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Abstract
How can people learn to move in a unified, powerful manner, as in Bruce Lee’s famous one-inch 
punch demonstration? How can adult Westerners learn and embody principles of holistic movement 
from Asian mind-body disciplines? Many martial  arts  emphasize body unity and connectedness 
through  distinctive  training  methods  and  pedagogies,  and  these  systems  can  help  elucidate 
the concept  of  biotensegrity,  a  notion  originating  in  biomechanics,  a  laboratory-based  science. 
This article is the first to offer a reflective, first-person, and intersubjective perspective on the theo-
retical principles of biotensegrity by delving into the examples of unified movement in the founda-
tional taijutsu training of ninjutsu and in an internal approach to wing chun kung fu. As two Western 
white male martial arts scholar-practitioners relearning how to move in our respective Japanese 
and Chinese styles, we draw on our respective autoethnographic and ethnographic studies to unpack 
three key qualities of biotensegrity: energy efficiency, maximizing force transference, and dynamic 
stability. We show how these three qualities work together to enable the authors and their fellow 
learners to connect the more familiar  movement of  limbs,  hands,  and feet  with the movement 
of the deeper  inner  body  regions  of  the  torso,  hips,  and  spine  through  the  myofascial  system 
to create powerful techniques tested against resisting opponents. By situating biotensegrity within 
lived  martial  arts  practice,  this  work  extends  its  application  from biomechanics  into  embodied 
learning and physical cultures, offering new insights for coaching, pedagogy, and movement science.
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Аннотация
Возможно ли обычному человеку научиться двигаться столь же собрано и мощно, как в знаме-
нитом ударе Брюса Ли? Как взрослому западному человеку освоить и перевести в телесный 
навык принципы целостного движения, заложенные в азиатских психофизических практиках? 
В боевых искусствах единство тела и согласованность движений целенаправленно культивиру-
ются  через  особые  методы  тренировок  и  педагогические  приёмы,  и  именно  эти  системы 
способны служить ключом к пониманию биотенсегрити — концепции, рождённой в биомеха-
нике. Настоящая работа впервые предлагает рефлексивный, личный и межиндивидуальный 
взгляд на теоретические основы биотенсегрити, рассматривая образцы целостного движения 
в начальной подготовке тайдзюцу (ниндзюцу) и вин-чунь кунг-фу. Двое западных исследова-
телей-практиков  заново  учится  двигаться  в  японской  и  китайской  традициях  и,  опираясь 
на собственные автоэтнографические и этнографические материалы, выделяют три ключевых 
качества  биотенсегрити:  энергетическую  эффективность,  максимальную  передачу  силы 
и динамическую устойчивость. Мы демонстрируем, как эти три качества, действуя в связке, 
позволяют нам и нашим партнёрам по тренировкам соединить привычные движения конечно-
стей с работой глубинных зон корпуса — грудной клетки, таза и позвоночника — через миофас-
циальную сеть,  воплощая это  в  мощные технические  действия,  проверяемые в  спарринге. 
Вписывая биотенсегрити в контекст живого телесного опыта боевых искусств, мы выводим 
её применение  за  рамки  биомеханики  в  область  воплощённого  научения  и  двигательной 
культуры, открывая новые возможности для коучинга, педагогики и кинезиологии.
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Introduction
As Brown (2020) has shown elsewhere in Corpus Mundi, the Hong Kong-born, 

Chinese-American  actor,  martial  artist,  and  author  Bruce  Lee  (1940-1973)  was 
an exemplar of charismatic affect—influencing millions across generations through 
his carefully cultivated body, sculpted physique, and mastery of martial movement. 
In front of an amazed audience in Long Beach, California in 1964, Lee demonstrated 
his  famous  one-inch  punch  (Drnick4621,  2014),  with  one  recipient  describing 
the sensation as being like “a ‘hand grenade’ going off in his chest” (Russo, 2016, 
p. 136). This was an example of Lee’s early development of explosive force1 within 
close  quarters,  characteristic  of  his  foundation  in  wing  chun  kung  fu ( 詠 春 拳
a Southern Chinese martial art). While the idea of punching with one’s whole body, 
rather  than  only  one’s  arm,  is  a  familiar  concept  in  martial  arts  (Levin,  2018), 
how does one actually do it?

When the first author, David, mentioned Bruce Lee’s televised technique and 
spectacle  to  his  ninjutsu ( 忍 術 ,  Japanese  ninja  martial  arts  system)  teacher 
on the other side of the USA, his teacher, Dennis, told him, “I do not even need 
an inch” and placed his hand on David’s chest. There was no visible warning; David 
was standing there one moment, then suddenly and quite unexpectedly, he was 
stumbling backwards, trying to catch his balance the next. Watching the video later, 
his teacher appeared to do nothing. What David’s teacher demonstrated is that 
one need not  even  need an  inch—or  even  appear  to  move—to  strike  someone 
with significant force such that their body is displaced across the room.

While wing chun is famed for its rapid hand techniques, another, often over-
looked aspect of the art has been unraveled in George’s ongoing ethnographic field-
work: structure. The shapes of wing chun techniques are often considered by prac-
titioners  in  terms  of  individual  body  limbs,  angles  of  the  arm,  and  alignment 
of specific digits, but Ben Jones (pseudonym), the lead instructor of a more internal 
school of wing chun, exemplifies the ideal of unifying one’s whole body in action. 
As he stood in front of Ben and “rolled” during  chi sau2 (sticking hands), George 
found his arms being spread away from his centerline, which he desperately wanted 
to protect. Ben’s arms were like solid blocks, as he moved “like a block of ice sliding 
across the room”—an analogy that Ben uses on numerous occasions while teaching 
his class. George struggled to maintain his customary body shapes and posture 
honed over many years of training in wing chun and other martial arts, only to fail, 
finding himself continually moving backwards. There was nothing George could 
do to counter this force because, as Ben later explained, “There’s no exact origin 
point.” George was accustomed to feeling unequal force from one arm or tension 
in one shoulder—those said origin points—but Ben’s relaxed demeanor, sunk shoul-
1 Sometimes referred to as Fajin (发劲) in Chinese martial arts.
2 Chi sau (黐手) is the interactive, playful approach akin to sparring designed to develop contact reflexes 

and proper distancing, positioning and timing. It also teaches the practitioner to control their opponent’s cen-
ter of mass through connection with their forearms and other parts of the body.
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ders, spread scapula, and raised spine enabled him to move in a relaxed, mobile 
manner while controlling George’s center of mass.

When considering these two examples, we began grappling with the bigger 
question  of  how both  the  “no-inch”  punch  and  wing  chun  structural  integrity 
are even possible? Moreover, how can one learn to perform such techniques and 
feats  through  martial  arts  training?  One  possible  solution  that  might  hold 
some clues for researchers and practitioners seeking to understand the unified, 
lived mechanics of powerful technique lies in biotensegrity, a concept originating 
in the scientific discipline of biomechanics.

A starting point  for  understanding biotensegrity is  the notion that  human 
beings  are  characterized  as  self-organizing  systems  with  dissipative  structures 
that evolve  toward greater  complexity  in  the  pursuit  of  structural  stability  and 
energy  efficiency  (Roy  et  al.,  2025).  It  is  perhaps  no  coincidence,  then, 
that the constantly evolving field of sports science continues to advance its under-
standing of human movement and athletic performance. While traditional biome-
chanical models—often based on rigid, linear principles—have contributed signifi-
cantly to our knowledge of movement and performance, they often fail to capture 
the  intricate  and  interconnected  nature  of  human  motion.  This  paper  aims 
to address  this  limitation  by  contributing  to  a  developing  body  of  work 
(e.g., de Solórzano, 2020; Levin, 2018; Levin & Scarr, 2022; Roy et al., 2025; Swanson, 
2013) that highlights the role of biotensegrity in body mechanics, thereby deepening 
our understanding of human movement. By embracing the body's dynamic interplay 
of tension and compression, this approach moves beyond reductionist, machine-
like models of biomechanics to embrace first-person, socially and pedagogically 
situated descriptions of learning how to enact more connected human movement 
using the whole body. We do this by drawing inspiration from two well-known 
(yet often misunderstood) East Asian martial arts, Japanese ninjutsu and Chinese 
wing chun kung fu, that stress this crucial yet understudied movement principle.

Ninjutsu emphasizes adaptability and stealth through fluid, often impercep-
tible movement (Hayes,  1984,  2013).  Historically,  Japan’s  ninja  and their  systems 
of ninjutsu developed as pragmatic responses to prolonged warfare and the need 
for self-protection (Hatsumi, 2003; Hayes, 1985). They often preferred evasion and 
escape over confrontation in combat (Hayes, 1981, 2013). Beyond unarmed fighting 
and weapons training, historical ninjutsu training included intelligence gathering, 
deception,  stealth,  psychological  warfare,  strategy,  and  spiritual  refinement 
(Hatsumi,  1981;  Zoughari,  2010).  While  the  historical  authenticity  of  the  ninja 
has been debated, including claims that ninjutsu was largely a modern invention 
(Lanka, 2023), Hatsumi (2004) traced the origins of the ninja to over 2,500 years ago, 
while acknowledging, however, that much of the early history remains uncertain 
(Hatsumi & International Bujinkan Dojo Association, 2007). 

Traditionally, ninjutsu was transmitted from teacher to student experientially 
and was not available to foreigners until Masaaki Hatsumi (初見良昭) began teaching 
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non-Japanese  in  the  1970s  (Hayes  &  Hatsumi,  2003).  Currently,  an  estimated 
500,000  practitioners  worldwide  study  the  ninjutsu  systems  introduced 
by Hatsumi (Palm, 2024). Despite the early popularity of the ninja and their martial 
arts with the 1980s ninja boom in popular culture1 (Bowman, 2021), there remains 
limited  peer-reviewed  academic  research  on  ninjutsu.  A  notable  exception 
is Pettinen’s (2009, 2012, 2014, 2020, 2022) work on taijutsu (体術 ), the movement 
system that forms the basis of ninjutsu and the analysis in this article. Taijutsu 
emphasizes  developing  heightened  body  awareness,  efficient  movement,  main-
taining balance, greater attunement to the environment, and adaptive responsive-
ness to whatever is happening in that moment. The ninja’s taijutsu is the focus 
of this paper rather than ninjutsu more broadly.

In a similar vein, wing chun kung fu (also known as ving tsun, wing tsun, wing 
chun kuen  [in Cantonese], or yongchun  [in Mandarin]) highlights structural align-
ment as well as bodily awareness (McFarlane, 1989). However, research has tended 
to  favor  questions  on  its  history  and  cultural  representation  through  film 
(e.g., the 21st-century biopics of the late Grandmaster Ip Man, akin to the ninja wave) 
rather  than its  contemporary  practice.  Various  scholars  working from different 
disciplinary angles have produced contrasting theories on the exact origins of wing 
chun  (e.g.,  Buckler,  2010;  Judkins  &  Nielson,  2015;  Liu  &  Yin,  2022),  and  there 
are numerous  lineages  and  interpretations  of  this  art  (see  Chu  et  al.,  1998). 
It has spread worldwide from its roots in Southern China, largely due to the cine-
matic influence of the aforementioned Bruce Lee, a former exponent of the globally 
popular Ip Man (葉繼問)branch of the art (Judkins, 2020). Deep practitioner-led jour-
neys  into  this  art  stress  bodily  unification and efficient  force  transfer  through 
the core principles of the economy of motion and the economy of effort. To date, 
no research has examined the sensory aspect of wing chun, and authors have yet 
to consider corresponding ideas on embodied knowledge and learning in related 
or seemingly distant Asian martial arts. 

Together,  these  two  cases  of  ninjutsu  and  wing  chun  reinforce  the  value 
of viewing the body as a responsive, interconnected system rather than a collection 
of isolated parts. We achieve this collaborative analysis through an (auto)ethno-
graphic design that examines the living, feeling bodies of two Western (American 
and British)  men as they relearn to move through two East  Asian martial  arts. 
In light of this, this article proposes a comprehensive and context-sensitive inter-
pretive  framework  grounded  in  the  concept  of  biotensegrity.  We  draw  heavily 
on Roy et al.'s (2025) biotensegrity framework—research that examines the move-
ment  qualities  of  novice  and  elite  athletes  through  the  lens  of  biotensegrity— 
in an original way by qualitatively describing and analyzing our experiences of such 
movement in our respective martial  arts  practices.  We first  outline the history 
and development  of  the  concepts  of  tensegrity  and biotensegrity,  then present 
1 Examples of the ninja entering popular culture during the 1980s include ninja movies (e.g., Enter the Ninja in 1981 

and American Ninja in 1985), ninja cartoons (e.g., Teenage Mutant Ninja Turtles in 1987), and ninja novels by au-
thors such as Eric Lustbader (Bowman, 2021).

86

https://doi.org/10.46539/cmj.v7i1.132


Corpus Mundi. 2026. No 1 | ISSN: 2686-9055
The Body in a Changing World | https://doi.org/10.46539/cmj.v7i1.132

our collaborative  (auto)ethnographic  design  and  analyze  three  key  aspects 
of biotensegrity across the two martial arts systems.

What Is Biotensegrity?
In essence,  biomechanics is  the scientific discipline that develops theories 

of how  the  body  moves.  The  predominant  contemporary  paradigm  is  based 
on the works of the 16th-century Italian anatomist Andreas Vesalius (van der Wal, 
2020)  and  the  17th-century  Italian  mathematician  Giovanni  Alfonso  Borelli 
([1680] 2012). Borelli applied Galileo’s analytical methods and Newtonian mechanics 
to Vesalius’s biological systems to explain human body movement. In his mechanical 
model,  muscles  move  bones,  which  are  connected  by  tissues  that form  joints, 
allowing the body to function as a system of levers and fulcrums (Pope, 2005; van 
der Wal, 2020). The underlying assumption of this model is that the body is a collec-
tion of parts that can be assembled into a functional machine (Scarr, 2020), much 
like  assembling  a mechanical  clock.  Even  though  Borelli  meant  his  explanation 
as a metaphor for how the body moves, his concept became, and remains, a domi-
nant paradigm for explaining biomechanics today (Pope, 2005). This is also the case 
for  wing  chun,  which  is  often  understood  in  terms  of individual  limbs  acting 
as levers, written using a Newtonian lens (e.g., Rawcliffe, 2003).

As  an  example,  Borelli’s  model  is  prevalent  in  bodybuilding  and  strength 
and conditioning,  with  the  idea  that  one  trains  and  isolates  specific  muscles 
and joints to build size or strength rather than considering the body as an inte-
grated system. While Borelli’s model may make sense conceptually for bodybuilding 
athletes who aim to isolate individual muscles for aesthetic purposes, the body does 
not  appear  to  function  this  way  during  whole-body  motion  (Levin,  2018; 
Levin & Scarr,  2022;  Scarr,  2020).  This  is  highlighted  by  the  unique  properties 
of biological tissues, such as pre-stress, non-linear stiffening behavior (Ewoldt, 2014; 
Humphry, 2003), and non-Euclidean geometry (Scarr, 2018). The human body thus 
follows a different set of rules than a mechanical body. For example, elastic mate-
rials exhibit a linear relationship between stress and strain—a straight-line relation-
ship—while living tissues demonstrate a nonlinear curve (Scarr, 2020). As a result, 
one begins to see complications that underlie the limitations of classical mechanics 
in fully capturing the dynamic intricacies of biological systems

With the recent introduction of theoretical models such as Stephen Levin’s 
concept of biotensegrity, biomechanics has started to shift away from traditional 
reductionists models to an understanding of the body as an integrated, intercon-
nected system in which the muscles, fascia, tendons, and bones all work together 
for body posture, movement, and structural integrity (e.g., Bordoni & Myers, 2020; 
Levin,  2018;  Levin & Scarr,  2022).  Levin developed the concept of  biotensegrity 
by building on Buckminster Fuller’s engineering concept of tensegrity, a structural 
system based on the interplay of tension and integrity, and applying it to biological 
systems such as  the  human body (Levin  & Scarr,  2022).  In  tensegrity  systems, 
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“continuous  tension  and  discontinuous  compression”  (Roy  et  al.,  2025,  p.  165) 
creates a dynamic balance of forces, producing a simultaneous “pulling together 
and pushing apart” effect (van der Wal, 2020, p. 10). Common examples include 
suspension bridges and bicycle wheels. With suspension bridges, the compressive 
structures of the supporting beams are held in place by tensioning cables. In bicycle 
wheels, the thin spokes connect the hub to the rim under tension. This tension 
and load  distribution  spreads  the  rider’s  load  throughout  the  wheel's  structure 
rather than supporting the rider in a columnar way, such as in a wagon wheel. 
As Levin  (2018)  explained,  “The  [bicycle  wheel]  structure  is  omnidirectional 
and functions independent of  gravity.  Unlike a conventional  column,  it  is  struc-
turally  stable  and  functional  right  side  up,  upside  down or sideways”  (para.  8). 
If one of the spokes breaks, the integrity of the wheel may be impacted, causing 
it to wobble.  However,  the  wheel  remains  rideable  even  when  structurally 
misaligned, as David, a former triathlete, has repeatedly experienced. 

Within the human body, the muscles, fascia, and tendons form a tensional 
network that is aligned with the compressive integrity of the discontinuous bones, 
allowing the body shape to absorb impact or concentrate force (Levin & Scarr, 2022; 
Roy  et  al.,  2025).  This  represents  a shift  in  the  perspective  of  the  body  being 
an assemblance of individual parts to the idea that the body maintains stability and 
obtains ease of movement through an integrated system that, similar to a suspen-
sion  bridge  or  bicycle  wheel,  distributes  forces  and  loads  through  the  body 
as a system (Levin et al., 2017).

Tensegrity structures possess a distinctive ability to distribute and balance 
forces through  kinematically indeterminate configurations, meaning their stability 
cannot be explained by linear mechanics (Roy et al., 2025). This kinematic indeter-
minacy enables the structure to exhibit dynamic stability and subtle, less percep-
tible motion that fixed joints or rigid levers cannot produce. At the core of this 
responsiveness are  infinitesimal  mechanisms—minute,  often imperceptible  shifts 
that  enable  continuous  self-correction  within  the  structure.  In  living  systems, 
as Levin  et  al.  (2017)  emphasized,  these  mechanisms  sustain  self-equilibrium, 
allowing forces to be balanced internally and adaptively redistributed, independent 
of external stabilization.

Biotensegrity Applied to Human Movement
As a concept, biotensegrity is gaining steady momentum in sports and exercise 

science (Roy et al., 2025). Yet, as Scarr (2022) noted, while movement specialists 
and sports  coaches  may  intuitively  recognize  how  biotensegrity  aligns  with 
the concept of the body as an integrated system, they may struggle to translate this 
understanding  into  practice.  In  other  words,  how does  one move from theory 
to application? Bridging that gap requires understanding biotensegrity not merely 
as an abstract model of structural  stability,  but as a living process of continual 
micro-adjustment (infinitesimal mechanisms) in response to ongoing environmental 
and internal change (Roy et al., 2025). These fine-tuned, self-organizing responses 
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enable  organisms  to  maintain  structural  integrity  while  remaining  dynamically 
and more quickly adaptive, offering a powerful framework for rethinking movement, 
skill, balance, and performance.

Applied  to  sport,  Roy  et  al.  (2025)  theorized  that  elite  athletes  embody 
biotensegrity principles when moving, whereas novices appear to use their bodies 
more  like  the  gear-and-lever  assemblage  of  classical  biomechanics.  The  elite 
athlete’s body functions as a distributed system of tension and compression that 
self-organizes to meet dynamically shifting task demands. This allows movements 
to  be  more  efficient,  responsive,  and resilient,  which are  qualities  that  parallel 
the self-equilibrating behavior of tensegrity structures. Roy et al. proposed three 
interrelated biotensegrity features that underlie their advantage: (a) energy effi-
ciency, (b) maximizing force transference, and (c) dynamic stability. Each of these 
qualities will be introduced now and then examined in detail later in the paper by 
David and George through their respective martial arts practices.

Energy  efficiency  is  the  first  quality  examined  in  biotensegrity  systems. 
Conventionally, the efficiency of an organism’s movement is considered the rela-
tionship  between  metabolic  energy  expenditure  and  task  accomplishment 
in an environment (Sparrow & Newell,  1998).  Completing a task while expending 
less metabolic energy indicates greater movement efficiency. Applying biotenseg-
rity principles expands the concept of efficiency beyond simply optimizing work 
output and energy input to how energy is dissipated (Roy et al., 2025). More effi-
cient  energy  dissipation  leads  to  greater  balance  and  adaptability  within 
a constantly  changing  environment,  such  as  during  athletic  competitions. 
This allows individuals to respond flexibly and appropriately to rapidly changing 
situations. 

Greater  energy  efficiency  is  achieved  through  the  body's  interaction 
with gravity  and  its  contact  with  environmental  surfaces  (Roy  et  al.,  2025). 
The body utilizes  contact  forces  with  the  ground  as  part  of  an  interconnected 
system to enhance movement efficiency. Using the example of gymnasts, Roy et al. 
explained: 

For  gymnasts,  damping  unwanted  vibrations  during  landings  and  jumps  through 
an internal  tension  network  results  in  more  stable  and  controlled  movements, 
reducing injury risk, improving performance quality, and enabling them to stabilize 
their bodies, absorb impact forces, and perform with fluidity and grace. (p. 186) 

As  illustrated  by  the  gymnastics  example,  more  efficient  movement  confers 
numerous benefits for athletes and other movement practitioners.

The second quality of  biotensegrity systems examined is  maximizing force 
transference. The  development  of  rapid  force  with  minimal  delay  is  critical 
for movements that need to happen quickly, such as in sports competitions or self-
defense situations (Roy et al., 2025). Two inherent delays to rapid force development 
in conventional movement include muscle slack (the time required for the muscle 
to reach tension before movement can initiate) and the time required to generate 
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force over a distance. This creates challenges in generating sufficient force with 
a one-inch punch, for example, because the fist can travel only one inch before 
contact. Applying biotensegrity principles to address these challenges enables indi-
viduals to pre-stress the tensional myofascial network, thereby reducing muscle 
slack and increasing the time available for force development.

The other aspect of force transmission concerns how force is transmitted 
through the human body. In a demonstration in which he punched a crash-test 
dummy,  MMA  legend  Bas  Rutten  (2014)  delivered  a  punch  powerful  enough, 
in the evaluator's words, to almost cause a concussion with a single hit. High-speed 
camera footage showed his hit, the effort he expended, as indicated by his facial 
expression, and the significant force of his strike, which rippled back into his body 
after impact. Powerful. However, force rippling back through his body after contact 
is force going in the wrong direction. This is an example of inefficient force transfer 
that dissipates the practitioner’s energy into the practitioner's body, generating heat 
and potentially causing injury (Feldenkrais, 1990). Ideally, force is efficiently trans-
ferred  through  the  practitioner’s  body  to  achieve  the  aim,  with  minimal  force 
absorbed back into the body.

The third quality of biotensegrity systems examined is dynamic stability. Load 
distribution in a biotensegrity shape is maintained by tensional forces distributed 
throughout the structure,  thereby creating omnidirectional  stability,  as  demon-
strated by a bicycle wheel (Roy et al., 2025). Maintaining tensional integrity creates 
an equilibrium that allows the shape to quickly compensate for and adapt to envi-
ronmental and force changes (p. 187).  Maintaining this tensional integrity allows 
the shape to remain more structurally aligned with gravity and in balance.

This system-level stability is dynamic, too, in that small changes, as infinites-
imal mechanisms, can produce large effects through inherent kinematic indetermi-
nacy. An example of efficient movement using infinitesimal mechanisms is initiating 
movement from the center of the body, essentially the spine, rather than outside 
the center, such as moving the legs (Gracovetsky, 1988, 2011). This allows movements 
to originate internally from the core and then manifest outward through the body's 
interconnected tensional  and compressional  structures,  changing its  shape and 
moving it. 

Applicability of Biotensegrity to Martial Arts
The  perspective  of  moving  the  body  as  a  unified  and  integrated  shape 

is in martial  arts,  such  as  ninjutsu  (Hatsumi,  1981;  Hayes,  2013)  and  wing  chun 
(Gibson,  2001;  Rawcliffe,  2003).  For  example,  in  reference to  the  ninja  concept 
of kamae (構え ,body shape or posture; Hayes, 2013), Hatsumi wrote: “You are not 
punching  your  opponent;  it  is  your  going  into  kamae  that  punches”  (as  cited 
in Hatsumi & Cole, 2012, p. 79). This statement suggests that ninjas use an integrated 
body shape to deliver punches. This perspective does not align with the classical 
(and still predominant) biomechanical model of the body as an assemblage of gears 
and levers in which arm extension is the punch. Instead, it aligns more closely with 
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emerging frameworks, such as biotensegrity, which view movement as a product 
of integrated tension and compression throughout the body.

How, then, does one learn to apply the principles of biotensegrity to one’s 
martial  arts  movement?  As  Roy et  al.  (2025)  theorized,  these principles  appear 
to be present in the movement of elite athletes, suggesting that they can be learned 
and cultivated. Accordingly, this study seeks to explore biotensegrity through expe-
riences in martial arts training by examining how two Western practitioners learn 
to perform holistic movements within Eastern martial arts.

Methodology
This  project  adopts  a  collaborative  autoethnography  utilizing  Ben  Spatz’s 

(2015, 2017)  framework  of  embodied  research,  treating  technique  as  knowledge 
and practice  as  research.  This  approach  blends  scholarly  interpretation 
of biotensegrity theory with the researchers’ embodied experience and knowledge. 
Collaborative autoethnography  (Ellis et al., 2011) is appropriate given the authors’ 
cross-cultural experiences: a white, non-Japanese American citizen studying a Japa-
nese martial art (David) and a white, non-Chinese British citizen studying a Chinese 
martial art (George). 

In this study, the research investigates martial arts practices as both a cultural 
lineage  and  a  site  of  inquiry  by  engaging  with  Spatz’s  (2015)  guiding  question, 
“What can a body do?” (or, in our case, “What can our bodies do with biotenseg-
rity?”). Spatz's extension of Marcel Mauss's ([1934] 1973) framework for techniques 
of the body adds a culturally sensitive approach to (re)learning to move. This study’s 
approach  is  well-suited  to  martial  arts  research  because  it  acknowledges 
that knowledge in this field is embodied and practiced in training environments. 
Martial arts are lived practices that cannot be fully understood through detached 
observation  alone.  By  integrating  the  perspectives  of  the  scholar-practitioner 
(also referred  to  as  a  pracademic)  within  a  culturally  situated  framework, 
this approach bridges experiential and theoretical knowing.

Following  Contreras  Islas  and  Jennings’s  (2023)  typology  of  martial  arts 
scholar–practitioners,  the first author,  David,  contributes as a  Budding Scholar–
Practitioner. David recently entered the academic community with training in quali-
tative research and a PhD in East–West psychology. A committed ninjutsu practi-
tioner since 2014, David has trained in three ninjutsu schools to date (2014–2016, 
2016–2020,  and  2020–)—each  with  their  own  subcultures  and  pedagogical 
approaches—with the two teachers at his third school focusing on the underlying 
movement system of ninjutsu, the taijutsu. At this school, David was introduced 
to   the concept of biotensegrity by his senior teacher, Dennis Mahoney. Dennis 
learned about it in 2017 from a former student who shared that biotensegrity was 
now being taught in medical school. Dennis, like many martial arts teachers, might 
be described as an Experimental Leader according to Contreras Islas and Jennings’s 
(2023)  model—someone  who  draws  on  science  and  research  to  explore 
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new concepts with their students. The data from this project originates from the 
third  school,  which  was  also  the  site  of  David’s  doctoral  research  on  taijutsu 
as a practice for intentional personal transformation. David has worked diligently 
to learn,  understand,  and  apply  taijutsu  movement  patterns,  which  he  cannot 
explain through his Master of Science degree in exercise physiology or through 
his experience as a long-time triathlete and athletic coach.

The second author, George, contributes to this study as an Established Scholar-
Practitioner (Contreras  Islas  &  Jennings,  2023)  with  an  academic  background 
in qualitative research methods,  martial  arts studies,  and the sociology of sport 
and physical culture. He has been a committed practitioner of wing chun since 1999, 
having  trained  in  three  schools  to  date  (1999–2002,  2002–2010  and  2024–), 
with the second school  leaving indelible  markers on his  posture and movement 
patterns  (see  Jennings,  2023)—something  George  is  now  having  to  work  hard 
to remedy in order to practice from a more integrated perspective of biotensegrity. 
The data for this project stems from the third school, which is a site of a current 
ethnographic  study on how experienced martial  artists  are  relearning  to  move 
through what is known as an internal approach to wing chun that focuses on bodily 
awareness,  posture,  alignment,  and  relaxation,  as  opposed  to  the  conventional 
external approach  stressing  speed,  accuracy,  and  hand  movements.  Based 
on conversations  between  George  and  David,  this  internal  style  of  wing  chun 
appears to be akin to the taijutsu system embedded in David’s ninjutsu.

George’s ethnographic study of wing chun adds knowledge to a separate study 
of  the  martial  art  in  a  different  association,  which  focused  on  the  subculture 
of the art  and  the  meanings  that  the  practitioners  attached  to  their  training 
(Jennings et al., 2010). The fieldwork began in autumn 2024, using participant obser-
vation  as  a  regular  student  in  weekly  classes,  informal  discussions  within 
and outside  class,  and  email  correspondence  with  his  two  instructors, 
Ben and Thomas  (pseudonyms),  to  uncover  some  of  the  underlying  principles 
of the art and its teachings. 

David and George acted as co-theorists and practitioners to bridge the schol-
arly  theory  of  biotensegrity  with  the  lived  experience  and  insights  from  their 
respective martial arts practices (David with ninjutsu and George with wing chun). 
The third author,  Gareth,  contributed to this  study in  the role  of  a  Supportive 
Scholar,  as described by Contreras Islas and Jennings (2023). While Gareth does 
not train in martial arts, he has extensive practitioner experience as both an elite 
swimmer and a swimming coach, and he brings an established academic back-
ground  in  sports  science,  sport  coaching,  and  qualitative  research.  He  is  also 
an active  touch  rugby  player  and  is  currently  learning  to  skateboard.  Serving 
as a critical friend, Gareth helps George in the sense-making process of his data 
in their project on relearning wing chun, an approach he is accustomed to in other 
collaborations with colleagues working in the realm of sports coaching, and the two 
meet  every  month  to  unpack  the  latest  revelations  from  the  field.  Occupying 
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a markedly  different  physical-cultural  life  world,  Gareth  was  ideally  positioned 
to pose naive yet sociologically sharp questions whenever David and George’s vivid 
martial  arts  recollections  piqued his  curiosity.  These  discussions  proved  highly 
interesting and challenged some of our tacit and taken-for-granted assumptions 
about our respective physical cultures, while also making sense of the relatively 
unfamiliar theory of biotensegrity.

With  respect  to  ethical  considerations,  both  studies  received  institutional 
approval for their respective designs. For his autoethnographic data contribution 
to this article, David drew on data collected during his PhD research. With informed 
consent from his teacher (Dennis Mahoney), David, following a similar approach 
to his  doctoral  research,  opted  not  to  anonymize  his  teacher’s  name.  He  did 
anonymize another student’s name in the first narrative example. In this article, 
we used  pseudonyms  for  George’s  data,  following  ethnographic  conventions 
to protect the identities of our key informants while obtaining informed consent 
from  each  participant.  The  changing  of  names  is  especially  pertinent  given 
the rather divisive micropolitical climate of the martial arts community, with many 
disagreements  about  techniques,  training  methods,  and  the  best  way  to  learn 
a given  style.  Historical  and  globally  famous  figures  in  the  wing  chun  world 
are named openly, however, in order to contextualise the practices and perspectives 
of  the  research  participants.  Other  sensitive  topics  discussed  both  inside 
and outside the classroom were not recorded for our research. Only David handled 
his own data on the ninjutsu school,  as did George and Gareth for their study 
on wing chun. The datasets for David were securely maintained on his personal 
laptop, in secure cloud services, and in personal notes; the datasets for George 
and Gareth were hosted in secure cloud services provided by their respective insti-
tutions.  The  manuscript  was  also  shared  with  our  respective  instructors, 
whose expertise is valued as gatekeepers and critical friends, and served as member 
checking. 

To  examine  the  three  core  biotensegrity  qualities,  David  and  George 
each contributed a vignette for each quality. The vignettes were chosen as repre-
sentative  examples  of  their  lived  experiences  of  those  qualities  during  training 
in their respective martial arts. The examples were chosen and interpreted organi-
cally  through  iterative  commentary,  open-ended  sense-making,  and  reflection. 
Both authors noted that they could have chosen different examples but sought 
ones that reflected their engagement with that quality in their respective practices 
and their current understanding of it. 

The  following  sections  present  a  combined  interpretive  commentary 
that grounds the theory of biotensegrity in lived pedagogy. The researchers’ collab-
orative dynamic offers both etic lenses (biotensegrity and techniques of the body) 
and  emic  perspectives  (specific  to  the  Japanese  and  Chinese  martial  arts  they 
study), enhancing reflexivity and rigor. This design prioritizes deep engagement, 
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reflexivity, contextual insight, and external perspective, as reflected in the following 
sections.

Analysis—Biotensegrity in Practice
Drawing on the three qualities of biotensegrity movement that Roy et al. (2025) 

identified—energy efficiency, maximizing force transference, and dynamic stability
—this section examines these through the experiences, both struggles and (even-
tual)  triumphs,  of  David  as  a  ninjutsu  practitioner  and George  as  an  exponent 
of wing  chun.  Each  quality  will  be  explored  through  a  representative  vignette 
from each author. 

Energy Efficiency
As  David’s  teacher  (Dennis)  and  other  senior  ninjutsu  teachers, 

such as Stephen K.  Hayes (2013),  have explained,  combat among historical  ninja 
was not  about  winning  competitions  but  about  survival.  Practitioners  could 
not assume equal size, strength, or even a known number of adversaries; whatever 
they did needed to end the fight quickly and decisively. Their movements were 
therefore designed to exploit  natural  forces,  such as gravity,  and use the body 
as efficiently  as  possible.  These  principles  are  exhibited  by  senior  practitioners 
of ninjutsu today. 

One way these principles, such as efficient movement, are taught is through 
partner drills that explore how balance is disrupted. In one such drill, David worked 
with his training partner Robert (pseudonym). They faced each other on the training 
mat, each with their left foot forward in a classic grappling stance. They applied 
moderate  pressure  against  each  other  to  keep  the  other  in  check—effectively, 
a stalemate.  Remembering a tip their teacher had shared about the importance 
of aligning the skeletal system for structural integrity, David aligned the outer edge 
of his palm with the ulna bones of his forearms at the contact points on his partner’s 
body.  With  this  structural  alignment,  David  could  direct  force  more  efficiently 
by aligning his skeletal structure, requiring less muscular effort. 

A non–martial arts example of this principle of structural alignment is pushing 
open a heavy door. When a person attempts to open the door by extending their 
arms alone, the effort relies on localized muscular effort and feels inefficient. When 
the arms are structurally aligned with the body and the person allows their body 
mass to move forward behind the arms, the door opens with less effort. The force 
is transmitted more efficiently through the body than it is generated by the arms 
in isolation.

The purpose of the grappling drill was to disrupt the other partner’s balance 
without  the  other  partner  realizing  what  was  happening  until  their  balance 
was already  broken.  This  drill  was  designed  for  each  partner  to  experience 
the difference  between  using  conventional  muscular  force  and  allowing  gravity 
to do the work. In the first round, Dennis directed David to do the drill incorrectly. 
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Pushing  harder  with  his  left  arm  muscles  against  Robert’s  right  shoulder, 
David attempted to shift Robert’s upper body backwards to cause him to be off 
balance.  As soon  as  David  pushed,  Robert,  who  was  slightly  heavier  and  more 
muscular,  reflexively  pushed  back  against  David  to  maintain  his  position. 
As David increased his effort,  Robert pushed back even harder.  Stalemate again. 
They both stopped and broke the connection. 

When asked by Dennis what he experienced, David stated that he sensed a line 
of muscular tension through each arm—more pronounced in his left arm, which 
was pushing—and across the back of his body to his back leg, which was planted 
firmly  against  the  ground.  He  was  stuck  in  place.  Moreover,  the  harder  David 
pushed, the more Robert resisted. Robert’s response illustrates a known physiolog-
ical phenomenon: when subjected to an external pressure, the human body reflex-
ively  resists  (Reschechtko & Pruszynski,  2020).  Forceful  pushing during training 
tends to elicit an equal and opposite reaction by the training partner.

“Now, do it right this time,” Dennis directed David. 
How does one push another person off balance without triggering the reflex 

response? How does one move in such a way that the other person’s body will not 
perceive what is happening until it has already happened? The ninjutsu answer: 
use gravity. 

David and Robert reengaged in a grappling stance to re-establish the original 
starting  position.  This  time,  instead  of  pushing  with  his  arms,  David  focused 
on maintaining balance by engaging his core, slightly squeezing the back and inside 
of his legs, and releasing unnecessary muscular tension in his arms by allowing 
his elbows to drop. According to Dennis, being in balance, without unnecessary 
tension,  connects  the  myofascial  system  and  bones  within  his  body  to  form 
a biotensegrity shape, allowing force to be distributed throughout the body. David 
subtly adjusted his posture, shifting more weight onto the balls of his feet. He kept 
a slight squeeze with his arms to keep Robert at bay without pushing him away. 
David set his intention for Robert to lose his balance backward and to the right. 
To perform the drill more correctly1 this time, David allowed the inside of his right 
hip joint to dip, causing the left side of his hip to rise enough to lift his left leg and 
open  a  path  for  his  center  of  gravity—a  physics  term for  the  imaginary  point 
through  a  body  representing  the  whole  mass—to  travel  to  where  his  left  foot 
had been without any effort. Suddenly, Robert was off balance and wondering why. 
David  never  pushed  with  his  arms—there  was  no  tactile  change  in  tension 
that Robert could feel through his arms—there was nothing for Robert’s nervous 
system to react to reflexively, so Robert did not realize what was happening until 
he was already off balance.

This  drill  demonstrates  two  fundamentally  different  types  of  movement. 
The first type, shown in the incorrect example, relies on muscular contraction to 
push against the other person by creating a force line through the body to the 
1 David is intentionally choosing to say “more correctly” in acknowledgement that this fine-tuning of body move-

ment is always a work in progress.
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ground.  The  second  type,  shown  in  the  more  correct  example,  involves  using 
the body  as  an  integrated  shape  and  allowing  gravity  to  move  it  effi-
ciently. From this perspective, effective movement feels effortless because gravity 
(through  the  conversion  of  potential  to  kinetic  energy),  rather  than  excessive 
muscular  tension,  repositions  David’s  body  shape  to  create  the  desired  effect 
of breaking Robert’s balance. 

Similarly, in wing chun, energy efficiency depends on practitioners remaining 
relaxed, trusting the structural integrity of their techniques, and avoiding brute 
muscular force. Yet staying relaxed under pressure in chi sau (sticking hands), which 
is inevitably in the guise of the spontaneous modality of gor sau1 (free hands) against 
an assertive, powerful, and experienced opponent, is a real challenge. Within inti-
mate  and informal  learning  environments,  senior  practitioners  are  often pitted 
against juniors with less experience or skill, and “Relax!” is a common command 
during wing chun classes. In over 11 years of tutelage in the art, George has been 
told  to  “Relax!”  countless  times  in  two  previous  schools  and  the  current  one. 
As one fellow student, Nick (pseudonym), remarked to him during a session of chi 
sau: “If only you could relax...because you are good!” While Nick himself admitted, 
“I’m not a chi sau person,” as he did not see how such a technical exercise translated 
into everyday life, he did take a unique approach of sinking his mass into his oppo-
nent, much like instructor Ben’s ‘block of ice’ approach described in the opening 
examples in the Introduction of this article. 

Extra tension in George’s mind and body meant that George’s movements were 
stiffer and less responsive than they could have been. This feedback on the rather 
abstract concept of relaxation becomes more specific when a seasoned practitioner, 
such  as  co-instructor  Thomas  Chan  (pseudonym),  observes  partners  in  action. 
George was recently paired up with Kevin (pseudonym), a feisty black sash2 in wing 
chun  and  an  avid  bajiquan3 practitioner  who  is  notorious  for  going  full  effort 
in training while maximizing his impressive structure. “Who wants to go first with 
Kevin?!”  Ben  would  often  quip  as  he  closed  the  technical  drilling  and  moved 
the class to free-flow chi sau. 

Earlier, during the drilling of basic defensive techniques in pairs4, Thomas, the 
most experienced wing chun exponent in the room, was first able to detect that 
Kevin’s structures such as his tan sau5 were rigid —something that Thomas would be 
able to take advantage of as Kevin followed a fixed pattern when he rolled his arms 

1 Such gor sau (过手)does not follow any set pattern, unlike earlier, foundational routines such as dan chi sau (sin-
gle sticking hands 单黐手). Both partners can attack and defend with either hand, and some schools enable el-
bows, knees and kicks for more adept practitioners. 

2 In many Chinese martial arts, a black sash is equivalent to a black belt.
3 Bajiquan (極拳) is a Northern Chinese martial art sometimes known as “the bodyguard martial art” due to its use 

in Chinese Imperial courts. It is an explosive and aggressive style utilizing interception strategies and leg strikes 
using stances.

4 Such drills often involve one partner attacking the other person with stationary or step-in punches for the other 
wing chun devotee to defend, and, depending on the technique in question, counterattack.

5 Meaning spreading or dispersing hand (摊手). A mid-level defensive technique that can defend straight and cir-
cular punches.
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in the rhythmic poon sau1 (碌手 rolling hands) sequence that forms the basis of the 
chi sau exercise. Thomas hinted that one needs only to trace the set pattern and 
sustain  its  continuation through the technique,  thereby exploiting the partner’s 
momentum.  He  had  developed the  body  sensitivity  to  detect  where  a person’s 
center of mass was shifting, or where a pocket of tension was forming in a wrist. 
Students consistently remarked on how impressive Thomas’s perception was, which 
he attributed to observing us working on the drills.

As George is yet to develop the heightened level of body sensitivity and relax-
ation demonstrated by his two teachers, Thomas encouraged him to first accept 
the collapse  of  his  structures,2 and then  relax  under  pressure  when  Kevin 
and George  locked  arms  in  chi  sau.  This  was  despite  Kevin’s  assessment 
that George’s structures were “quite strong” and difficult to penetrate with blows 
and  controlling  techniques.  Kevin  and  George  ended  up  closer  together 
with no discernible  wing  chun  techniques  due  to  the  retraction  of  the  hands 
and wrists,  but  George’s  sustained  elbow  position  enabled  him  to  offset 
any real threat from Kevin. 

Thomas  then  urged  George  to  utilize  his  hips  to  absorb  Kevin’s  force, 
as at present, “It’s your upper body versus Kevin’s upper and lower body.” Thomas’s 
strategy was to sink the opponent’s mass through his own hips, thereby guiding 
it to the floor, allowing his shoulders to relax. Such a strategy leverages the prin-
ciple of biotensegrity by redistributing force away from small  shoulder muscles 
that fatigue  easily,  therefore  transferring  it  through  the  body  to  the  floor. 
This energy  efficiency  enables  seasoned  practitioners  like  Thomas  to  sustain 
extended  bouts  of  chi  sau,  thus  mitigating  the  undue  shoulder  fatigue 
that is common in this martial art. Such a strategy would enable George to move 
to the next principle of biotensegrity: maximizing force transference. 

Maximizing Force Transference
After his teacher, Dennis, told him, “I do not even need an inch,” in response 

to David’s one-inch punch question, David asked Dennis to explain how he did what 
he did. 

“In  science  terms,”  Dennis  began  as  he  faced  David  on  the  training  mat, 
“biotensegrity explains how the myofascia allows you to transmit power—either 
gravitational  power  or  the  tension  part  of  biotensegrity,  the  tension  holding 
the integrity  of  the  bones.”  Mechanically  extending  and  retracting  his  arm 
in the direction  of  David’s  chest,  he  added,  “What  displaces  people  is  not 
the muscular contractions of doing this.” 

Dennis then placed his palm on David’s chest. “It’s the integrity of the bones 
aligned like this,” he said, and David, suddenly and quite unexpectedly, found himself 
stumbling backwards as his body tried to regain balance. There was no discernible 
1 Sau refers to hands, while the preceding word is normally in the gerund form, indicating an ongoing action 

with a specific intent. 
2 In wing chun, structure is much like the kamae in ninjitsu – the body shape, although it is often referring 

to the shape of the arm and the position of the elbow away from the body.
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indicator; there was no sign or cue that Dennis was about to do something like 
shove  or  push.  David  was  standing  there  facing  Dennis,  and  then  David  was 
propelled backward, hearing his teacher say, “Oh, I’m sorry, brother.” When David 
reviewed the recording later, he noticed a slight change in Dennis’s body when 
he squeezed his  myofascia to align his  bone structure,  leading to David exiting 
the camera view rapidly backward.

Dennis further explained that he does not push, at least not in the traditional 
sense of classical biomechanics. From this viewpoint, one “pushes” against another 
person by flexing the “push” muscles, such as the triceps, which extend the bones 
around a joint to straighten the limb. The terminology of push and pull muscles was 
familiar  to  David  from  his  earlier  years  of  strength  training  in  high  school 
and college, when he alternated push (e.g., chest, triceps, and quadriceps) and pull 
(e.g., back, biceps, and hamstrings) workout days. “Instead,” Dennis said, “the tension 
from the inside holding my bones in place does this. The myofascial squeeze aligns 
the skeletal structure, slightly extending the body shape toward the contact point 
with the other person. There is no pushing.” 

Dennis then had David step forward and place the outside edge of his open 
hand,  with  fingers  extended  at  a  slight  bend,  against  Dennis’s  neck.  Instead 
of hitting with his knuckles, as in a typical punch, this strike used the outside edge 
of the hand. When David tried to extend his arm to push his hand into Dennis’s 
neck,  he  ended  up  pushing  himself  backward,  which  was  not  surprising  since 
Dennis outweighed him by 100 pounds. 

Next, Dennis cued David to first get into dynamic balance and then properly 
align his body in a shape for force transmission through the edge of his hand against 
Dennis’s neck. Dennis added that force production can be greatly increased by using 
gravity to convert potential energy into kinetic energy by lowering the body’s center 
of gravity while squeezing the myofascial tissue to change the body’s shape. David 
was reminded of his high school physics class. Gravity converts an object’s potential 
energy (energy at rest) into kinetic energy (energy in motion). A simple example is 
holding a pebble at shoulder level, which represents the pebble’s potential energy. 
Releasing the pebble, the fall converts the potential energy of the pebble at rest into 
kinetic energy of motion as gravity takes over. Similarly, one can allow one’s center 
of mass to fall with gravity to create kinetic energy.

The last cue was for David to squeeze from his center and core to reshape 
his body to direct the force into Dennis’s neck. As David squeezed his myofascial 
to align his bones, Dennis moved away, but David’s body pulled back simultaneously. 
Dennis explained that David had squeezed his body shape backward rather than 
forward into Dennis. Recuing David, Dennis told him to squeeze his shape forward 
and allow his  center  of  gravity  to  fall  forward away from his  back  foot.  David 
squeezed, and Dennis, despite his greater mass, went away while David remained 
in place. 

“There you go,” Dennis said. 
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David looked at Dennis in surprise. “It did not feel like I did anything.”
As in taijutsu, the internal approach to wing chun involves drilling basic princi-

ples into the more integrated body and mind rather than focusing on combining 
physical techniques in a flurry of movement (as is often the case in the conventional 
external  approach to training).  According to Ben,  all  the wing chun techniques 
should be executed in the siu lim tao1 state. Before George joined his third school—
the internal  wing chun school—his  friend and longtime training partner,  James 
(pseudonym),  had  described  wing  chun  training  as  mainly  about  progressing 
through a fixed set of standing postures (that were new to both of them), followed 
by an extensive period of time trying to put their body mass into strikes against 
focus pads and kick shields. 

Beyond  the  fixed  warm-up  and  set  of  standing  postures  performed 
in the exact  same order  each week,  the  class  is  student-led,  with  practitioners 
having  a  say  in  what  the  core  of  the  class  consists  of.  “I  want  to  hit  stuff!” 
is a common request by Nick, a self-admitted obsessive student who also learns 
wing chun through two remote platforms with internationally renowned instruc-
tors.  Similar  to  other  students  in  the  group,  Nick  hones  his  basic  punch 
on the heavy bag while waiting for the session to begin. 

This focus on striking objects proved to be the case for the first few weeks 
of George’s relearning wing chun within this new community. George was told that 
his punching techniques and related movements in the wing chun arsenal were too 
“arm-y” (a favorite term of Nick’s), meaning he was relying on exclusive arm power, 
as opposed to the entire body. This concept led the lead instructor, Ben, to some-
times say,  “You’ve got  to try to think that  you don’t  have arms at  all.”  Instead, 
the students are encouraged to move from the very inside of their bodies, from 
the spine itself. Ben advised them to think of moving from the spine, as it rotated 
upward in a helical motion. 

When  George  followed  up  on  Ben’s  guidance  via  an  email  inquiry, 
Ben explained that he tries to initiate the action from the lower five vertebrae, 
although he had heard that the late Chu Shong Tin (徐尚田)controlled the action 
from an even smaller region of the spine2. According to Ben, Chu’s unique approach 
to wing chun involves “testing every single technique” by applying constant resis-
tance  to  different  parts  of  the  body  (shoulders,  elbows,  forearms,  and  so  on) 
of the receiver executing the wing chun technique to ensure that movement comes 
from the internal engine of the spine. In a further email exchange, Ben described 
his ongoing interest in “spinal power” and the fascia, something he tries to cultivate 
in  his  training,  aided  by  external  reading  of  anatomical  sources  (e.g.,  Anatomy 

1 Siu lim tao (小念头) is the first form in Ip Man wing chun and several other branches of the art. It is performed 
slowly in a stationary stance to develop a solid base, stance and bodily awareness and mental-physical relax-
ation. A siu lim tao state involves moving in a calm, upright and composed manner without any undue tension.

2 Interestingly, developing awareness and fine-tuning of internal movement is also found in the Feldenkrais 
Method with exercises such as the pelvic clock (Feldenkrais, 1990).
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Trains,  n.d.)  and online courses on wing chun (e.g.,  Mindful Wing Chun Online, 
2025), internal Chinese martial arts, and related practices such as qigong. 

 Developing awareness of the vertebrae and the ability to initiate movement 
from them consciously is extremely difficult, and it is not the only way to unify the 
rotating body to deliver an effective punch. Thomas advocates the movements of 
the hip, which, in turn, drive the spine in a helical motion. To test the unification of 
the hip and the spine—which is supposed to twist in a helical motion—the class 
often work in pairs, with one person pressing against both shoulders of the other 
to create a simultaneous push and pull on each side, making it difficult for their 
classmate to rotate their body through the  chor ma  or juen ma (轉馬 )1 (turning 
stance), which is a training exercise acting as a foundation for moving with strikes 
and techniques. At first,  George felt very awkward, able to move only his head 
to the side, as partners such as James put up stiff resistance. 

Later, Thomas indicated that George was turning his feet far more than neces-
sary, which went against the principles of chum kiu,2 the second form. While George 
thought that his neat footwork patterns were effective, Nick commented in conver-
sation with Ben: “Anyone who talks about the feet doesn’t know what they’re doing.”

 Eventually, after several months of training these exercises, George was finally 
able  to  move  his  partners  through  a  rotational  turn  from  his  spine.  Against 
the powerful Kevin, George moved smoothly, without jerky movements, and ulti-
mately moved Kevin several inches to the side. This was not to the extent that Ben 
or  Thomas  could  move  their  partners,  but  George  was  making  progress. 
This continued  with  less-skilled  students,  such  as  Richard  (pseudonym),  who 
suddenly realized that we “should only be turning at an angle if we are moving 
the other person!” This contrasted with standard, textbook images of wing chun 
turning  at  45  degrees  from  the  center  with  the  feet  pointing  to  the  corners 
of the room,  which  in  fact  brought  the  body  out  of  alignment  to  become less 
powerful. This lesson from the second form of wing chun chum kiu was quite liter-
ally a bridge between effective force transference and dynamic stability.

Dynamic Stability
Just like in wing chun, controlling one’s own body’s dynamic stability while 

attempting to take away an opponent’s is a key skill that David is seeking to develop 
through his training. According to David’s teacher, Dennis,  taijutsu practitioners 
want  to  disrupt  the  opponent’s  balance,  forcing  them  to  fight  against  gravity 
to regain balance rather than fighting the taijutsu practitioner. Because the person’s 
body reflexively works to regain balance, additional tension builds to prevent falling, 
and their attention shifts away from the situation. 

1 Ma (馬)refers to stance, and once again, the gerund form is followed. Here, the person’s center remains fixed 
while the rest of the body rotates around it—much like a merry-go-round—but in micro scale of only a few de-
grees. 

2 Depending on translation and interpretation, chum kiu (寻桥), is Cantonese for “seeking the bridge” or “sinking 
the bridge.” The chum kiu form exaggerates the rotational motion in 90 and 180 degrees of the torso and 90 de-
grees of the feet, which is something George had drilled into his body form previous schools.
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Dennis  gives  his  students  the experience of  off-balancing by having them 
stand  in  a  neutral  position  with  their  feet  approximately  hip-width  apart 
and parallel to each other. He then cues:

Keep your  body in  a  straight  line  without  moving your  feet.  Now,  begin  leaning 
forward until you feel your toes fighting to keep you from falling forward or taking 
a step. Notice the tension in your body to resist falling forward. That is your muscles 
fighting against gravity.

The students lean forward, backward, and then to each side—all with the same 
effect: localized muscle tension that fights against falling.

The loss of balance appears to indicate a decline of biotensegrity function, 
as the  body  generates  localized  muscular  tension  to  maintain  upright  posture 
and can no longer function as an integrated shape. When someone loses balance, 
their focus leaves the event, if only for a moment, allowing the taijutsu practitioner 
time to take advantage of their sudden distraction.  This additional tension also 
affects  their  perception  and  ability  to  remain  focused  on  the  fight. 
This is an example of disrupting dynamic stability.1

Dennis  demonstrated in  class  one night  how to  take  away an  opponent’s 
dynamic stability when he called David onto the mat to help demonstrate a defense. 
Remembering Dennis telling him to “Punch through your target, not at the target,” 
David stepped forward to strike Dennis with a straight punch through his face. 
As David punched, he watched his own fist seemingly drift to the left of Dennis’s 
face.  “What  the heck happened?!”  David  found himself  wondering,  as  he knew 
he had punched straight from the centerline of his body.

As David’s  punch extended past  his  teacher’s  head into space,  David tried 
to keep  his  focus  on  his  target—his  teacher’s  head—but  he  felt  himself  falling 
forward as he overextended. This moment of falling caused a break in David’s focus 
as his body automatically sought to regain balance, which caused him to lose track 
of where Dennis was. At that point, Dennis did something else to David, who found 
himself  on  the  ground,  locked  up  and  unable  to  move  without  understanding 
what had happened.

Scenarios like this occurred in nearly every class, affecting each student called 
to the mat to demonstrate a technique and the corresponding principle that Dennis 
was trying to teach. The outcome—whether the student fell forward or backward, 
ran into a punch or ended up on the ground,  and so on—varied by class and, 
within a given class, even from one demonstration to the next, as Dennis might 
suddenly do something unexpected.  In all  cases,  the loss of  dynamic stability—
fighting gravity—was the common denominator across the examples.

1 As an example of what a loss of dynamic stability feels like outside of taijutsu training, David recalled walking 
in the woods and catching his foot on a tree root, causing him to stumble forward and try to regain his balance. 
Every thought left his mind, except “Don’t fall.” His body automatically and unconsciously tried to bring his legs 
under him to keep him from falling forward.
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Although wing chun is renowned for its up-close, direct approach to combat 
with rapid hand strikes (as in the chain punching), it also possesses very interesting 
kicking principles—one being the  shadowless kick,1 which is hard for an opponent 
to spot  due  to  a  lack  of  telltale  signs.  The  shoulders  and  hips  remain  square, 
and the upper body and face must remain calm and immobile. Only the leg moves, 
but this is driven by focusing one’s mind deep into the body once more: this time 
into the hip joint or center of mass. Much like forgetting about one’s hands and 
arms, students are expected to almost forget about their feet and legs. Taken from 
the aforementioned chum kiu form, which teaches students to turn, step, and kick, 
the lifting front kick is aimed at the shin, knee, or groin (similar to taijutsu, wing 
chun avoids high kicks for reasons of balance and practicality). It can also be tested 
against  a  resisting  partner  –  this  time pressing  their  palm against  their  fellow 
student’s  thigh.  The  kicker  must  remain  relaxed,  pull  up  from  the  bottom 
of the spine, sink the scapula, and raise the leg as if kicking, while forgetting about 
the contact point. This focus on one’s own body (rather than the feelings of touch 
from the partner) renders the exercise highly introspective. 

Practicing a shadowless kick is also interactive, as George’s training partners 
have offered him feedback, as encouraged by instructors Ben and Thomas. “He’s 
not wobbling?!”  Thomas  once  exclaimed  in  disbelief,  repeating  the  words 
of George’s  training  partner  in  an  incredulous  manner.  Thomas  was  respected 
for his ability to spot minute details in someone’s movement, such as a flick of the 
shoulder or a turning out of the foot, and he was adept at detecting people’s center 
of mass.  Later,  George was picked up on a raising of his right shoulder,  which 
seemed to be a reflex when he was struggling with tension. 

When Thomas demonstrated the kicks, Richard remarked, “I’m impressed that 
I can’t see you move at all!”

“That’s because I’ve trained to keep my body stable. I’ve deliberately worked on 
the standing leg.” Thomas explained. He advocated using a full-body mirror at home 
as a key training aid to detect bad habits creeping in (or ones that were hard to be 
rid of). 

Ben’s own approach to kicking did not focus on bearing the weight down 
on one leg, as he wished to remain light and “floaty” (his term), as demonstrated 
in chi sau, where he could control a person’s arms while kicking them at ease with 
either leg without losing his balance or his dominance of the other person’s center 
of mass. 

The basic kick could later progress to  chi gerk2 (sticking legs),  an exercise 
that develops  sensitivity  and  reaction  time,  akin  to  chi  sau.  However,  this  was 
not possible  without  balance,  stability,  and  whole-body  integration.  George 
and his fellow learners donned shin pads to practice defenses against kicks using 
leg blocks and counter kicks to the knees and shins. Training with live partners 

1 This is typically enacted through a front kick, as the wing chun side kick necessitates a turning of the torso.
2 Wing chun kicks are normally low, and chi gerk mainly focused on kicks to the knees and shines while remaining 

in constant contact with the partner’s defending and counterattacking leg.
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using  pads  helps  practitioners  move  from  abstract  concepts  learned  in  forms 
(formulaic sequences) to self-defense training and real-life situations.

Discussion
The paper examined three interconnected qualities of biotensegrity shapes 

and  movement  (energy  efficiency,  maximizing  force  transference,  and  dynamic 
stability) through three different yet corresponding representative examples from 
each  of  David  and  George’s  martial  arts,  the  taijutsu  training  of  ninjutsu 
and the internal approach to wing chun. Although these three qualities were delib-
erately  represented  as  silos  within  the  two  specific  martial  arts  schools, 
this is not the case  in  reality;  rather,  the  qualities  are  interdependent,  mutually 
enabling and reinforcing each other. 

This interdependence is reflected in the literature on ninjutsu. From a ninjutsu 
perspective,  taijutsu  involves  the  entire  body  using  gravity  to  move  in  kamae 
to deliver techniques (Hayes, 2013; Pettinen, 2009). Hatsumi (1981) explained that

Rather  than  tensing  the  muscles  and  violently  shifting  the  skeletal  structure 
to   generate  strong  strikes,  the  ninja’s  ninpo  taijutsu  utilizes  the  unification  of 
the body’s energy, balance structure, and breath timing to create knock-down power. 
The whole body delivers the technique, rather than a limited portion such as the arm 
or lower half of the leg. (p. 59)

In this explanation, Hatsumi points to the alignment of the skeletal structure and 
the  use  of  balance  to  generate  power  through  the  body  rather  than  only 
the attacking limb.

Given the mutual interdependence of biotensegrity qualities, we could have 
used a single primary example from each martial art—as in a single technique such 
as a straight punch or a front kick—across all three qualities, rather than selecting 
a different  representative  example  for  each  aspect.  This  would  have  allowed 
us to examine the primary examples from each quality's perspective. Our approach 
of selecting a different representative example for each quality presented a greater 
variety of examples, martial movements, training methods, and social interactions 
within our martial arts practices. This was a purposeful decision to expose readers 
to  a  wider  range  of  social  and  pedagogical  situations  reflecting  the  reality 
on the ground in a ninjutsu dojo (training hall) or a wing chun kwoon (館)1.

As  demonstrated  by  the  ranges  of  ninjutsu  and  wing  chun  examples 
(six in total)  presented  for  the  three  qualities  of  biotensegrity,  these  qualities 
do not appear to be technique-dependent. Expressed another way, these principles 
are not techniques, such as a step-through punch that one might learn, practice, 
and memorize, but rather underlying movement qualities that can be demonstrated 
across an array of techniques and movements. This also suggests that biotensegrity 
principles are embedded within—although often hidden or invisible to outsiders 

1 Both of our schools are located in dedicated martial arts facilities with equipment such as training mats, focus 
mitts, pads, weapons, and wooden dummies.
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and even many practitioners—both martial arts examined: ninjutsu from Japan and 
wing chun from China. Indeed, George had already encountered similar principles 
of movement  in  his  ethnographic  research  on  taijiquan,  in  which  his  teacher 
mentioned the physical principle of tensegrity in relation to the renowned Victorian 
engineer Isambard Kingdom Brunel’s famous Clifton Suspension Bridge in Bristol, 
England.  For the taijiquan instructor,  the limbs and entire body can be trained 
to have such properties to absorb, redirect, and issue force while remaining relaxed, 
mobile, and open to sudden change.

Achieving such a bodily state is no easy task, however. Indeed, if whole body 
actions such as Bruce Lee’s  one-inch punch can be explained by biotensegrity, 
why are many martial arts practitioners unable to perform them? One challenge 
both  David  and  George  faced  is  that  successfully  and  consistently  embodying 
the biotensegrity principles within and across classes is not easy. Practicing one’s 
martial art does not mean one automatically embodies these principles. Two factors 
that appear to influence one’s ability to do this are cultural influences on movement 
and the nature of the biotensegrity-principled movement itself.

Firstly,  what  is  considered  one’s  “normal”  movement  is  often  habitually 
and unconsciously normalized through social  and cultural  influences (e.g.,  place 
and time), whereby individuals acquire movement patterns through interaction with 
other  people  and  their  environment  (Eichberg,  2010;  Mauss,  [1934]  1973). 
For example,  Mauss’s  ([1934]  1973)  work  examined  movement  patterns 
at the cultural  level—what  he  referred  to  as  techniques  of  the  body—such 
as how individuals  in  a  given  culture  have  learned  to  walk.  Mauss  gave 
the example of British  foot  soldiers  assigned  to  the  French  infantry  who  could 
not march in time to the French buglers' rhythms because British infantry trained 
with  a  different  step  and  stride  (p.  72).  Elements  of  ninjutsu  movement,  such 
as maintaining an upright posture with a straight back and using lower stances that 
require  leg  strength,  are  reflected  in  daily  Japanese  movements  and  activities 
(Benedict, 1946/2005). These Japanese movements and activities are not normal 
in the USA for David. Together, these examples demonstrate how cultural practices 
unconsciously shape what is perceived as “natural” in one culture’s movement may 
not be perceived as natural in another’s.

These cultural  differences pose a challenge for someone from one culture 
studying  a  movement  practice  originating  in  another,  as  in  the  case  of  David 
and George studying their respective Asian martial arts. Even though a martial arts 
student, such as David or George, can still learn the mechanical steps of techniques 
without  using  cultural  movement  patterns,  they  may  struggle  to  embody 
the essence of  the movement.  These differences in cultural  movement patterns 
are often  unnoticed  and  overlooked  by  modern  Western  participants  when 
they engage in Asian movement practices (e.g., Benedict, [1946] 2005; Yuasa, 1987). 
Unless someone points out these cultural differences, a practitioner might train 
for a lifetime without becoming fully cognizant of them (Pettinen, 2012). 
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Why are these principles of biotensegrity not present in everyday movement? 
One  possible  reason  is  that,  as  Mauss’s  ([1934]  1973)  research  on  techniques 
of the body suggests, these qualities in biotensegrity movement have been cultured 
out  of  us.  In  other  words,  modern  society,  with  its  comforts,  conveniences, 
and general absence of violent conflict—as compared to the Warring States period 
in Japan, for example—has made the need for biotensegrity movement qualities 
less pressing. Although these qualities can be developed through Eastern martial 
arts, such as ninjutsu and wing chun, this does not mean that all practitioners—
even those from the original cultures—possess these qualities. 

Related  to  culture,  language  may  also  play  a  role.  When  George  asked 
Hong Kong-born  Thomas  about  the  difficulty  for  British  Westerners  in  gaining 
a deep understanding of Wing Chun without being fluent in Cantonese, Thomas 
confirmed this. At the same time, it seems that becoming aware of these movement 
differences is part of the training. As Hatsumi explained, taijutsu training reveals 
one’s poor movement patterns, and part of the training is to replace those existing 
patterns with new ones that are more efficient and effective (Hatsumi as cited 
in Hatsumi & Cole, 2012, p. 24). 

Another reason movement using biotensegrity principles might be difficult 
to master  is  that  performing  movements  with  all  three  qualities  often  results 
in a seeming  lack  of  effort  and  visible  motion  when  these  principles  manifest. 
This is reflected in what David frequently says after his teacher tells him he did 
something correctly: “The movement is much smaller,” and “I do not feel like I did 
anything.” Yet, the smaller, effortless movement actually produced a greater effect 
on his training partner. Ironically, the subtlety of the less noticeable effort (versus 
the strain of hard effort) provides feedback on whether the movement is performed 
more correctly using biotensegrity principles.

As both David and George experienced, biotensegrity is not only about what 
you do, but more importantly, how you do it. It is a foundational way of moving and 
being. As Roy et al. (2025) noted, the qualities of biotensegrity movement are those 
demonstrated  by  elite  athletes,  not  by  novice-  or  intermediate-level  athletes. 
As shown in the two authors’ examples in this study, these qualities can be learned 
and developed. Rather than viewing the qualities as something one acquires quickly, 
such as the ability to perform a certain type of kick, they can be developed over 
time through continuous refinement of kicking, so that movement becomes more 
efficient, transmits greater force, and allows the practitioner to maintain better 
dynamic stability. This paper suggests that a primary goal of martial arts training 
is this continuous refinement of movement. Viewed through this lens, the three 
qualities of biotensegrity become criteria for evaluating movement as more or less 
“biotensegritous”  with  the  understanding  that  there  is  always  an  opportunity 
for further refinement.

In addition, the lived experiences of David and George suggest that learning 
and embodying principles of biotensegrity may be context specific. For example, 
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a senior student of  David’s  teacher,  Dennis,  was a professional  ballroom dancer 
who taught dancing lessons. Yet, according to Dennis, the senior student’s fluidity 
in dancing  was  absent  from  his  taijutsu.  Over  time,  the  student’s  taijutsu  has 
become more fluid and graceful,  approaching qualities reflective of his dancing 
prowess. Likewise, although George has acquired something closer to the ideal taiji-
quan (太極拳)body that sinks the mass to the ground by “hanging the flesh from the 
bones” (Ma & Jennings, 2021), this has not necessarily translated to his relearning of 
wing chun, which stresses the connection of different body parts and movement 
concepts. Even so-called internal martial arts have distinct philosophies, principles, 
idealized physiques, and movement patterns that make learning another system 
or style more difficult than one might anticipate.

Fortunately, the benefits of moving as an integrated shape, guided by princi-
ples  of  biotensegrity,  extend beyond martial  arts  training to  other  movements. 
Proper  postural  control  and structural  alignment  are  crucial  for  overall  health, 
as they help prevent injuries and maintain lifelong mobility. For example, research 
indicates that a significant risk for many people, particularly older adults, is falling 
(Vaishya  &  Vaish,  2020).  Falls  are  a  leading  cause  of  injury  and  reduced 
life expectancy in older adults.  Learning to move one’s  body in good structural 
alignment and postural control can reduce this risk.

Conclusion and Perhaps a Beginning
The  concept  of  biotensegrity  emerged  as  a  novel  theoretical  framework 

to explain how the body moves when the assumptions of classical biomechanics—
the body as a system of gears and levers—break down in practice. While biotenseg-
rity is still a theory, recent literature, such as that by Roy et al. (2025), is starting 
to connect the concept to embodiment (i.e.,  theory to practice);  in their  paper, 
the authors pointed to the movement of elite athletes—the best in their sport—
as representatives of the lived qualities of biotensegrity such as the ones examined 
in  this  article  (energy  efficiency,  maximizing  force  transference,  and  dynamic 
stability).

This article showed how those qualities can be applied to body studies, martial 
arts studies, and social sciences through the lens of embodied practitioner experi-
ence—in this case, the martial arts of ninjutsu and wing chun.  The implications 
of these three qualities of biotensegrity—energy efficiency, maximizing force trans-
ference, and dynamic stability—relate to the body’s function and health (Levin & 
Scarr, 2022). In other words, if individuals can use their bodies properly according 
to biotensegrity principles, the body moves more efficiently, with increased force 
transfer (versus absorption into the body) and greater dynamic stability; as a result, 
the body is less prone to injury (Roy et al., 2025).

The  methods  of  participant  observation  and  reflection, 
as well as the (auto)ethnographic  designs  employed in  this  paper,  could  be used 
in  future research on biotensegrity. Working with online learning resources (such 
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as YouTube channels, official websites, online tutorial courses, and detailed text-
books advocated by martial arts teachers and students) would support such obser-
vations and introspective recollections. There is also ample opportunity to expand 
the scope of interdisciplinary projects, such as examining the lived experience of 
learning the three qualities of biotensegrity alongside the collection of more objec-
tive empirical evidence from a laboratory. Such multi-modal (and potentially mixed 
methods) studies might address questions such as: How can practitioners obtain 
objective feedback on more efficient movement, greater force transfer, and dynamic 
stability, while also incorporating feedback from their subjective experience?

Despite the many different concepts in the umbrella term of martial arts—
as in the centerline,  triangulation,  and simultaneous attack and defense in wing 
chun and invisibility and deception in ninjutsu—all of them have an implicit goal 
to use the body in the most efficient manner possible. This, in turn, saves time and 
energy  for  a  potentially  smaller  and  weaker  person  to  survive  and,  hopefully, 
succeed in a real-world fight, while retaining life force for other everyday activities. 
In that sense, movement using biotensegrity principles might be argued to make life 
easier,  safer,  and  potentially  healthier  if  it  can  be  transferred  from  one  field 
of expertise  to  another,  as  in  from martial  arts  to  dancing  or  from swimming 
to gardening, although this is one of the challenges of working with this concept. 
Indeed, this is akin to the concept of  habitus  (Bourdieu & Wacquant, 1992) being 
so very specific to concrete fields and subfields, albeit with the potential to act 
as transferable schemes of dispositions. This theoretical alignment of biotensegrity 
with habitus, techniques of the body, and other key concepts is certainly a worthy 
avenue of inquiry. 

Other potential next steps include extending this research approach to other 
contexts (e.g., from martial arts training halls to recreational engagement in other 
physical  cultures)  and examining the pedagogy for  learning these biotensegrity 
principles. A pertinent question to begin with is: If the qualities of biotensegrity are 
truly universal to all movement, how does a martial arts practitioner apply these 
principles beyond martial arts to other activities or daily life? 

Moreover, if these qualities can be learned, as demonstrated by elite athletes 
(Roy  et  al.,  2025),  how  does  one  learn  them?  Drawing  on  this  research 
and the assumption that mimicking movement alone is insufficient, our hypothesis 
is that learning these qualities requires perceptual learning, such as demonstrated 
in work by Eleanor J. Gibson (1969).

More  simply  put,  biotensegrity,  with  its  own  triad  of  components  might 
be summarized best by Terry (pseudonym), one of George’s old wing chun instruc-
tors and previous research informants with a background in street fighting and 
a penchant for physics, who proclaimed in one class in his usual matter-of-fact 
style: “Now, for me, Wing Chun only has one principle: The economy of motion, 
the economy of motion, and the economy of motion.” That is biotensegrity in talk, 
theory, and action.
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