 
Psychological Effects of Meditation: A Review of Contemporary Research With a Comprehensive 
Bibliography, 1931-1996. While it is clear there are measurable positive effects of regular zazen practice, 
Donald S. Lopez Jr. cautions meditation has been recently touted as a panacea, in a way reminiscent of 
snake oil salesmen. Lopez, “Envisioning the Study of Religion in the Twenty-first Century” (Plenary 
address, AAR, San Francisco, CA, Nov. 20, 2011). Meditation is not a miraculous cure-all and we must be 
critical and wary of the claims of its efficacy. 
 
316 Austin, James H. Zen and the Brain: Toward an Understanding of Meditation and Consciousness 
(Cambridge, Mass.; London: MIT Press, 1998), 59. 
 
317 For an Eastern definition of the psycho-physical complex that is the self, which is connected and related 
to other beings through qì (Chinese 氣) or ki (Japanese 気)  energy, see Yuasa, The Body: Toward an 
Eastern Mind-Body Theory and The Body, Self-Cultivation, and Ki-Energy. 
 
318 For more on how this applies to comparative studies of Dōgen and how to fruitfully (or how not to) read 
him, see LeFleur, Dōgen Studies, especially the chapters by LeFleur, Kasulis, and Maraldo. 
 



135 
 

Before turning to the description of his religious experience, the difference between 

religious experience and religious practice must be delineated.319 Austin’s description of 

a singular peak experience during his regular religious practice of zazen is what I am 

concerned with here. Regular religious practice is neither necessary nor sufficient for 

peak religious experiences, although regular practice increases the probability of such 

experiences. 

 

To explain an experience of internal absorption, a term he prefers over the more 

ambiguous term samādhi, 320  Austin first describes an “ordinary mental field of the 

physical self” as the following: 

Self-referent stimuli enter the thalamus from the outside world and 
combine with stimuli from various internal proprioceptive events. The 
blend contributes to the physical axis of self, a structural framework onto 
which we refer our concepts and impressions of existing as a separate 
‘self.’ Superimposed, we add a complex of I-Me-Mine attributes which 

                                                 
319 Robert Sharf points out the historical examples of polemical, ideological, and rhetorical use of the terms 
religious experience and mystical experience. See Sharf, “Experience” and “Buddhist Modernism and the 
Rhetoric of Meditative Experience.” While his critique is important, the issue at stake here is not some 
objective “originary event” or “determinative phenomenal events” that cause the transforming sense of self, 
rather I am interested in the transformation and how it leads to ethical change. Sharf also examines the 
difficulty in defining religious experience (hence adding potency to its rhetorical uses), thus a thorough 
examination is outside the scope of this chapter. If pressed, I will follow a working definition given by 
William James in his seminal Varieties of Religious Experience: A Study in Human Nature. He understands 
individual religious experience as founded in “mystical states of consciousness,” which he defines as 
having the four characteristics of: ineffability, noetic quality, transiency, and passivity ibid., 281-282; 
although this definition deserves qualification. Regarding the issue of cultural influences on religious 
experience, see Katz, “Language, Epistemology, and Mysticism,” and specifically regarding Buddhist 
religious experience, in the same edited volume, see Gimello, “Mysticism and Meditation.” Shigenori 
Nagatomo has presented a clear argument against Katz and Gimello’s contextualist positions pointing out 
its logical inconsistencies, tautological assumptions, and incoherent methodological stances. For more on 
this critique, why the term religious experience is preferred over mystical experience, and qualifications of 
the definition of religious experience from James, see Nagatomo, The Diamond sūtra's Logic of Not: And, 
A Critique of Katz's Contextualism: Toward a Non-Dualist Philosophy. 
 
320Austin, James H. Zen-Brain Reflections: Reviewing Recent Developments in Meditation and States of 
Consciousness (Cambridge, Mass: MIT Press, 2006), 315. 
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relate this sensate physical self (our soma) to our other thoughts, emotions, 
and attitudes (our psyche).321 
 

This ordinary sense of self, before zazen practice is one in which most readers can readily 

identify with. There is a clear boundary between the self and not-self, including other 

sentient beings or insentient objects. At times, this boundary may be blurred between, or 

extended to include, objects or tools in use, such as a carpenter with a hammer, tennis 

player and a racket, so that, say a butcher’s years of wielding a knife lets him or her feel 

and actually experience such a knife as part of the body. 

 

Austin then describes what happens to this ordinary sense of self during his religious 

experience: 

A major internal absorption is an extraordinary state of consciousness. The 
physical sense of the body vanishes. The ordinary physical boundaries of 
the I-Me-Mine are effaced. Here, the dashed lines serve only to indicate its 
former boundaries. What remains is an anonymous witness to a silent, 
heightened, clear, ambient awareness.322 
 

The dashed lines refers to a diagram of a circle he provides that represents the center of a 

self interacting with the environment. Austin represents the ordinary self with a circle that 

has solid lines and boundaries. The self during the religious experience has dashed lines 

because the boundaries between the self and environment are erased.323 

 

                                                 
321Austin, Zen-Brain Reflections, 317. 
 
322 Austin, Zen-Brain Reflections, 318. 
 
323 For more of Austin’s description of his religious experience on the meditation cushion, see Zen and the 
Brain, 469-473. 
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Another way to understand the loss of boundaries between the self and other is a 

transformation of the sense of self that expands to include the other. This transformation 

is not limited to Zen Buddhist zazen practice as studies by Andrew Newberg et al. have 

demonstrated. 324  Their studies on Tibetan Buddhist monks in sitting meditation, 

Franciscan nuns in prayer and Sikhs in chanting practice show similar changes in brain 

activity of people engaged in religious practice. Although different than Austin’s 

description of a singular religious experience, Newberg et al.’s study subjects are able to 

regularly reproduce their religious practice for scientists to measure the change in brain 

activity, which gives a similar change in the sense of self as described by Austin. 

 

Brain Scans, Religious Practice, and Religious Experience 

The reader may, understandably, question the methodological appropriateness of bringing 

in recent brain scans and experiential description to elucidate the text of a medieval 

Japanese monk. I am following Jones in his use of reconstructive heuristic presentation of 

Buddhist texts that would provide an accessible level of understanding to someone 

unfamiliar with how to read such a text.325 The audience I have in mind are scientific 

researchers not trained in Buddhist studies because Dōgen’s Shoakumakusa fascicle (and 

his other texts in general) are precisely the type of difficult texts that readers would 

benefit from being provided with heuristic interpretations. My approach tries to use the 

                                                 
324Newberg, Andrew B., Eugene G.D’Aquili, and Vince Rause. Why God Won’t Go Away: Brain Science 
and the Biology of Belief (1st ed. New York: Ballantine Books, 2001). 
 
325 Nicholaos John Jones, “Mereological Heuristics for Huayan Buddhism,” Philosophy East and West 60, 
no. 3 (2010): 355–68. 
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dialectical method of bringing in new material to illuminate and solve an enigmatic 

passage (how “evils become something one is unable to do”), then use Dōgen to help 

illuminate how other religious experience may lead to ethical change. 

 

Newberg et al.’s studies show that during certain forms of religious practice that involve 

concentration, there is a pattern of change in brain activity compared to control subjects 

and compared to the baseline brain activity of religious practitioners. The SPECT scans 

show that during these forms of religious practice, there is increased activity in the frontal 

lobe, the area of the brain Newberg calls the attention association area (the front of the 

brain, closest to the forehead).326 There is also decreased activity in the parietal lobe (area 

near the right ear). Newberg labels this the orientation association area, which is in 

charge of orienting the individual in three-dimensional space, doing so by actively 

constructing a physical bodily sense of self in relation to the surrounding environment. It 

is the part of the brain charged with the task to “draw a sharp distinction between the 

individual and everything else, to sort out the you form the infinite not-you that makes up 

the rest of the universe.”327 

 

Therefore, Newberg et al. argues that when the parietal lobe is deactivated, the brain is 

not actively constructing a sense of self, separate from the rest of the environment. This 

                                                 
326 SPECT stands for single-photon emission computed tomography, a scan that has the advantage of 
picking up radiation from the subject outside the machine, so as to allow the subjects to more easily engage 
in their religious practice of meditation, prayer, or chanting outside an extremely noisy fMRI machine. 
 
327 Newberg et al.,Why God Won’t Go Away, 5. 
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allows a better understanding—when Buddhist monks say they are at one with the 

universe, or when Franciscan nuns claim they are united with God—of how they are 

experiencing the world, because there is experimental confirmation of their religious 

experiences.328 It is important to add here that although Newberg may seem to conflate 

religious experiences across the board, there is evidence that there is some sort of 

hierarchy of religious experiences. 329  Newberg is careful not to reduce religious 

experiences to brain activity and brain states, rather he is using these studies to help give 

a fuller understanding of such experiences. 

 

Here, I have to address if Newberg et al.’s argument is different than Vago and his co-

authors, and if so, how. Like Vago and his co-authors, Newberg et al. is relying on an 

imaging technique that assumes a localized model of brain function. That is to say, the 

orientation association area in the parietal lobe is in charge of creating the sense of self in 

three-dimensional space. Therefore, they face the same problems mentioned in the 

previous chapters regarding localization. In fact, Newberg admits that there is some doubt 

on how to interpret their measurement of decreased brain activity! He mentions that 

while they are putting forth the argument that decreased activity in the brain region that 

constructs the self in space should mean the person is not actively constructing the self as 

                                                 
328 Newberg et al. is anticipating against a skeptic or cynic, these experiments show it is not just in the 
religious practitioner’s heads, i.e. that religious experiences are illusion, delusion or schizophrenic. 
However, the skeptic can still maintain that brain scans may also pick up illusions/hallucination activity. 
 
329 For a description of progression of Chan Buddhist silent illumination mediation by a Taiwanese monk 
with dharma transmission from both Caodong (Sōtō) and Linji (Rinzai) lineages, see Shengyan, The 
Method of No-Method: The Chan Practice of Silent Illumination, 95-6, 17-21, 42-44. For a systematization 
and hierarchies of religious experience by a Yogic practitioner and Shinto Priest see Motoyama, Being and 
the Logic of Interactive Function. For a progression of Carmelite Prayer see Teresa, Interior Castle. 
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separate from his/her environment, it could also be interpreted in the exact opposite 

manner.330 What this means is that the relative decrease in brain activity in that region 

could just as easily be interpreted to signal the person is more efficiently constructing the 

self in three-dimensional space and therefore shows less activity there. Nevertheless, 

Newberg says the interpretation he puts forth makes more sense in light of the religious 

practitioner’s phenomenological reports: that they sense the self-other boundary 

weakening rather than strengthening. 

 

The reason I bring up Newberg et al.’s study is to say this is a type of research that relies 

on a localization model of the brain that cannot stand alone in claiming to understand 

how meditative practices possibly changes the senses of self. It must be accompanied by 

interpretative stances of the researchers and the participant reports. This is in contrast to 

Vago and his co-authors because in their search for neural mechanisms, the reductionistic 

explanation neglects the practitioners’ voices. In addition, Newberg et al. shows that 

Vago and his co-authors’ focus—on the narrative and phenomenological senses of self—

ignores an important aspect for understanding meditative practices: the construction of a 

sense of self in relation to or in contradistinction to an other. 331  Again, a Huayan 

corrective would highlight how the reductive inward attention to a self misses the rest of 

                                                 
330 Personal communication March 5, 2013. 
 
331 The narrative itself is an active construction of the self. To stipulate that brain parts are correlated with a 
“narrative self” assumes one reified object. However, in Ochs and Capps review from an linguistic and 
anthropological perspective, narratives are plural, and narration can and do split and divide the self into 
multiple and partial selves. Narratives challenge selves as discrete entities with clearly defined borders. 
They point out “The boundaries between self and other entities are porous,” and describe scientists who use 
“narrative journeys [that] are prosaic complements to artistic and mystical fusions of self and the world.” 
Elinor Ochs and and Lisa Capps, “Narrating the Self,” Annual Review of Anthropology 25, no. 1 (1996): 
19–43, 31. 
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the picture, namely how the self is defined in relation to what is not the self, and how that 

is potentially an active construction.332 

 

The change in brain activity measured by Newberg et al. can be controlled to some 

degree, in the sense that the practitioner knows what to do to get himself or herself into a 

state conducive for religious experience during their regular religious practice. This is 

important to distinguish because the control means this is a supernormal level of activity, 

in contrast to a normal or subnormal change in brain activity.333 334 For instance, Jill 

Bolte Taylor also describes an experience when her brain did not construct a sense of self, 

as she began to blur the boundary between her fingers and the telephone she was trying to 

use to dial for emergency care during a stroke.335 

 

                                                 
332 This construction may be culturally conditioned, as the Chinese neuroscientists mentioned in chapter 
three makes clear. 
 
333For more on the terminology of supernormal or supranormal, normal, and abnormal or subnormal see 
Yuasa, The Body and The Body, Self-Cultivation, and Ki-Energy. 
 
334 Another example of religious experiences that are not controlled—in the sense that it is completely 
induced by the conscious individual—is the experience of such states when a foreign substance is ingested. 
There is a long history of such practices in various religious cultures. Recently, these substance induced 
states are being studied scientifically. For instance, Roland Griffiths conducts research on psilocybin, a 
psychedelic compound found in some mushrooms. He has started a project that examines the co-effects of 
psilocybin on experienced (Buddhist) meditators. See “Hopkins Meditation Study,” accessed January 8, 
2017, http://hopkinsmeditation.com/. One of his influential studies, cited over 400 times, published in 2006 
administered psilocybin to subjects who, “often described aspects of the experience related to a sense of 
unity without content (pure consciousness) and/or unity of all things.” Roland R. Griffiths et al., 
“Psilocybin Can Occasion Mystical-Type Experiences Having Substantial and Sustained Personal Meaning 
and Spiritual Significance,” Psychopharmacology 187, no. 3 (August 1, 2006): 268–83, 277. 
 
335For an account by a neurologist who experiences a stroke, recovers, and writes about it, see Taylor, My 
Stroke of Insight: A Brain Scientist’s Personal Journey. 
 

http://hopkinsmeditation.com/
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Although Taylor’s subnormal experience and Austin’s supernormal experience are on 

opposite ends of the spectrum, they both point out the possible divergence from a 

statistically normal experience of the self. These experiences help make clearer the 

transformation of the sense of self. This will provide the basis for a better understanding 

of Dōgen’s Shoakumakusa and how religious practice and religious experience can 

change ethical behavior. 

 

Transformation of Sense of Self and Change in Ethical Behavior 

In order to see how a change in sense of self affects ethical behavior, a point regarding 

ethics should be made explicit. Ethics concern right or wrong values (which inform 

behavior) or behaviors. Ethical philosophy is overwhelmingly, if not exclusively, 

concerned with how these values and behaviors affect other living beings.336 The one 

possible exception is the existentialist value of living an authentic life, although it’s 

debatable if such values belong to the realm of ethics. The question of how one ought to 

live one’s life only makes sense in relation to other lives, human or otherwise. 

 

Thus, a transformation in the sense of self, in relation to the other, will inevitably affect 

behavior towards the other. With the above examples of religious experience that blur the 

boundary between self and other, one can begin to see how to make better sense of such 
                                                 
336 Harpham is bold enough to give a definition of ethics: “What is ethics? The answers to this simple 
inquiry are complexity itself, for they take us straight to the decentered center of ethics, its concern for ‘the 
other.’ Ethics is the arena in which the claims of otherness—the moral law, the human other, cultural norms, 
the Good-in-itself, etc.—are articulated and negotiated. In the domain of ethics, ‘selfish’ or ‘narrow’ 
considerations are subjected to cancellation, negation, crossing by principles represented as ‘deeper,’ 
‘higher,’ or ‘more fundamental.’ ” Harpham, Geoffrey Galt, “Ethics,” in Critical Terms for Literary Study, 
2nd ed., ed. Frank Lentricchia and Thomas McLaughlin (Chicago: University of Chicago Press, 1995), 394. 
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experiences leading to ethical change. One more connection needs to be made to 

complete the argument. 

 

The next issue to consider is whether the blurring of boundaries between self and other 

during a religious experience leads to actual sustained transformation of the sense of self. 

To put this in another way, is there lasting change after the experience of a dropping of 

the I-Me-Mine? A temporary, one time experience, 337 such as Austin’s, gives one a 

glimpse of another way to conceive of the ‘self.’ Or rather, not-self may be more accurate 

as what was formerly a conception of a delineated self with clear boundaries is no longer 

sharply divided from the infinite not-self out there. Does this glimpse translate into 

change in ethical behavior after the experience has long past? 

 

To answer the above, I turn to how the religious experience of Gopi Krishna has 

transformed him, not only in that moment, but for the rest of his life. Krishna practiced 

yoga meditation and had a religious experience that at first caused great pain and stress. 

When he finally stabilized, he was able to reflect on how that momentary experience 

changed his conception of self and other. He became: 

...vividly conscious of the fact that forming as we do the tiny individual 
cells of a mighty organism, we share alike the sorrows and misery existing 
in the world; but debarred from realizing it by the wall of ego segregating 
each cell from the rest, we feel happy and proud at acquisitions often 
purchased at our own cost, which we mistakenly believe has been paid by 
others.338 

                                                 
337 This is not to say one cannot have multiple, reoccurring, or many instances of religious experiences.  
 
338 Krishna, Gopi. Kundalini: The Evolutionary Energy in Man. (Boston: Shambhala, 1997), 222. 
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Krishna’s cell-organism analogy helps explain how one religious experience transformed 

the sense of self, such that ‘other’ is no longer separate from the initially posited separate 

‘self.’ 

 

Although Krishna is not Buddhist, the Buddhist principle of anattā or not-self can be 

derived by following the analogy to its logical conclusion. There is no unchanging self 

separate from the other, because the self and other are deeply connected (in Krishna’s 

case all living beings are part of one giant living organism).339 The cell-organism analogy 

gives one way to explain a practitioner’s not just intellectual, but also experiential 

awareness and comprehension of anattā. 

 

Returning to a description of Buddhist meditation and Buddhist experience of anattā, 

Dor-Ziderman et al.’s 2013 study (two of the authors, including the lead author, of this 

study are themselves long-term meditators) looked at a small group of seasoned 

Vipassanā meditators. 

“All of the participants are long-term practitioners with an average of 
16.5 (SD = 7.9, ranging from 9 to 34) years of meditation practice, and an 
average of 11,225 (SD = 9909, ranging from1290 to 29,293) total hours of 
meditation practice.”340 

 
This study used a neurophenomenological approach that combined a localized 

neuroimaging technique of magnetoencephalogram (MEG), and first-person subjective 

                                                 
339 For a hypothesis of Earth as a living organism, see Lovelock, Gaia: A New Look at Life on Earth. 
 
340 Yair Dor-Ziderman et al., “Mindfulness-Induced Selflessness: A MEG Neurophenomenological Study,” 
Frontiers in Human Neuroscience 7 (September 24, 2013), doi:10.3389/fnhum.2013.00582. 
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reports in order to investigate differences among advance meditator’s experiences of a 

narrative self-awareness, a minimal self-awareness, and a selfless mode of awareness. 

Some of the various subject’s first-person reports of the selfless mode of awareness will 

help clarify that experience: 

Sub9: “. . . I understood that it was just a sensation, it was not the hand 
itself, and the sensation was liberated, and so on in other areas. There were 
jumps of liberation; there was a deep thought that all this was not mine.” 
 
Sub12: “It was emptiness, as if the self fell out of the picture. There was 
an experience but it had no address, it was not attached to a center or 
subject. It was not 100%, but there was no sense of an object there running 
the show. Emptiness is the best word.” 
 
Sub14: “It was to be aware of the body, the sensations, pulse, location of 
limbs, sounds and sights—to be only a witness to all this.”341 

 
Dor-Zidermen et al concludes that the quoted “distinct phenomenology was then tied to a 

distinct neural signature,” which was a decreased in beta-band frequency power in the left 

dorsomedial thalamus and right inferior parietal lobule.342 The inferior parietal lobule is 

“hypothesized as a key region responsible for the sense of agency and subjective sense of 

control.” 343  While their findings are novel in terms of wave frequency decrease in 

meditation studies, what I wish to highlight is the subjective description of Vipassanā 

                                                 
341 These three subjects were classified under one of three subtypes of a selfless mode of awareness, namely 
the lack-of-ownership subtype (the others are altered-awareness and less-happening). These subjects were 
also the most experienced meditators of the group; Yair Dor-Ziderman et al., “Mindfulness-Induced 
Selflessness: A MEG Neurophenomenological Study,” Frontiers in Human Neuroscience 7 (September 24, 
2013), doi:10.3389/fnhum.2013.00582. 
 
342 Yair Dor-Ziderman et al., “Mindfulness-Induced Selflessness: A MEG Neurophenomenological Study,” 
Frontiers in Human Neuroscience 7 (September 24, 2013), doi:10.3389/fnhum.2013.00582. 
 
343 Yair Dor-Ziderman et al., “Mindfulness-Induced Selflessness: A MEG Neurophenomenological Study,” 
Frontiers in Human Neuroscience 7 (September 24, 2013), doi:10.3389/fnhum.2013.00582. 



146 
 

meditator’s experiences of “all this was not mine,” “the self fell out of the picture,” and 

“to be only a witness.” 

 

To be sure, the above descriptions and Krishna’s descriptions are not entirely the same. 

This total awareness of anattā, stemming from a transformation of the sense of self, to a 

not-self, may not have happened completely for those Vipassanā meditators or for Austin, 

but after investigation of his and the other religious experiences, I can now return to 

Dōgen and see how the above can inform our understanding of Shoakumakusa. 

 

Remember, the purpose of the above examination of religious experiences is to help give 

a better explanation of what exactly Dōgen means when he says shoakumakusa goes 

from being initially understood as the prescriptive “do no evil” to the later reading of that 

same phrase as the descriptive “nonproduction of evil.” Before religious practice, it is 

read as an injunction, afterwards, it is read as an account of the person who is unable to 

produce evil. 

 

I propose a more complete understanding of this change can be explained through 

religious experience and religious practice. After practice, when the self is no longer 

conceived of as separate from the other, the self becomes unable to produce or commit 

evil to an “other,” in the same way the self has always been unable to commit evil to the 

self. This is not to say it is impossible to do evil to oneself, for example in the manner of 

purposefully cutting oneself, for whatever reason, although evil (惡) might not be the 
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appropriate term any longer as such self-injurious actions are more aptly labeled self-

harm. Rather, one is unable to commit evil to an other because there is no longer selfish 

motivation or incentive to do so, now that the other is not separate from the self. 

 

To state this in another way, the Vietnamese Thiền (Zen) Buddhist monk Thích Nhất 

Hạnh describes his hands in the following: 

My right hand has written all the poems that I have composed. My left 
hand hasn't written any. But my right hand never thinks, ‘You, left hand, 
you are good for nothing!’ My right hand does not have any superiority 
complex at all, so it is very happy. My left hand does not have any 
inferiority complex either. My two hands have a kind of wisdom called the 
wisdom of nondiscrimination. One day, I was hammering a nail and my 
right hand was not very steady, so instead of pounding on the nail it 
pounded on my finger. My right hand put the hammer down and took care 
of the left hand in a very tender way, just as it would take care of itself. It 
did not say: ‘You, left hand, you have to remember that I have taken good 
care of you, and you have to pay me back in the future.’ And my left hand 
did not say: ‘You, right hand, have done me a lot of harm, give me that 
hammer, I want justice!’ There was no such thinking. My two hands know 
that they are members of one body; they are the other.344 

 
The person, after religious experience, is like the hand that is unable to commit evil, 

because all ‘others’ are part of the same body. While Austin alone does not provide 

enough evidence for a complete change after the experience, the experiments by 

Newberg et al. lends more support for the case of a lasting change in sense of self and in 

ethical behavior. That his study subjects are able to voluntarily enter a state of decreased 

activity in the part of the brain that constructs a solid and separate sense of self, suggests 

these experiences are repeatable and can progress or deepen. 

 
                                                 
344Hạnh, Thích Nhất. Calming the Fearful Mind: A Zen Response to Terrorism. Edited by Rachel Neumann. 
(Berkeley: Parallax Press, 2005), 81 (emphasis in the original). 
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Of course, none of this is to say that Dōgen absolutely must have been describing this 

exact transformation of the religious practitioner after zazen, leading to a total awareness 

of anattā and thus no longer is able to commit evil. Certainty cannot be gained short of 

finding a way to get brain scans of Dōgen himself (if that would even provide any 

definitive answer). As for religious practice, it does not necessarily, or even likely, lead 

one to such a transformation. What’s needed here is just the attention to the possibility 

and the examples of past occurrences. I contend that examination of the changes during 

after religious experience and religious practice offers a better understanding of the shift 

in shoakumakusa. Not only does taking this into account present a more complete 

explanation than the habit formation proposed by Bodiford, but, this transformation of 

self also gives insight to an area of ethical philosophy that has generally been ignored, 

namely how exactly does ethical behavior change. 

 

Meditative Practices and Ethical Change 

Ethical philosophy in the West is mainly concerned with normative ethics and meta-

ethics, with growing attention to applied ethics. Less attention is paid towards exactly 

how or why an agent’s ethical values undergo change. Charles E. Harris Jr. and John T. 

Noonan Jr. point out how new experiences, mentioning Catholic religious experience, can 

lead to ethical change.345 Charles Hirschkind’s recent anthropological study of Muslims 

in Cairo listening to cassette tapings of sermons as a form of ethical self-cultivation is a 

                                                 
345Harris, “Reflective Equilibrium as a Theory of Moral Change” and Noonan, “Development in Moral 
Doctrine.” 
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step in this direction.346 Thomas Csordas has written on religious experiences of Catholic 

Charismatic healing in New England and its role in (re)constructing the self, into a 

“sacred self.”347 It is another voice that echoes the assertion of how religious experiences 

affects the (re)construction and transformation of the sense of self. Although work has 

been done on religious experiences, and change in sense of self in relation to ethical 

change, explicit linking of the two is lacking. 

 

Carol Gilligan presents how change in sense of self affects change in ethical judgment, 

suggesting change in ethical values, yet what I have explored is not a change in values 

per se.348 The issue addressed here is not psychological, not about motivations for ethical 

change, but rather, the process that leads to change in behavior. Thus, ethical judgment 

need not complicate the picture. Ethical values need not change, as the value to not do 

evil or harm oneself is constant, but the sense of self changes, to encompass other beings, 

such that one is unable to do evil to the other, as that other is no longer seen as fully other. 

 

An interesting consequence of this is that change in ethical value or judgment is not 

necessary for change in ethical behavior, that is if ethical value and behavior can be 

                                                 
346Hirschkind, The Ethical Soundscape: Cassette Sermons and Islamic Counterpublics. 
 
347Csordas, The Sacred Self: A Cultural Phenomenology of Charismatic Healing. 
 
348“The transformation of Betty’s moral judgments corresponds to the change in her view of herself.” 
Gillian, In a Different Voice, 114.  “The changes in Sarah’s life and in her sense of herself are paralleled by 
changes in her moral judgment…” ibid., 122. Yet the sense of self is still contrasted with an other. “These 
disparate visions in their tension reflect the paradoxical truths of human experience- that we know 
ourselves as separate only insofar as we live in connection with others, and that we experience relationship 
only insofar as we differentiate other from self.” ibid., 63. 
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meaningfully separated (this is unclear, but at least one can talk about them separately as 

the Greene, Singer, and Berker do just that in their debate on neuroimaging and ethical 

decision making mentioned in the next section). For instance a person can think he or she 

values an ethical principle in theory, yet in practice does not act on such principles.349 If a 

major concern of ethics is to affect decision making (say, by creating clear principles or 

guidelines), then how behavior is changed, specifically by religious experience, should be 

taken into account. 

 

The contribution of this chapter is to lay out the theoretical framework that considers how 

religious experiences and religious practice, specifically Buddhist meditative practices 

such as zazen and Vipassanā, produce ethical change from transforming the sense of self. 

This is an example of the direction that the dialogue between Buddhist traditions and 

science can go to contribute to a more complete understanding of meditative 

transformation. This has implications for the study of religious experiences, religious 

practice, and ethical psychology, and ethical philosophy, especially the often overlooked 

area of ethical change. 

 

This is a more fruitful direction of research as opposed to the focus on localized brain 

regions responsible for changing senses of self. There has been recent work done in this 

area that supports more attention should be devoted in this manner. Outside the context of 

                                                 
349For example, Peter Singer argues how one should or should not use money and does the opposite when 
he is faced with the decision himself. See Singer, “Outsiders: Our Obligations to Those Beyond our 
Borders.” 
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research on meditation, fMRI has been used to study ethical psychology and ethical 

philosophy. Joshua Greene and Peter Singer  

“think there are two warring subsystems underlying our moral intuitions: 
the first makes use of emotional neural processes and generates the sorts 
of judgments typically associated with deontological positions in ethics; 
the second makes use of more cognitive neural processes and generates 
the sorts of judgments typically associated with utilitarian/consequentialist 
positions in ethics; and the two subsystems duke it out for one’s overall 
moral verdict about a given case.”350 
 

Briefly, Greene asked research subjects to answer ethical dilemmas and problems like the 

ones presented by the “Trolley Problem”351 and provide neural imaging data to argue that 

the parts of the brain that show activity in formulating an answer or decision aligned with 

deontological view correlates with parts of the brain associated with the “hot” 352 or 

emotional decision making networks. 353  The answers that aligned with a 

utilitarian/consequentialist view correlates with parts of the brain associated with the 

“cold/cool” or rational decision making networks. Clearly, my earlier criticisms of the 

                                                 
350 Selim Berker, “The Normative Insignificance of Neuroscience,” Philosophy and Public Affairs 37 
(2009): 293–329, 294. 
 
351 Briefly, the dilemmas are variations of a runaway trolley about to hit and kill five people. The initial 
question posed is would one be willing to throw a lever to switch the tracks so the trolley will end up 
killing only one person. The variations include changing the action that would give the same result of 
killing one instead of killing five. For instance, rather than pulling a lever, one is asked if one is willing to 
push a large “fat” person in front of the track, effectively killing that one but saving the five. See Judith 
Jarvis Thomson, “The Trolley Problem,” The Yale Law Journal 94, no. 6 (1985): 1395–1415, 
doi:10.2307/796133. 
 
352 Alice G. Brand, “Hot Cognition: Emotions And Writing Behavior,” Journal of Advanced Composition 6 
(1985): 5–15. 
 
353 Joshua D. Greene, R. Brian Sommerville, Leigh E. Nystrom, John M. Darley, and 
Jonathan D. Cohen, “An fMRI Investigation of Emotional Engagement in Moral Judgment,” Science 293 
(2001): 2105–8; Joshua D. Greene, Leigh E. Nystrom, Andrew D. Engell, John M. Darley, and Jonathan D. 
Cohen, “The Neural Bases of Cognitive Conflict and Control in Moral Judgment,” Neuron 44 (2004): 389–
400; and Joshua D. Greene, Sylvia A. Morelli, Kelly Lowenberg, Leigh E. Nystrom, and Jonathan D. 
Cohen, “Cognitive Load Selectively Interferes with Utilitarian Moral Judgment,” Cognition 107 (2008): 
1144–54. 
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localized model of the brain also apply to the research done by Greene and his colleagues, 

not to mention their questionable distinction between the emotional and rational.354 Using 

this data, Greene and Singer  

“have argued that this empirical hypothesis, if true, would also yield 
conclusions about the sorts of moral judgments that we should make. In 
particular, Singer and Greene think that the truth of Greene’s empirical 
hypothesis would give us good grounds to discount our deontological 
intuitions about cases, but not to discount our utilitarian/consequentialist 
intuitions about cases.”355 
 

Selim Berker has argued against Greene and Singer and I will not repeat his arguments 

here. 356  I raise these studies to merely show the larger scholarship and engagement 

between humanities and neural imaging. 

 

Scientific Research on Ethical Change Through Meditation 

Returning to meditation, Shauna Shapiro et al.’s 2012 study shows that mindfulness 

meditation leads to increased ability for ethical reasoning.357 However, there is still a gap 

                                                 
354 For arguments against this distinction and for the integration of affective/emotional and 
rational/cognitive processes, see Antonio R. Damasio, Descartes’ Error: Emotion, Reason, and the Human 
Brain (New York: Putnam, 1994); Luiz Pessoa, “On the Relationship between Emotion and Cognition,” 
Nature Reviews. Neuroscience. 9, no. 2 (2008): 148–58; Luiz Pessoa, The Cognitive-Emotional Brain: 
From Interactions to Integration (Cambridge, Mass.: The MIT Press, 2013); Edmund T. Rolls, Emotion 
and Decision Making Explained (Oxford: Oxford University Press, 2013). 
 
355 Selim Berker, “The Normative Insignificance of Neuroscience,” Philosophy and Public Affairs 37 
(2009): 293–329, 294. See Peter Singer, “Ethics and Intuitions,” The Journal of Ethics 9 (2005): 331–52; 
Joshua D. Greene, “From Neural ‘Is’ to Moral ‘Ought’: What Are the Moral Implications of 
Neuroscientific Moral Psychology?” Nature Reviews Neuroscience 4 (2003): 847–50; and Joshua D. 
Greene, “The Secret Joke of Kant’s Soul,” in Moral Psychology, Vol. 3: The Neuroscience of Morality: 
Emotion, Brain Disorders, and Development, ed. Walter Sinnott-Armstrong (Cambridge, Mass.: MIT Press, 
2008), pp. 35–79. 
 
356 Selim Berker, “The Normative Insignificance of Neuroscience,” Philosophy and Public Affairs 37 
(2009): 293–329. 
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between increased ability for ethical reasoning and change in ethical behavior (although 

they are linked, that link must be addressed). Susanne Leiberg et al.’s 2011 study found 

compassion meditation training led to increases in prosocial behavior.358 Helen Weng et 

al.’s 2013 study found that compassion meditation “increased altruistic redistribution of 

funds to a victim encountered outside of the training context.”359 Paul Condon et al.’s 

2013 study shows that after 8 weeks of mindfulness or compassion meditation, 

practitioners exhibited increased ethical behavior compared to non-meditators.360 Briefly, 

their experiment tested subjects who meditated against subjects who did not and found 

that meditators were five times more likely than non-meditators to act in a situation 

where they were able to alleviate someone who appeared to be suffering in pain. That 

same core group of researchers in Northeastern conducted another study to investigate 

how exactly does compassion meditation lead to increases ethical behavior. Daniel Lim 

et al.’s 2015 findings conclude that it does not have to do with any increase ability to 

detect pain or decode emotional experiences of other people.361 

                                                                                                                                                 
357 Shauna L. Shapiro, Hooria Jazaieri, and Philippe R. Goldin, “Mindfulness-Based Stress Reduction 
Effects on Moral Reasoning and Decision Making,” The Journal of Positive Psychology 7, no. 6 
(November 1, 2012): 504–15, doi:10.1080/17439760.2012.723732. 
 
358 Susanne Leiberg, Olga Klimecki, and Tania Singer, “Short-Term Compassion Training Increases 
Prosocial Behavior in a Newly Developed Prosocial Game,” PLoS ONE 6, no. 3 (March 9, 2011): e17798, 
doi:10.1371/journal.pone.0017798. 
 
359 Helen Y. Weng et al., “Compassion Training Alters Altruism and Neural Responses to Suffering,” 
Psychological Science 24, no. 7 (July 1, 2013): 1171–80, doi:10.1177/0956797612469537, 1171. 
 
360 Paul Condon et al., “Meditation Increases Compassionate Responses to Suffering,” Psychological 
Science, August 21, 2013, 0956797613485603, doi:10.1177/0956797613485603. 
 
361 Daniel Lim, Paul Condon, and David DeSteno, “Mindfulness and Compassion: An Examination of 
Mechanism and Scalability,” PLoS ONE 10, no. 2 (February 17, 2015): e0118221, 
doi:10.1371/journal.pone.0118221. 
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Aside from the above studies of compassion meditation, research has been done on how 

measures of increased mindfulness are correlated to increased ethical and prosocial 

behavior. These studies are not training subjects in mindfulness, rather they measure if 

subjects are higher or lower on a self-reported mindfulness scale that scores how well the 

individual is aware of his or her present experience and surrounding environment.362 

However, correlation is not causation, thus these researchers interested in social behavior, 

especially towards sustainability and the environment would also benefit in my proposed 

direction of research towards mindfulness-based practices and ethical change. 

Additionally, there are recent studies that specifically investigate the relationship between 

mindfulness-based practices and behavior insights training in the context of changing 

decision making, such as those by Rachel Lilley et al. and Jessica Pykett et al. both in 

2016. Combining mindfulness-based practices and behavior change training led 

participants to “increased insight into the role of emotions and cognitive biases in 

decision making.”363 

                                                 
362 Kirk Warren Brown and Tim Kasser, “Are Psychological and Ecological Well-Being Compatible? The 
Role of Values, Mindfulness, and Lifestyle,” Social Indicators Research 74, no. 2 (November 2005): 349–
68, doi:10.1007/s11205-004-8207-8. Jeffrey Jacob, Emily Jovic, and Merlin B. Brinkerhoff, “Personal and 
Planetary Well-Being: Mindfulness Meditation, Pro-Environmental Behavior and Personal Quality of Life 
in a Survey from the Social Justice and Ecological Sustainability Movement,” Social Indicators Research 
93, no. 2 (September 2009): 275–94, doi:10.1007/s11205-008-9308-6. Elise L. Amel, Christie M. Manning, 
and Britain A. Scott, “Mindfulness and Sustainable Behavior: Pondering Attention and Awareness as 
Means for Increasing Green Behavior,” Ecopsychology 1, no. 1 (March 1, 2009): 14–25, 
doi:10.1089/eco.2008.0005. 
 
363 Jessica Pykett et al., “Mindfulness, Behaviour Change, and Decision Making: An Experimental Trial,” 
University of Birmingham, Birmingham, 2016, http://cadair.aber.ac.uk/dspace/handle/2160/43141. See also 
Rachel Lilley et al., “Mindfulness, Behaviour Change and Engagement in Environmental Policy,” Prifysgol 
Aberystwyth | Aberystwyth University, 2016, http://cadair.aber.ac.uk/dspace/handle/2160/43113. 
 
 

http://cadair.aber.ac.uk/dspace/handle/2160/43141
http://cadair.aber.ac.uk/dspace/handle/2160/43113
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These studies show researchers’ interest of whether or not, and if so how, meditative 

practices lead to ethical change. Given the critique of the overemphasis on the localized 

model of the brain that is the basis of Vago and his co-author’s research on how 

meditative practices lead to changing senses of self, this is a more fruitful avenue to 

explore, namely how changing senses of self is related to change in ethical behavior 

because it captures a more complete characterization of how meditative practices 

transform the practitioner.364 

  

                                                 
364 Georges Dreyfus argues meditation should be understood as an ethical activity because it aims at a 
process of self-transformation that trains awareness and receptiveness to the relevant emotions that arise in 
situations that require ethical conduct. This attention training that meditation provides is not just turned 
inward, but outward as well. He writes, “In most cases, our problem does not come from a lack of 
information, but from an emotional inability to see the ethically relevant features of a situation. For 
example, I see a homeless person. I know that this person is in trouble. I also know that I could help this 
person, but that would involve some trouble. I decide to remain uninvolved. This decision is not due to a 
cognitive deficit, but an emotional inability to overcome my fear, as well as an inability to feel strongly 
enough for the person. This fear and indifference lock me into a certain vision in which I focus on the 
aspects of the situation that threaten me. This prevents me from considering other perspectives, particularly 
the ethically salient aspects of the situation, the fact that a fellow human being requires help that I can 
provide.” Georges Dreyfus, “Meditation as Ethical Activity” Journal of Buddhist Ethics 2 (1995): 28-54, 
47. 
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CHAPTER 5 

FUTURE DIRECTIONS IN THE ENOUNTER BETWEEN BUDDHIST 

TRADITIONS AND SCIENTIFIC ENDEAVORS 

 

Huayan’s Holistic Conception and Neuroplasticity 

As mentioned earlier, Huayan mereology has six characteristics for how parts relate to 

the whole. This has implications for neuroplasticity and how to understand 

neuroscientific research on meditation practices. Neuroplasticity is the malleability and 

adaptability of brain cells and regions. It is one of the major paradigm shifts in 

neuroscience.365 The previous conception before this paradigm shift was that brain cells 

and brain regions for the most part keep their specific functions throughout an organism’s 

life. For instance, in humans, the brain cells in the occipital lobe are active during vision. 

These cells activate when they receive stimuli from the eyes, which leads to a creation of 

a visual experience in the individual. This is an oversimplified neurological explanation 

of what it means for a person to see. On the other hand, brain cells in another region are 

responsible for the experience of taste, when it receives stimuli from the tongue. 

 

                                                 
365 Another major paradigm shift is the discovery of the default-mode network, in which the brain is very 
much active despite being in a restful state of minimal physical or mental activity. The neuroplastic and 
default-mode paradigm shifts are still changing conceptions of brain activity, cognition, and consciousness. 
One proposal sympathetic to the 4EA approach suggests attention towards “the role of ritual social 
practices in neural development and cognitive function,” and the “crucial role for social interaction and 
plasticity in the ontogeny of human consciousness.” Micah Allen and Gary Williams, “Consciousness, 
Plasticity, and Connectomics: The Role of Intersubjectivity in Human Cognition,” Consciousness Research 
2 (2011): 20, doi:10.3389/fpsyg.2011.00020. 
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Occipital lobe cells typically lose function when they no longer receive signals from the 

eyes. However, due to neuroplasticity, those same cells are typically co-opted by other 

sensory systems, thus when blind persons exhibit stronger senses of smell or hearing, it is 

usually because the neurons that were once responsible for visual function have been put 

to use for olfactory or audio functions.366 While this certainly ascribes to a localization 

model of brain function, it does not invalidate my previous criticisms of Vago and his co-

authors’ arguments for neural mechanisms. I am certainly not denying that specific brain 

regions can become responsible for specific functions. However, it is precisely that the 

brain is neuroplastic that certain specific brain regions can change functions over time. 

Donald Hebb was an influential neuroscientist who researched how learning occurs in the 

brain. He found that learning takes place when repeated mental or physical activity 

reorganizes and strengthens neural connections. His findings have been summarized by a 

common phrase: neurons that “fire together, wire together.” 

 

Paul Bach-y-Rita is one of the pioneers of neuroplasticity and he has conducted 

experiments that show that people with normal vision, when blindfolded, can be trained 

to ‘see’ with their tongues. The brain cells associated with their respective regions and 

functions, which previously do not work in tandem, have been retrained to work together. 

These neurons show neuroplasticity in their ability to adapt stimuli to produce an 

experience that is not quite vision in the normal sense, but allows them to detect objects 

based on stimuli from light sources. In many reproduced experiments, blind subjects or 

                                                 
366 This is not the same as synesthesia, where neurons that are responsible for visual functions cross activate 
with neurons responsible for other sensory functions such that synesthetes experience a mix of sensory 
inputs, for instance hearing colors, or tasting shapes. 
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subjects with normal visions are blindfolded and connected to a machine that captures 

light from cameras, which are then converted to minute electric signals that are directed 

to the tongue. After a training period, these subjects are then able to behave as if they can 

‘see’ by picking up objects that are randomly placed in front of them on a large table!367 

 

Applied to research on meditative practices, the implication is that if meditation is a new 

cognitive task, then Vago and his co-author’s use of reverse inference does not make the 

argument they are trying to. While they are proposing these mechanisms, the literature on 

meditation practices are citing them as if they have already established these 

mechanisms.368 Vago and his co-authors have to rule out that the localized parts of the 

brain (vmPFC) associated with activity during other cognitive tasks (self-processing) in 

other studies are not performing a new cognitive task. In other words, they need to use 

                                                 
367 Bach-y-Rita, P. et al. (1998) “Form perception with a 49-point electrotactile stimulus array on the 
tongue.” J. Rehabil. Res. Dev. 35, 427–430. Sampaio, E. et al. (2001) “Brain plasticity: “visual” acuity of 
blind persons via the tongue.” Brain Res. 908, 204–207. Kupers, R. et al. (2003) “Activation of visual 
cortex by electrotactile stimulation of the tongue in early-blind subjects.” Neuroimage 19, S65. 
 These instances of “blindsight” aside, neuroplasticity also provides a possible avenue for 
understanding how consciousness develops with a radically minimal dependence on the brain. Axel 
Cleeremans comments on the case of a Frenchman with an IQ of 75 who has a medical condition 
hydrocephalus that left him missing most of his brain, but still fully conscious and mentally functional, 
saying “Any theory of consciousness has to be able to explain why a person like that, who’s missing 90% 
of his neurons, still exhibits normal behavior.” Olivia Goldhill, “A Civil Servant Missing Most of His Brain 
Challenges Our Most Basic Theories of Consciousness,” Quartz, July 2, 2016, http://qz.com/722614/a-
civil-servant-missing-most-of-his-brain-challenges-our-most-basic-theories-of-consciousness/. 
 “In theory, the frontal, parietal, temporal, and occipital lobes in the brain control motion, sensibility, 
language, vision, audition, and emotional and cognitive functions. But those these regions were all reduced 
in the Frenchman. He did not, however, suffer significant mental effects, suggesting that, if an injury occurs 
slowly over time, the brain can adapt to survive despite major damage in these regions.” Ibid. See also 
Lionel Feuillet, Henry Dufour, and Jean Pelletier, “Brain of a White-Collar Worker,” The Lancet 370, no. 
9583 (July 21, 2007): 262, Axel Cleeremans, “The Radical Plasticity Thesis: How the Brain Learns to Be 
Conscious,” Frontiers in Psychology 2 (May 9, 2011), doi:10.3389/fpsyg.2011.00086. 
 
368 For instance, Dor-Ziderman et al. states, “One of mindfulness’s mechanisms of action is an altered sense 
of self (Hölzel et al., 2011b).” Yair Dor-Ziderman et al., “Mindfulness-Induced Selflessness: A MEG 
Neurophenomenological Study,” Frontiers in Human Neuroscience 7 (September 24, 2013), 
doi:10.3389/fnhum.2013.00582. 

http://qz.com/722614/a-civil-servant-missing-most-of-his-brain-challenges-our-most-basic-theories-of-consciousness/
http://qz.com/722614/a-civil-servant-missing-most-of-his-brain-challenges-our-most-basic-theories-of-consciousness/
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forward inference. Research has to be done on novice meditators to see if their brain 

regions (vmPFC) also activates similarly during the cognitive tasks (self-processing) 

assumed to be correlated with said regions, which is based on studies of people other than 

those meditators. In addition, more longitudinal studies have to be done to track the brain 

changes overtime as people go from baseline beginners, to 8-week novices, to 

intermediate stages, all the way to advanced experience with meditative practices. The 

International Shamata Project is one such example of longitudinal studies on meditation 

that have already tracked progress and changes of meditators over the span of five 

years.369 This also raises the need to compare novices with experts to fully take into 

account the implications of neuroplasticty and how meditative practices affect 

neurobiology in the long run. This includes not discounting older meditators in research 

studies as Vago laments that after 40 years of age, the brain atrophies and therefore is not 

a sample population researchers look for in brain imaging research that privileges the 

localized conception.370 This exclusion (unless supplemented by research on people who 

started meditating very young, of which there are few) precisely misses the point of 

understanding how meditation leads to long term neurological changes. 

                                                 
369 The International Shamatha Project (ISP) have ongoing collections of studies that do not stop at 
measuring how one specific practice can affect one quantitative measurement of how meditative practices 
affect the person (such as the aforementioned mental health conditions of stress, anxiety, or depression-
relapse). Rather, the ISP are re-embedding meditation in a social-developmental matrix to redefine how one 
quantitative measurement of health (say stress levels) are affected by a host of interrelated factors. “The 
International Shamatha Project.” 2016. Accessed March 1. http://www.shamatha.org/. 
 
370 He also mentions that 25 year olds are the standard comparative baseline for neural imaging. This is 
related to the WEIRD research subjects problem. In addition to the WEIRD over representation, there is an 
over representation of college undergrads in research studies because they are the most accessible subjects 
by researchers in academic institutions. David Vago, “How Does Mindfulness Work? A Framework for 
Understanding the Neurobiology of Self-Transformation” (Advances in Meditation Research, NY 
Academy of Sciences (2013), https://www.youtube.com/watch?v=0qGS3IL772c&list=WL&index=38. 28 
minute mark of video (uploaded Feb 14 2014, accessed Jun 15 2016). 

http://www.shamatha.org/
https://www.youtube.com/watch?v=0qGS3IL772c&list=WL&index=38
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Neuroplasticity means that the mereology of the brain is unique compared to say of a 

golden lion or a building, to use the previously mentioned images of Huayan. Neurons 

can take over functions and learn new functions, in different ways than building parts, as 

rafters will only provide support as rigid beams. Building parts are structures and 

function in terms of structural support while brain cells send signals and relay 

information. While the latter can more easily change and adapt functionally, the former 

cannot. The major difference is that a building is not organic, while a brain is a part of a 

living organism. Yet, even if we look at an organism like a lion, the mereology there 

seems different than the mereology of the brain. The parts of a lion (such as limbs for 

movement, or the lungs for respiratory functions) do not seem able to be as plastic or 

malleable as neurons. Perhaps it’s not appropriate to compare parts (neurons) within a 

part (brain) of a larger whole (lion), but Huayan mereology raises the question of 

different ways one can draw boundaries between parts and wholes. Still, limb cells and 

lung cells do not seem as adaptable in function compared to brain cells.371 Perhaps this is 

due to difference notions of function in those various organs. 

 

Nevertheless, I offer the Huayan mereological consideration that parts of the brain seem 

different that parts of a limb or the parts of a rafter. This is a possible way to reconcile the 

localization model of brain function with the holistic take on brain function. The parts of 

the brain and the whole of the brain, to use Huayan terminology, non-obstruct, mutually 

                                                 
371 It would be interesting to investigate if blood flow differences in parts of other bodily organs give 
meaning to what tasks those organs are performing in light of the aforementioned connection between qi 
energy and blood flood. 
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penetrate each other, and mutually reinforce each other. The parts of the brain also 

mutually penetrate and mutually reinforce the other parts of the brain because they can 

adapt and take over specific functions (in a way that is different than other part to part 

relationships). 

 

Huayan mereology as a bridge between the two the localized and holistic approaches to 

understanding the brain gives a contemporary relevance for a potential application of 

Huayan outside the field of Buddhist studies. Even inside the field of Buddhist studies, 

Huayan is not the most accessible school to study due to its obscure philosophical 

statements that may be initially counterintuitive. However, I am making the case that 

Huayan can add to the conversation between Buddhist traditions and scientific 

endeavors.372 

 

Ultimately, Cook notes that to better understand Huayan, engagement with the meditative 

side is necessary. Cook doesn’t mean scientific research on meditation, but rather, he has 

in mind meditative experience of the person seeking understanding of Buddhism. He 

writes, 

No better example can be given of this fact, that Buddhist philosophy 
begins in the meditative experience, than that of Hua-yen Buddhism 
itself.373 

                                                 
372 An example of recent research that takes into account a more holistic approach to understanding 
meditative practice on changing sense of self is Dor-Zidderman et al.’s 2013 study that combines the use of 
magnetoencephalogram (MEG) localized imaging, and reflective-subjective reports of experiences of 
expert meditators; Yair Dor-Ziderman et al., “Mindfulness-Induced Selflessness: A MEG 
Neurophenomenological Study,” Frontiers in Human Neuroscience 7 (September 24, 2013), 
doi:10.3389/fnhum.2013.00582. 
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Though the Hua-yen system is extremely eclectic and is the result of 
syncretism, the basic insights probably go back to meditative 
experiences.374 
 
The world of Hua-yen is the world as seen by the Buddhas, not by 
ordinary folk. A person might have a very fine understanding of Hua-yen 
philosophy in a scholarly manner, but unless he has seen existence as 
empty he will not be empty himself, which means that he is still as bound 
by delusion, hatred, and attachment as anyone else.375 

 

Cook’s exhortation that to fully understand Buddhist philosophy, a person must be 

personally familiar with meditation can be extended to scientific researchers conducting 

experiments on meditation, in that it benefits their scientific understanding of meditative 

practices if they have personal experiential familiarity with such practices.376 

 

                                                                                                                                                 
373 Francis Harold. “Fa-Tsang’s Brief Commentary on the Prajñāpāramitā-Hṛdaya Sūtra Kiyota,” in Minoru 
Kiyota ed. Mahayana Buddhist Meditation: Theory and Practice. Honolulu: University Press of Hawai`i, 
1978, 167-206, 176. 
 
374 Francis Harold. “Fa-Tsang’s Brief Commentary on the Prajñāpāramitā-Hṛdaya Sūtra Kiyota,” in Minoru 
Kiyota ed. Mahayana Buddhist Meditation: Theory and Practice. Honolulu: University Press of Hawai`i, 
1978, 167-206, 177. 
 
375 Francis Harold. “Fa-Tsang’s Brief Commentary on the Prajñāpāramitā-Hṛdaya Sūtra Kiyota,” in Minoru 
Kiyota ed. Mahayana Buddhist Meditation: Theory and Practice. Honolulu: University Press of Hawai`i, 
1978, 167-206, 177. 
 
376 My experience speaking to researchers in the University of Virginia’s Center For Contemplative Studies 
in February 2014 was that researchers with no experience in meditative practices themselves proposed 
studies that had major problems in confounding variables. Fortunately, they were asking for input from 
Buddhist studies scholars, some of which, including myself, did have experience in meditative practices 
and we were able to offer alternatives to eliminate the confounding variables related to breathing or testing 
effort during meditation. Thomas Metzinger also made this point in the panel discussion after his 
presentation in the Buddhism, Mind, and Cognitive Science Conference (University of California Berkeley, 
CA, Apr 25, 2014. 
https://www.youtube.com/watch?v=kzjZhdSYaSQ&list=PLOyuQaVrp4qp76S84r_l4ygZDXkg2ogE9&ind
ex=5) 
 

https://www.youtube.com/watch?v=kzjZhdSYaSQ&list=PLOyuQaVrp4qp76S84r_l4ygZDXkg2ogE9&index=5
https://www.youtube.com/watch?v=kzjZhdSYaSQ&list=PLOyuQaVrp4qp76S84r_l4ygZDXkg2ogE9&index=5
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Referring to studies on meditation conducted from 1931 to 1996, Eugene Taylor believes 

“the majority of research programs appear to be conducted by practitioners of meditation 

who are also skilled in the techniques of modern experimental methods.”377 In his own 

words, Vago himself “is an avid Vipassana, Dzogchen meditation and Hatha Yoga 

practitioner.”378 

 

Buddhist Studies Perspective on Scientific Experiments 

Throughout this project I have engaged closely with neuroscientific research on 

meditative practices. The reader may question if I have the scientific expertise to 

adjudicate between the neuroscientific debates on two different paradigmatic approaches 

to observing the brain—the localized neuroimaging of fMRI or the holistic measurement 

of EEG. Though I have no experience in the neuroscience laboratory and my training in 

science is limited to the philosophy of science and philosophy of medicine, I am still able 

to articulate the underlying philosophical assumptions in neuroscientific research. I am 

not making a declaration of which paradigm is more appropriate to adapt. Rather, I am 

proposing the use of Buddhist-informed metaphysical and epistemological conceptions of 

meditative practices to provide a bridge between the two paradigms of studying 

                                                 
377 Michael Murphy and Steven Donovan, The Physical and Psychological Effects of Meditation: A Review 
of Contemporary Research With a Comprehensive Bibliography, 1931-1996, ed. Eugene Taylor, 2 ed 
(Sausalito, CA.: Institute of Noetic Sciences, 1997), 12. He seems to be correct at least for my personal 
anecdotal observations of participants at scholarly meetings on scientific studies of meditation. The 
majority of researchers who conduct studies on meditation before 2010 have personal familiarity with 
meditative practices. However, since the exponential growth of scientific and public interest around the 
time of 2010, there have been more researchers that do not have personal practices conducting studies. 
 
378 David R. Vago, “About David – David R. Vago, Ph.D.,” accessed June 10, 2016, 
http://davidvago.bwh.harvard.edu/about/about-david/. 
 

http://davidvago.bwh.harvard.edu/about/about-david/
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meditative practices. The next question a reader may raise is: why would neuroscientists 

listen to my proposal or any proposal from a Buddhist studies perspective? Clearly, there 

will be those who will ignore input from voices outside their disciplinary fields as it is 

natural to police our respective disciplinary boundaries. However, if the neuroscientists 

doing work on meditative practices are serious about the dialogue between Buddhist 

traditions and science, and wish not to leave it as a series of internal monologues 

bracketing disagreements, then at least some researchers will listen to this proposal.379 In 

addition, what I’m proposing would not on the surface turn away any researchers who 

may hold a physicalist or materialist worldview because Huayan mereology and 

causation is more palatable to researchers in this camp as opposed to the commonly 

bracketed Buddhist metaphysical assertions such as rebirth. 

 

Conclusion 

To be clear, Vago and his co-authors are doing important work. It is helpful in bringing 

attention to meditative practices. But there is a cost, which is an overemphasis on neural 

mechanisms. There is no need to throw out all their data as fMRI research and brain 

research will continue. But it’s important to supplement this explanation coming from 

one part of the process with explanations from other parts, and from the organization of 

the parts (not just the brain, but the body) in order to give a more complete explanation 

                                                 
379 The same goes for Buddhist studies as this project can be accused of doing the same disciplinary 
boundary policing. However, I suggest that Buddhist studies can also benefit from this engagement and am 
in agreement with Jay Garfield when he states, “Ask Not What Buddhism Can Do for Cognitive Science. 
Ask Rather What Cognitive Science Can Do for Buddhism,” Bulletin of Tibetology 47, no. 1 (2012):15-30. 
Garfield argues cognitive science can contribute to Buddhism and Buddhist practices on “deep 
phenomenology.” 
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and understanding of meditative practices. This is especially vital because there is mixed 

evidence that fMRI and neuroimaging holds persuasive power over public opinion.380 

 

Buddhist studies can contribute in this front because of Huayan mereology, which has 

been missing in this discourse. Huayan has strong resonance with other critiques of 

neural mechanisms based on neuroimaging, including the 4EA approaches. I also propose 

a more fruitful direction of research is to examine the possible changing senses of self as 

a result of meditative practices from the perspective of ethical change, rather than neural 

mechanisms of a narrative sense of self localized in one area of the brain. 

 

By bringing in Huayan, I am inserting a Chinese Buddhist voice into the conversation 

that has been mostly represented by the Pali Satipatthāna Sutta, the Gelug tradition of 

Tibetan Buddhism due to the engagement of the 14th Dalai Lama in high profile Mind 

and Life Institute events, and 1960s-1980s experiments on Zen Buddhist monks. What 

Huayan is able to contribute to this discourse is a justification from the Buddhist side of 

moving away from an analytic view (localization model of the brain) of meditation 

practices to a holistic conception of meditation. 
                                                 
380 According to one study, arguments accompanied by brain images were rated more convincing than the 
same arguments accompanied by bar graphs or no images: David P. McCabe and Alan D. Castel, “Seeing 
Is Believing: The Effect of Brain Images on Judgments of Scientific Reasoning,” Cognition 107, no. 1 
(April 2008): 343–52, doi:10.1016/j.cognition.2007.07.017. However, another study claim no special 
privilege to brain images above bar charts or photographs: Cayce J. Hook and Martha J. Farah, “Look 
Again: Effects of Brain Images and Mind–Brain Dualism on Lay Evaluations of Research,” Journal of 
Cognitive Neuroscience 25, no. 9 (April 22, 2013): 1397–1405, doi:10.1162/jocn_a_00407. Finally, 
another study found that subjects evaluated the quality of brain imaging as evidence based on their 
motivations to believe or disbelieve the evidence (according to their political affliations): Geoffrey D. 
Munro and Cynthia A. Munro, “‘Soft’ Versus ‘Hard’ Psychological Science: Biased Evaluations of 
Scientific Evidence That Threatens or Supports a Strongly Held Political Identity,” Basic and Applied 
Social Psychology 36, no. 6 (November 2, 2014): 533–43, doi:10.1080/01973533.2014.960080. 
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In shifting the focus from a search for the neurobiological mechanisms of how meditative 

practices lead to changing sense of self (defined and reduced to activity in specific parts 

of the brain) towards understanding ethical change as a result of meditative practices 

understood via a changing sense of self, I am advocating a direction of research that 

scientists are already interested in and have done some work on. This orientation of 

research will have potential impact on fields beyond Buddhist studies and religious 

studies, including ethical psychology, ethical philosophy, and the engagement between 

the humanities and scientific research. 

 

Lastly, the discourse between Buddhist traditions and scientific endeavors is only 

beginning. The parties involved include Buddhists from various traditions, Buddhist 

studies scholars, and scientific researchers (and these categories are not mutually 

exclusive). All parties can benefit if they engage the other parties. It is my personal 

experience that Buddhist studies scholars are welcomed in this engagement and can 

contribute to better overall research and understanding of meditative practices.381 

                                                 
381 For instance, a prominent researcher such as Willouby Britton doing work on potentially adverse or 
negative effects of meditation has never heard of zenbyō (禪病 Zen sickness) and the history of Buddhist 
treatments of this until she learned of it from Robert Sharf’s (a Chinese/Japanese Zen scholar) presentation 
at a 2014 Buddhism, Mind, and Cognitive Science conference organized by Sharf, despite his at times 
critical stance on this engagement. I sat next to Britton during his presentation and provided her with the 
spelling and kanji for zenbyō. See Juhn Young Ahn, “Malady of Meditation: A Prolegomenon to the Study 
of Illness and Zen” (PhD Thesis) 2007. In another context, I attended at talk by the researcher Wendy 
Hasenkamp who conducted studies to understand the feedback loop of focus during mindfulness meditation. 
Someone in the audience of that 2014 Metro-Area Research Group on Awareness & Meditation asked 
about the meaning  of the Buddhist terminology (Pali: sati) which was translated as mindfulness in 19th cen. 
I was the only Buddhist studies scholar in attendance among the scientific researchers, all of whom did not 
know the Pali term and all the Buddhist connotations of that term that in many ways is opposite of John 
Kabat-Zinn’s definition of mindfulness and mindfulness meditation. In another context, Amanda Shall, a 
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clinical researcher of mindfulness was surprised to learn from me that sati has connotations that are 
opposite of the operationalized definition of mindfulness that she and her colleagues use in research. 
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