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Introduction: A Socio-Musical Sound Journey  

When I recall how I began working with community centered music improvisation in 

differently-abled contexts, I think of the late Danny “Monster” Cruz who started me on 

this path, when between 2014–2017 I was a member of his band Flaming Dragons of 

Middle Earth (FDOME) while working as his personal care assistant.1  The band’s credo 

was expansive and open, with Danny’s propulsive improvised lyrics at the fore. The 

project had the power to bring many otherwise distant subsects of the western 

Massachusetts music scene together in a strange 4/4 unity on the fringe of obscurity. I left 

my job with Danny in 2015 for a full-time position at Viability Inc., a community based 

day program for adults 25–70+ with developmental cognitive disabilities, many of whom 

were living independently. Here I programmed arts activities for our 30 participants and 

took them on these outings. Danny’s group had weekly “open practice” (anyone could 

join the band) at the Brick House Community Center in Turners Falls, MA and with this 

connection, I began facilitating weekly improvised music sessions with my new clients. 

The Brick House had an accumulation of donated rock band instruments: guitars, 

keyboards, drums in various states of disrepair. It was many of my clients’ first 

experiences playing these instruments; and they took to them fearlessly and 

imaginatively. The Beeping Red Car Band, as the participants named it, sounded 

                                                
1 “Flaming Dragons [of Middle Earth] play a form of super crude/sophisticated free rock ala The Godz or 
even a punk-primitive Arkestra but with Cruz’s stunning, oracular vocals giving them a mainline to the 
freak flag style of prime Captain Beefheart, Roky Erickson and Wasa Wasa-era Broughton. Cruz’s instant 
lyric inventions are as mind-boggling as your favourite medium while the group lurch around on staggering 
brokedown rhythms somewhere between early-Sabbath, Robbie Yeats of The Dead C and The Shaggs. 
Their material ranges from stripped-down raps to lumbering psychedelic rock, as well as free-form 
freakouts w/lyrics that obsess over murder, bloodshed, astral creeps and, uh, Joni Mitchell... indeed Cruz 
makes most ‘sound poets’ sound like children’s entertainers.” David Keenan, Volcanic Tongue, 
<http://www.fusetronsound.com/label.php?whomart=FLAMINGDRAGONSOFMIDDLEEARTH> (20 
April 2019). 
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something akin to a rock idiom, largely due to the instrumentation, but more exciting than 

many improvising situations I had witnessed up to that point.  

 We began recording our sessions and secured a weekly spot on WMCB 

community radio to play these tracks on our show Live Spirits. We invited guests on tour 

to perform live in-studio and started a local monthly concert series, with corresponding 

promotional newspaper articles written by clients to run in print the week of the show. 

The Beeping Red Car Band, Live Spirits radio show on WMCB 107.9 FM, and Viability 

Presents concert series led up to Free As I Want To Be, a music, art, and craft festival.  

 
Figure 1. Greenfield Recorder, July 27, 20172 

 

The festival reached out to include other regional Viability Inc. offices, additional 

community based day programs for people with disabilities in the Pioneer Valley, and a 

diverse array of artists from the community including Flaming Dragons of Middle Earth. 

                                                
2 Aviva Luttrell, “Arts Festival for the Differently Abled Today,”Greenfield Recorder, July 27, 2017, 
<https://www.recorder.com/Free-As-I-Want-To-Be-II-festival-coming-to-Energy-Park-Friday-11526631> 
(20 April 2019).  
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 Deciding to move across the county to Oakland, California to attend Mills 

College was in no small part due to the legacy of the late composer, electronic music 

pioneer, and humanitarian Pauline Oliveros. It was through her work that I became 

familiar with Mills, and as a prospective student was particularly drawn to AUMI 

(Adaptive Use Musical Instrument), a Deep Listening Institute™ motion tracking and 

sound app for iPad™ designed as one of Oliveros’ last projects. AUMI was developed to 

serve a specific community praxis, to enable three children with disabilities to improvise 

in her friend Leaf Miller’s world drumming class.  

 Throughout my years in the human services profession, I saw great need in the 

underfunded and disenfranchised populations I served, and recognized the potential for 

the arts to contribute to this worthy cause. Artistic practices that my clients were familiar 

with tended to be infantilizing—adults spending large portions of the day coloring or 

playing games that did not seem to offer much more than passing time. It is important to 

point out that it is difficult to fill positions in this field, as they are underpaid and often 

involve intense work environments. When I arrived on the west coast and secured a job at 

East Bay Innovations’ community based day program for people with profound 

disabilities, I wanted to continue working with music therapeutic social practices that felt 

artistically relevant. This resulted in founding the Adaptive Instrument Ensemble (AIE) 

an improvising group at Mills College, open to people of all abilities in the greater East 

Bay, and using Deep Listening Institute’s™ Adaptive Use Musical Instrument to help 

individuals in the ensemble with limited ranges of motion to improvise with a high 

degree of agency. 

 In this thesis I will discuss the history of AUMI and the contexts in which Pauline 

Oliveros and her team developed it. The community origins of the Center for 
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Contemporary Music at Mills College and its place in the San Francisco Bay Area, a 

historically progressive center for disability rights and technological advancement, are 

noteworthy. The Adaptive Instrument Ensemble, its inception, practices of generative 

pedagogy and person specific programming, and public performances are described in 

great detail. Oliveros’ concepts of global and focal modes of listening attention are 

explored within the frameworks of the AIE piece Movement Studies, premiered at the 

2019 Signal Flow Festival at Mills College.   

 Agency in gesture, musical communication, gestural musicality, and music and 

embodied cognition contextualize the socio-musical spaces AIE intends to create through 

collaborative music making. Defining disability as a social construction, and associated 

phenomenological notions of performance factor prominently in naming our practice. 

AIE’s mission to expand the improvising community through shared socio-musical space 

is one that must be facilitated carefully and with a high degree of listening and 

perceptibility. In addition to my own listening practices and experiences I draw 

extensively on Pauline Oliveros’ Deep Listening™3 and Sonic Meditations as a reference 

point.  

 

 

Part 1: AIE History 

I. Socio-institutional Models in the Bay Area 

The Adaptive Instrument Ensemble (AIE) was founded at the Mills College 

Center for Contemporary Music shortly after its 51st anniversary festival in fall 2017. 

                                                
3 “A way of listening in every possible way to everything possible, to hear no matter what you are doing,” 
<https://www.deeplistening.rpi.edu/about-deep-listening/> (14 March 2019). 
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The San Francisco Tape Music Center moved to Mills in 1966 and Pauline Oliveros, one 

of the three founding members of the Tape Center, (with Morton Subotnick and Ramon 

Sender) was the first director of the Mills Tape Music Center (later re-named the Center 

for Contemporary Music [CCM]), which continued to support its role as a community 

center by providing access to electronic instruments and studio time for individuals in 

and outside of the institution.  

 The utopian spirit underlying the counterculture in the Bay Area also inspired 

advocacy for human rights, including the Disability Rights movement. Ed Roberts “was a 

founder of UC Berkeley’s Physically Disabled Students Program, which became the 

model for Berkeley’s Center for Independent Living(CIL) and over 400 independent 

living centers across the country.”4 Concentrated in the Bay Area, the disability rights 

movement sought to dismantle the material and social conditions of disability.5 

 

II. AUMI: No Special Skills Necessary 

Pauline Oliveros was director of the Mills Tape Music Center  (for only one 

academic year, before accepting a position at the University of California at San Diego. 

At UCSD she developed text scores, which focused on enhancing listening skills and 

explored new forms of collaborative social structures. Her Sonic Meditations were 

intended for group work over a long period of time, for individuals for whom “no special 

skills are necessary.”6 Prolonged effects of these pieces were intended to produce 

“heightened states of awareness or expanded consciousness, changes in physiology and 
                                                
4 Ed Roberts, Campus: About, <https://www.edrobertscampus.org/about/> (14 March 2019). 
5Cizmic, Maria, “Of Bodies and Narratives: Musical Representations of Pain and Illness in HBO’s W;t,” 
ed. Neil Lerner and Joseph Strauss, Sounding Off: Theorizing Disability in Music (Hoboken: Taylor and 
Francis, 2012) 24. 
6 Pauline Oliveros, Sonic Meditations (Baltimore, MD: Smith Publications, 1971). 
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·psychology from known and unknown tensions to relaxations which gradually become 

permanent.”7 Oliveros the social practitioner handled community as raw material for 

composition, in a way that others might use pitch, rhythm, and timbre. 

 Among her last projects, AUMI (Adaptive Use Musical Instrument), was 

developed in 2007 by Oliveros, occupational therapist Leaf Miller, and then Rensselaer 

Polytechnic Institute (RPI) undergraduate Zane Van Duzen. Initially, AUMI was a 

Max/Jitter gestural interface intended to facilitate music making for three students with 

limited ranges of voluntary motion in Miller’s world drumming class.  

 In its current form, AUMI is a free, user friendly app, and works within an 

interface that is highly customizable to wide motion ranges and sound parameters.8  

This is an entry to improvisation that enables exploration of sounds ranging from 
pitches to noises rather than learning set pieces in written notation.9 

 
As a new student with little background in electronic music, AUMI’s user accessibility 

enabled my relatively immediate use of CCM iPads™ to begin facilitating open, 

improvisatory sessions. I invited East Bay Innovations, an agency following the 

independent living services (ILS) model set in motion by Ed Roberts in the 1960s10 “to 

arrange and provide personalized support that enables individuals with disabilities to live 

                                                
7 Ibid. 
8 Andrew Pask, The Adaptive Use Instruments Project, <https://cycling74.com/articles/the-adaptive-use-
instruments-project> (7 April 2019). 
9 Deep Listening Institute, History of AUMI, <http://aumiapp.com/history.php> (15 November 2017). 
10 “Independent Living Skills Programs (ILS) are based on the belief that adults who have developmental 
disabilities may be able to live independently in a home of their choosing if they receive independent living 
skills program services and supports.” Regional Center of the East Bay Purchase Of Service Policy #3412. 
Independent Living Skills Program, <https://www.rceb.org/sites/main/files/ilsprogram.3412.pdf> (30 April 
2019). 
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in their own homes, work in jobs of their choosing, and feel a sense of membership in 

their community.”11  

 

 

 

Part 2: AIE in Practice at Mills College  

I. Achieving Group Sound 

The AIE’s first meeting was an AUMI-facilitated improvisation session on 

Friday, December 8, 2017 in David Bernstein’s seminar on Pauline Oliveros. An early 

goal of AUMI, to “expand the improvising community” across abilities, informed my 

choice to work with a highly variable group: neurotypical-identifying Mills student 

instrumentalist-improvisers, a group of six mostly nonverbal individuals with limited 

ranges of motion and developmental disabilities (members of East Bay Innovations’ 

community-based day program) and their respective 1:1 care professionals. 

 Group participants improvised collectively on six AUMI equipped iPads or on 

acoustic instruments (percussion, trumpet, piano, accordion), within a loosely defined 

quiet-loud-quiet and loud-quiet-loud musical structure, indicated by my walking around 

the group circle and motioning in large gestures of different heights to suggest volume 

and density.  

 Mills AIE’s cooperative approach encouraged group members who do not 

communicate using embodied oral speech to take leadership roles. In an effort to 

                                                
11 Ed Roberts, Campus. About. <https://www.edrobertscampus.org/about/> (7 April 2019). 
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challenge societal norms that privilege oral speech over other forms of communication,12 

listening and gesture form our communal language. In AIE, musicality is recognized as 

an innate human capacity and a basic response to and engagement with the human 

world.13 

 

 
Figure 2. Preparing the Workshop Space, Mills College, April 19, 2019 

 

As we improvise together and listen intensely to one another, our styles encounter 
in the moment, and intermingle to make a collective music. I call the result deep 
listening.14 

 

                                                
12  Meryl Alper, Giving Voice: Mobile Communication, Disability, and Inequality (Cambridge, 
Massachusetts and London, England: MIT Press, 2017). 
13 Mercedes Pavlicevic and Gary Ansdell, “Between Communicative Musicality and Collaborative 
Musicing: A Perspective From Community Music Therapy,” Communicative Musicality: Exploring the 
Basis of Human Companionship, ed., Colwyn Trevarthen and Stephen Malloch (Oxford University Press, 
2010), 362. 
14 Pauline Oliveros, Deep Listening: A Workshop Manual (Kingston: Deep Listening Publications, 1998), 
2. 
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AIE suggests potentials for fluid environments, where one may approach 

engagement with sounding on one’s own terms, in a non-clinical collectively produced 

space. It is important to distinguish that AIE comes from a place of disability studies in 

music rather than music therapy. “Empowerment” and “enablement” are terms that 

cannot be used without asking who is empowering whom, who is enabling whom?15 

Music therapy, sometimes referenced in disability studies and music as the “unwelcome 

guest,” is criticized for aiming to intervene, normalize, and cure, with origins in 

medicalization16/institutionalization practices. Music therapy is however a rapidly 

developing field that includes holistic methodologies removed from its founding patient-

therapist binaries, and many certified music therapists utilize AUMI in their sessions. 

 Using person-specificity and gesture as a starting point, sensitivity parameters in 

AUMI are customized as specifically as possible. In the interface, a dot or cursor can be 

“stuck” to a focal point in the camera’s object zone (i.e., forehead, hand). This cursor is 

moved through sound boxes in the object zone (play mode), in various customizable 

sound box arrangements. If the cursor sits on the edge of the screen for two seconds, it 

automatically recenters itself.  

 

 

 

 

 

                                                
15 Stefan Sunandan Honisch, “Music... to Cure or Disable: Therapy for Whom?" Voices: A World Forum 
for Music Therapy (7 April 2019). 
16 “To view or treat as a medical concern, problem, or disorder those who seek to dispose of social 
problems by medicalizing them” Merriam-Webster Dictionary, s.v.“medicalize,” <https://www.merriam-
webster.com/dictionary/medicalize> (30 April 2019). 
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Figure 3. AUMI for iOS™ sound banks 

 

 For its first year, AIE utilized only built in software instruments in AUMI. These 

settings provide a wide range of recognizable sonic parameters that can be mapped to any 

key, scale, and number of notes from 1-25. AUMI used in this way encouraged 

participants to play together sonorously, with and without other acoustic instruments 

present.  

 Easily programmable in-app settings ascribed a specific and clearly defined role 

to care attendants, who switched these parameters based on participant response or in 

accordance to the prompt of an improvised game piece. The process gave context to 

participant-preferred sound worlds and led to a few thematic prompts, providing 

something of a repertory structure in the recurring session.  
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II.  Meeting Inclusively 

Shared time, space, and sound, and meeting inclusively in and through music are 

among AIE’s foundational principles. The potential of music to metaphorically transform 

condition and orientation into flow and movement integrates members of the group in a 

manner that does not privilege formal musical training. Collaborative “musicking” builds 

community through sounding together. 17 These interactions transform experience on 

multiple levels, and are addressed pedagogically:  

 In implementing a praxis that makes possible and requires broad participation, 

AIE works in teams of three: AUMI user, care attendant (employed by East Bay 

Innovations’ community-based day program), and a changing roster of guest 

instrumentalists. An assortment of egg shakers, noise makers, Boomwhackers™, plastic 

recorders, tambourines, and assorted percussion instruments are provided in-session. In 

order to facilitate an inclusive and valuable musical experience for participants with 

multiple/varied abilities, it is essential that all who are present participate. Small 

percussion instrument roles are usually chosen by EBI staff, who initiate immediate 

sound interaction with their respective clients and with the larger group.  

 In Deep Listening: A Workshop Manual, Pauline Oliveros writes:  

As you hold the space being who you are makes it safe for others to be who they 
are. This creates an invisible structure that can support the basis for creative 
thought and action.18 

 
“Holding space” requires the establishment of an unconstrained, accessible environment. 

The facilitator works as an interpreter for collective musical meaning as actualized by 

                                                
17 “To Music is to take part, in any capacity, in a musical performance, whether by performing, by 
listening, by rehearsing, or practicing, by providing material for performance (what is called composing), 
or by dancing.” Christopher Small, Musicking: the Meanings Of Performing and Listening (Middletown, 
CT: Wesleyan University Press, 2010), 9. 
18 Oliveros, Deep Listening: A Workshop Manual, 7. 
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community, both in the moment of improvisation and through methods of action research 

and generative pedagogy.19 Particular attention is put on responses to sound produced 1:1 

with AUMI, which have been formed into person specific software instruments. 

 AUMI’s high level of adaptability accommodates various body types and ranges 

of movement, and thus may realize a broad range of musical and expressive goals. The 

foundations of socio-musical space, acquired in communication and collaboration with 

other people include a wide range of activity, which may include eating, sleeping, and 

listening.20 In his musicological study of people, performances, improvisation, culture, 

and contexts, Christopher Small’s examines how “musicking” involves multiple 

relationships established and elaborated through sound. A partner to communicative 

musicality,21 it is the outward and audible sign of musical community,22 and includes all 

associated activities. In this case this incorporates scheduling workshop meetings, renting 

iPads™, and arranging transportation. AIE’s emphasis on communal play includes these 

activities under an umbrella of collaborative “musicking.”  

Perception-action research, the measuring of qualitative session data most directly 

informs AIE pedagogy. Action theory incorporates both the subjective variables 

involving intentionality, value signification, and the objective formal properties of music 

                                                
19 “Action research may also be called a cycle of action or cycle of inquiry, since it typically follows a 
predefined process that is repeated over time. A simple illustrative example: identify a problem to be 
studied, collect data on the problem, organize, analyze, and interpret the data, develop a plan to address the 
problem, implement the plan, evaluate the results of the actions taken, identify a new problem, repeat the 
process.” The Glossary of Education Reform, s.v. “action research,” <https://www.edglossary.org/action-
research/> (30 April 2019). 
20 Pavlicevic and Ansdell, Communicative Musicality, 357. 
21 “‘Communicative Musicality’…attributes of human communication which are particularly exploited in 
music, that allow co-ordinated companionship to arise,”   Stephen N. Malloch, “Mothers and Infants and 
Communicative Musicality,” Musicae Scientiae 3 (1) (September 1999): 29–57. 
22 Ibid., 364. 
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in a dynamic, yet constructive dialectic.23 Qualitative data, logged from listening to 

recorded AIE workshop sessions, examines individual and collective experience. Praxis 

is formed according to deterministic values concerning facilitation modes, participant 

energy and interest levels, and interface functionality. 

 Participatory consciousness has a capacity “not just to model but maybe to enact 

some ideal communities.”24 In this example, the ideal community is a concrete time and 

space where people can meet and make sound inclusively. A performed neurodiversity 

(whether or not an audience is present) inherent in AIE activity encourages a celebration 

of difference, and seeks to inspire a music that would simply never occur to an able-

bodied performer. Musical performance across abilities enables us to listen from alternate 

positions and get into the temporality of another.  

 

 

Part 3: AIE in Performance at Signal Flow Festival 2019 

I. AIE in Performance 

The social model of disability distinguishes between impairment and disability, 

and explains embodied impairment is the result of disability’s social construction. In 

performance, these social dynamics become amplified, placing the experiences of a body 

as part of larger collective and cultural forces, thus establishing disability as identity. On 

stage, the wheelchair is a marker of impairment and also a natural extension of body and 

                                                
23 Thomas A. Regelski, "Action Research and Critical Theory: Empowering Music Teachers to 
Professionalize Praxis," Bulletin of the Council for Research in Music Education 123 (1994): 63–89, 
<http://www.jstor.org/stable/40318693> (7 April 2019). 
24 Quotation from Charles Keil,  Pavlicevic and Ansdell, Communicative Musicality, 373. 
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space.25 This gesture, of historically marginalized individuals asserting personhood is 

inherently politicized. The presence of spectators in the form of a non-participatory 

neurotypical audience has the potential to suppress the ensemble’s energy towards 

engagement, and is historically loaded in tropes of “enfreakment.”26 On stage, the 

performer with disability must navigate hypervisibility and instant categorization.27  

Without forgetting the pains that often surround impairments, the “expression of 
disability” widens the spectrum of sensation for both artist and audience.28 

 

A performance for non-participating spectators was realized in the debut performance of 

Movement Studies at Mills College’s 2019 Signal Flow Festival.  

Movement Studies is a networked interactive piece for improvisers in teams of 
three. Using AUMI, a Deep Listening Institute™ motion tracking interface for 
iPad, gestural information triggers localized (person–specific) and global events 
(collective sound generated through all speakers). 
 
Motion mediates the sonic architecture, which includes samples of animal, 
environmental, and infrastructural movement throughout the piece. Electronic 
instruments and gestural control interfaces have been designed/chosen in 
consideration with individual members’ embodied movement.29 
 

 In selecting guest musicians for this performance (my thesis concert) I chose 

individuals who had personally worked with Pauline Oliveros: Jennifer Wilsey, Phillip 

Greenlief, gabby fluke-mogul, Jennifer Wilsey. While working with Jennifer at Mills in 
                                                
25 Sandahl and Auslander, Bodies in Commotion, 144. 
26 “Freakery is not merely an objectification of the nonstandard body. It is a phenomenon that involves 
particular modes of public performance and display and exists within the nexus of consumer culture,” in 
Nadja Durbach “Anna Kérchy and Andrea Zittlau, eds., Exploring the Cultural History of Continental 
European Freak Shows and “Enfreakment,” Newcastle Upon Tyne: Cambridge Scholars Publishing, 2012” 
Disability Studies Quarterly <http://dsq-sds.org/article/view/4012/3535> (1 April 2019). 
27 Petra Kuppers, “Deconstructing Images: Performing Disability,” Contemporary Theatre Review 11(3+4) 
(2001): 25. 
28 Alex Lubet, Music, Disability, and Society (Philadelphia: Temple University Press, 2011), 35.  
29 Signal Flow Program, 2019. 
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the Spring of 2018, I developed AIE’s perception-action-research pedagogy, in discourse 

with the Deep Listening™ community. At our performance, I provided a color-coded 

layout of individuals’ Max/MSP patches, serving as a list of potential sonic occurrences 

over the course of the piece. I gave no conductor cues, aside from a downbeat motion for 

the piece to begin. 

 
 

Figure 4. Score / Event List for Movement Studies, March 2019 

 

The level of respect given to a population that often goes unseen and unheard is 
very compassionate, humbling, creative, and engaging. Matthew has brought 
these new found musicians forward to perform with other professional musicians. 
My son and his peers who have participated in his AIE program are now 
considered composers and musicians!  

—Aileen Romero, Enoch’s mom 
 
 
It felt so free and open, it could have gone on for hours. 

 

—Phillip Greenlief, guest musician 
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As you can imagine, you not only provided a memorable experience for Jackie 
and her friends—you provided a nice memories for her family as well. I was 
really touched. Inspired actually. Thank you. I think it was spot on that it hailed 
yesterday just before the performance. 

 
—Patricia Donovan, Jackie’s mom 

 

 As a facilitator dealing with invisible structures of mutual engagement, I derive 

feedback from all participants’ responses to sound stimuli and implement new ideas for 

subsequent meetings. AIE is always a work in progress. In early meetings of the 

ensemble, AUMI-equipped iPads were used with their built in features and internal 

speakers. As we continued our scope expanded in an effort to ascribe the highest degree 

of agency possible to each individual. This was accomplished through software 

programming in Max/MSP and by including external instruments, microphones, 

homebuilt custom circuits, and LeapMotion™ controllers, with the objective of making 

several forms of participation available to all participants.  

The AIE session that I attended was full of interesting musical textures as well as 
a sense of inclusivity and equality amongst the group members. I loved the 
adapted instruments and how they allow for accessible methods of making 
sounds. There was a sense of community in the group created by having a shared 
space and shared goal of music making. Having studied music therapy, I can see 
how providing this opportunity to improvise freely with adapted instruments can 
bring social, physical, cognitive, and emotional benefits to all group members.  

 
—Sarah Morgan, Music Therapist  

 

II.  Agency in Gesture 

The facilitator’s role in AIE is also that of the interpreter, whose skills, like those 

of any other artistic or social practitioner, are refined over time within the same focus 

group. When working with individuals in the group who do not use embodied oral 

speech, how does the facilitator decide when “the body [is] in a state of music?” Roland 
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Barthes notes “the gesture is the indeterminate and inexhaustible total of reasons, 

pulsions, indolences which surround the action with an atmosphere.”30 Barthes is 

intentional in the delineation between gesture and communication. In interpreting motor-

musical actions that activate AUMI, musical intention is not always synonymous with 

gesture. These movements may be understood as an intention to make sound, a response 

to sound, or could be more related to other internal or external processes. There are 

innumerable complexities involved in interpreting the motives behind movement, and it 

is important to recognize that musical perception and engagement exist on a spectrum, 

much like the correlation between movement, gesture, and communication. Ansdell notes 

“gestural affordances of musical sound” or a perception-action cycle as recognized in 

cognitive sciences, continually shift between perception/action or listening/making.31 

 When using motion/movement and its potentially communicative aspects as a 

starting point, what is the meaning of these movements? Musical perception-action is 

embodied, because it is closely linked with the body, and multimodal.32 The fluidity of 

these processes form the corpus of our musical material. Mirror neurons, a concept 

central to embodied cognition studies, are specialized cells in the brain that fire both 

when an action is observed and when the same or closely analogous action is executed. 

The behavior of this category of neurons is more complex than is often acknowledged 

outside of neuroscience, including the classification of different types of mirror neurons 

                                                
30 Michael David Szekely, “Gesture, Pulsion, Grain: Barthes' Musical Semiology,” Contemporary 
Aesthetics 4 (2006): 2. 
31 Rolf Godøy and Marc Leman, Musical Gestures: Sound, Movement, and Meaning (London: Routledge, 
2010), 104. 
32 Ibid., 107. 
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according to function.33 These complexities become greater when placed at the 

intersection of music and disability studies. In terms of registral comprehension, the 

sound of the AUMI iPad™ could be an intentional action, perception, or related to other 

internal/external processes. At times individuals appear clearly in 

communicative/receptive/active modes, but making an effort to parse these activities may 

be trivial. 

 In our regular two-hour group session, varying levels of musical engagement are 

constantly in flux. Seizures and other medical issues have arisen during sessions, and are 

an expected aspect of AIE’s  social domain, as we engage in “musicking” in ways that 

are actual expressions of lives with disabilities. 

 Facilitating improvised music making for groups who do not use embodied oral 

speech exposes issues pertaining to voice. People with disabilities are frequently spoken 

for without having a chance to express themselves; and the voices of those considered 

“nonverbal” are particularly discounted.34 Speech is often idealized as necessary for 

“authentic” human connection.35 It is of utmost importance to attend to the utterances 

made visible-gestural/nonverbal vocabularies of participants with disabilities. In AIE, 

care attendants and the facilitator discuss how effectively a musical system is working for 

a participant, or how one’s comfort level can be improved physically or in regards to the 

interface.  

 

                                                
33 Arnie Cox, Music and Embodied Cognition: Listening, Moving, Feeling, and Thinking (Bloomington: 
Indiana University Press), 2017. 
34 Meryl Alper, Giving Voice: Mobile Communication, Disability, and Inequality (Cambridge: MIT Press, 
2017), 28. 
35 Jacques Derrida, Voice and Phenomenon: Introduction to the Problem of the Sign in Husserl’s 
Phenomenology, trans., Leonard Lawlor (Evanston, IL: Northwestern University Press, 2011), 2. 
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III. Focal and Global Sound Sources 

 Experimenting with AUMI as a MIDI controller produced significant outcomes. 

In this setting, scales and keys are mapped in their usual way, but are instead sent 

externally as two values: MIDI note and velocity, both ranging 0–128. To retain ease of 

use and eliminate wires between iPad™ and speaker, all of our iPads™ were connected 

on a MIDI wifi network. This system allows for a completely wireless interface 

consisting only of an iPad™ and microphone stand mount. Speakers are wired to one 

computer/audio interface (running Max/MSP), out of the way yet localized to each 

performer. 

 
Figure 5. MIDI Network Setup, Apple OSX 

 

MIDI note and velocity values are routed to one computer running Max/MSP and 

Wekinator, a machine learning intermediary developed by Rebecca Fiebrink in 2009 to 

allow users to “build new interactive systems by demonstrating human actions and 

computer responses, instead of writing programming code.”36 Audio is routed through a 

multichannel interface to 5 speakers, each assigned to an AUMI-equipped iPad™ 

localizing each sound source to its origin. This placement and programming allows 

varying degrees of direct gesture-sound relationships (sound evidenced of the motor 

                                                
36  Rebecca Fiebrink, “Wekinator,” <http://www.wekinator.org/> (1 April 2019). 
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action that produced it)37 and others that are more chaotic/indirect. Spatialization in the 

speaker array has a similar multilevel approach, mirroring Pauline Oliveros’ concept of 

global and focal listening attention.38 Each iPad™ influences sounds that only happen in 

its corresponding speaker, and collectively produced sounds cycle through all of the 

speakers. In Movement Studies, group produced sound is based on thematic material 

pertaining to movement. Samples of windswept bushes, BART (Bay Area Rapid Transit), 

dogs barking, and other familiar daily sounds in the participants lives are collectively 

triggered and sent in a circular pattern through the speakers at varying speeds. A white 

noise filter sweep initially used to test the frequency response of each speaker in varying 

states of disrepair soon became part of the global ensemble vocabulary and the starting 

sound in Movement Studies. 

 The impulse towards these kinds technological relationships comes from Pauline 

Oliveros’ concept of focal and global modes of listening attention:  

In Deep Listening we talk about two forms: focal attention and global 
attention…Focused attention needs to be renewed moment by moment, in order to 
exclusively follow a stream of some sort. A stream of speech for example; you 
have to keep renewing your attention to what is being said. All of us have the 
experience of being distracted for a minute and missing part of what someone has 
said. So, to keep your attention focused takes quite a bit of energy. Global 
attention is expanding to take in and listen to everything that is around you; inside 
of you. When we do this, and we can expand almost infinitely to include, and this 
is what I call inclusive listening, everything that is possible to listen to. Most of 
the time we are discarding what’s going on as not important, but in order to do 
what I call Deep Listening we have to include everything.39 

 

 

                                                
37 Cox, Music and Embodied Cognition, 37. 
38 Sound American, “Sa7: The Deep Listening Issue,” interview with Pauline Oliveros, 
<http://soundamerican.org/sa_archive/sa7/sa7-pauline-oliveros-on-deep-listening.html> (1 April 2019), 
Introduction. 
39 Ibid., Introduction. 
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IV.  Meet The Band  

 Every two weeks the East Bay Innovations Day Program visits Mills College for 

Adaptive Instrument Ensemble music group, and through these meetings we have 

addressed similar issues to any regularly meeting musical group. The following is a 

description of each individual in the ensemble Ben, Arion, Jackie, Enoch, and Annie, and 

their respective instrumental setup.  

Ben, who is the primary guitarist of the group, plays a lap steel guitar that sits on 

a piano bench facing him. He strums for the duration of most of our sessions. AUMI is 

aimed at his hands, the most active part of his body. Values generated in AUMI from his 

strumming motions influence the levels of delay on his instrument, and control the 

granular processing of a sample of a bird’s wing recorded at close range. These values are 

also sent to Wekinator, which predicts future instances based on information behaviors. 

Ben’s output from Wekintor (a conglomerate of individual values interpreted via machine 

learning algorithm) controls the playback speed of a looping guitar sampler.  

 
Figure 6. Ben and Arion’s respective Max/MSP patch 



 

26 

 Arion’s setup utilizes Wekinator in a similar way but for her voice. She uses a 

vocoder plugin to process the microphone. The parameters of this Ableton Live object 

unfortunately cannot be controlled by MIDI note, so it is usually set to sound like a 

higher pitched robot voice. Arion uses a LeapMotion™ controller taped to a music stand 

to modulate FM synthesis, used in a similar manner to a Theremin. The patch reads palm 

data only in a simple pitch relationship—i.e.,the higher the palm goes, the higher the 

pitch. Every 400 movement instances (LeapMotion™ registers many small movements) 

an FM synthesis sound with random combinatorial texture and frequency parameters is 

sent through the circle.  

 
Figure 7. Jackie and Enoch’s respective Max/MSP patch 

 

 Jackie is a member in the group who is often resting or sleeping. When she is 

engaging with the interface, her movements occur on a very small scale. It is important to 

change the parameters in AUMI to the highest zoom and sensitivity levels, so that the 

iPad™ is in exactly the right place to pick up her movements. Jackie plays resonators~ a 

CNMAT external object, with frequency and velocity levels influenced by collective 



 

27 

group values in Wekinator. If someone in the group makes a fast sudden movement, 

Jackie’s patch usually responds with a loud sound. It she moves slightly, active electronic 

pulses traversing a large frequency range occur.  

 Enoch, with whom I have spent the most time one-on-one, generously loaned his 

collection of percussion instruments for use in the group. To express gratitude, and to be 

reflective of Enoch’s interest in percussion, I recorded each of these instruments and 

created a sample bank triggered through his movements. The copper straw circuit was 

also developed with Enoch in mind, though it has also become a favorite of Annie’s. 

Straws are Enoch’s favorite objects to manipulate, and he does so with a high dexterity. 

This pair of copper straws modulates a simple dual oscillator circuit, creating an 

arpeggiating rhythmic pulse when joined.  

 
Figure 8. Enoch’s Copper Straws 

 

 Annie has a direct action-sonification relationship with her instrument, Additive 

Heaven, an Ableton Live plugin software synthesizer that creates shimmering long tones 

with modulating frequency levels influenced directly from her AUMI values. 
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Figure 9. Annie’s Max/MSP/Live patch 

 

 The combined use of AUMI gesture derived MIDI information with Max/MSP 

allows consideration of each patch as its own instrument in a large improvising ensemble. 

In working closely with the individuals of AIE, my intention was to develop a sound 

world that best reflected individual interests in the context of our shared socio-musical 

space. This perception-action-research was based on interest and level of engagement, 

but sometimes involved call and response games, and plenty of silliness. 

 

 

Part 4: Other Pieces, Other Sites 
 
I. System Comparisons: Practical Considerations 

Before arriving at the Max/MSP system for Movement Studies, Ableton Live was 

used in several rehearsals. Drag and drop features appealed to the fast paced nature of our 

sessions, but was ultimately forgone for this performance because of difficulties merging 

MIDI with audio signals. The high degree to which values can be scaled in Max/MSP 
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was a good fit for these practical uses. MIDI note and velocity values (0–128) do not 

offer a high degree of flexibility on their own, and it was important to process these 

number sets in a number of ways.  

 

II.  Construction in AUMI 

On May 4, 2018 AIE held its first public workshop at Littlefield Concert Hall, 

Mills College, inviting families and friends of participants to observe the ensemble in 

action. The event began with a “re-performance” of Construction in AUMI– an 

adaptation of an excerpt from one of our improvising sessions transcribed and recorded 

by a percussion quintet. The recording was played back over a loudspeaker on the stage, 

and AUMI set to percussion settings were played by participants. 

 
Figure 10. Construction in AUMI for percussion ensemble 

 

 An interactive jitter animation patch made by Mills graduate student Nicholas 

Grieneisen also featured on the program. Five 3D objects on a projector screen 
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corresponding to each iPad™ were animated based on audio analysis, creating a “live 

drawing” of a graphic score projected behind the participants. 

 

 
Figure 11. Nick Grieneisen’s jitter patch 

 

III. Thunder 

 Thunder, an environmental themed piece developed in a workshop session during 

a thunderstorm, was presented with accompanying fixed media video and sound of a 

thunderstorm. In the darkened concert hall, we accompanied these sounds with low 

pitched bass and percussion settings on AUMI. LS Vocalizations is a transcription of an 

EBI day program client’s melodic/rhythmic vocalization patterns. He is not a member of 

AIE, but was in attendance at the performance, enjoying the music with his mother. The 

piece utilizes standard western notation to transcribe its source material, which was 

performed by students from the music department, with improvisatory AUMI woodblock 

accompaniment. In open improvisation pieces that constituted about 1/3 of the program, 

one AUMI-equipped iPad™ sat center stage projecting a mirrored image, to serve the 

purpose of featuring “soloists” at intermittent points in the program.  
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 For Movement Studies and in our continuing work I ultimately decided against the 

use of these projected images, in an effort to not simplify or narrativize the complexities 

with comparatively one dimensional visual cause-effect relationships.  

 

IV.  Ed Roberts Campus Performance 

On February 5, 2019 AIE performed at Ed Roberts’ Campus in Berkeley, a  

center dedicated to disability rights and universal access, built by disability organizations 

that share a common history in the independent living movement. We intended to debut 

new systems in Max/MSP that would become Movement Studies but faced a major hurdle 

in a non-functioning audio interface. After an hour of troubleshooting, there was no 

choice but to abandon the system and use built-in sounds in AUMI, through built-in 

iPad™ speakers. Setting up at the base of a multi-level wheelchair ramp in the foyer of 

the ERC main entrance felt a bit like the Solomon Guggenheim museum in New York, 

and our sounds were able to carry in the reverberant space. We performed on a Tuesday 

afternoon during lunchtime, and quickly attracted a crowd of onlookers and participants, 

some of whom happened to be carrying their own instruments! Auxiliary percussion, 

especially Boomwhackers™, featured prominently in the expanded group improvisation, 

and provided a colorful buoyancy to the act of repeatedly struck percussion objects. Our 

open workshop/performance was short but by all means a success, in spite of not being 

able to utilize any of our more advanced systems. 
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Part 5: Expanding the Improvising Community 

I. Performing Disability  

Presenting disability in performance as “a way of being in the world,” challenges 

exclusionary practices and asserts the right of the disabled body to exist.40 The 

intersection of music and disability, a relatively new field of study in an age of new 

intersectional scholarship, demonstrates that both disability and embodied impairment are 

socially constructed. In predominantly neurotypical improvisational musical contexts 

privileging individual expression, these issues have the potential to inspire catalyzing 

social discourse. Music and disability scholar Alex Lubet infers performed disability 

“enables music that would be impossible for a more typically abled artist.”41 A great 

number of musicological disability studies texts at this point prioritize the body over 

cognition, unwillingly contributing to a “blurry and insufficiently recorded history of how 

those with cognitive disabilities have been marginalized within cognitively abled 

societies.”42 AIE attempts to address multitudinous accommodations towards 

physical/neurodiversity and range of musical abilities. The term “differently abled” is 

used in this application to broad inclusivity towards all approaches of music making, 

however new or experienced one may be. Sustaining group energy and engagement 

within a high degree of individualized expression are the chief objectives of the group.  

In performing disability, whether in a workshop or performance space, AIE 

participants “deterritorialize” the expected, habitual movements—the territories within a 

                                                
40 Carrie Sandahl and Philip Auslander, Bodies in Commotion (Ann Arbor: University of Michigan Press, 
2005), 139. 
41 Lubet, Music, Disability, and Society, 41. 
42 Benjamin Fraser, "On the (In)Visibility of Cognitive Disability," Cognitive Disability Aesthetics: Visual 
Culture, Disability Representations, and the (In)Visibility of Cognitive Difference (Toronto: University Of 
Toronto Press, 2018): 29–48.  
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given space—that define a given multiplicity.43 Musical spaces in which disability is 

performed, whether in contextualized as performance or workshop claim a 

communicative medium through which individual and group identities are negotiated.44 

Further implications for this work are ideally a turning away from the voyeurisms 

disabled-abled or abnormal-normal binaries and toward the potential–and musical–

sociality of multiple and varied abilities45  

 

II. AIE, MIE, MEV 

The social functions of the Adaptive Instrument Ensemble are similarly 

characteristic of more well-known free improvisation musical structures: to actively 

engage/reveal dynamic modes of being, reform exclusionary practices, and provide 

opportunities for individual and collective human flourishing. For example, in his essay 

“On Spontaneous Music” Musica Elettronica Viva (MEV) cofounder Alvin Curran states 

“No matter what transpires, a sense of transcendent unity is likely to be the unspoken 

goal of every improvisational event.”46  

AIE has no set repertoire but does work with thematic materials (as in the case of 

Movement Studies). As a musical form, improvisation has the capacity to accomodate all 

abilities, antithetical to the canonization of “inerrant texts”47 such as in classical music. In 

                                                
43 “Deleuze and Guattari use the term ‘deterritorialize.’” Hanjo Berressem, “The Sounds Of Disability: A 
Cultural Studies Perspective,” in Culture–Theory–Disability, ed., Anne Waldschmidt, Hanjo Berressem, 
Moritz Ingwersen. (Valladolid: Transcript Verlag, 2017), 31. 
44 M.C. Nash, “Beyond Therapy: ‘Performance’ Work With People Who Have Profound & Multiple 
Disabilities,” in Bodies in Commotion: Disability & Performance, ed., Carrie Sandahl and Philip, 
Auslander (Ann Arbor: University of Michigan Press, 2005), 191. 
45 Marianne Kielian-Gilbert, “Beyond Abnormality—Dis/ability and Music’s Metaphoric Subjectives,” in 
Communicative Musicality, ed., Mercedes Pavlicevic and Gary Ansdell, 216–17. 
46 Alvin Curran, “On Spontaneous Music,” Contemporary Music Review 25 (5 / 6) (2006): 5. 
47 Lubet, Music, Disability, and Society, 40. 
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this music, as described by English guitarist Derek Bailey, “diversity is its most 

consistent characteristic. It has no stylistic or idiomatic commitment. It has no prescribed 

idiomatic sound. The characteristics of freely improvised music are established only by 

the sonic musical identity of the person or persons playing it.”48 Historically, free 

improvisation has created a non-hierarchical space centered on individual embodied 

stylistic idiosyncrasies.  

 Mills Improvisation Ensemble inspires our acronym and format, and is a weekly 

workshop focused on the development of improvisatory techniques within a large 

ensemble format, an institution within the music program for the last 20 years, started by 

Fred Frith and currently directed under Zeena Parkins.  

 

 

Part 6: Conclusion: On Continuation  

AUMI is among the final legacies of Pauline Oliveros’ lifetime dedication to addressing 

issues idiosyncratic to her compositions: non-hierarchical inclusivity, expansion of the 

improvising community (across abilities, demographics, and geographies), and sonic 

embodiment as therapeutic practice.  

The Max patch was an immediate success and allowed the three children [in Leaf 
Miller’s World Drumming Class] to improvise melodies. They made music for 
the very first time in their lives. Needless to say, to experience that moment with 
each child was very moving. Everyone present was changed by those moments.49  

 
AIE’s person–centered participation and collectively produced space takes an approach 

that is non-clinical, eschewing medicalized constructs and folk music idioms found in 

                                                
48 Derek Bailey, Improvisation: Its Nature and Practice in Music (New York: Da Capo Press, 1993), 83. 
49 Andrew Pask, The Adaptive Use Instruments Project.   
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some traditional music therapy. Musical formal structures used by the ensemble take 

participants’ movement, gesture and musical communication as a starting point to 

facilitate embodied musical collectivity.  

 I will use documentation from Signal Flow 2019, this thesis, and other writings I 

have published on AUMI to support my work with the same group and expand it to 

include others. Due to our dependency on resources at Mills, group meetings will be 

suspended until further notice, when the necessary gear can be acquired. I foresee that the 

Center for Deep Listening™ will offer guidance in this process as will the publication of 

AUMI: The Adaptive Use Book, edited by Sherrie Tucker, to be published in 2020, for 

which I am a contributing writer. My plans include applying for several arts grants for 

people with disabilities available in the state of California, and also plan to contact Apple 

and other Bay Area companies of extreme wealth. The ensemble might use the rehearsal 

space at the Ed Roberts Campus in Berkeley. A network of support is already in place 

from East Bay Innovations, the Bay Area improvising community, and the Mills 

community. 

 I have found great inspiration in three organizations in the Bay Area: Creative 

Growth in Oakland, NIAD Art Center in Richmond, and Creativity Explored in San 

Francisco, which operate within frameworks of redefining contemporary art through 

inclusivity. With experienced staff and connections in the contemporary art world, these 

centers facilitate meaningful “real world” art making with participants with disabilities 

who sometimes go on to work with major galleries and museums. Inclusivity and 

relevance to what is happening in the larger field are what draw me to these places—

legitimate art making with proper materials and channels to present it. The construct in 

which the work is made is therapeutic, but the work itself transcends it. 
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What if experimental communities committed to explorations of difference in 
realms such as harmonics, time, timbre, and form, were equally avid about the 
differential variables in musicians’ and audience members’ modes of sensory and 
perceptual relationships to sound waves, as well as differences in mobility, range 
of motion, ratios of voluntary/involuntary mobility, multiple modes of cognitive 
processing and language?50 
 

 MEV co-founder Alvin Curran notes that “The history of ‘Western’ twentieth-

century music can be viewed as a series of attempts to liberate music from various forms 

of [formalist] tyranny, real or imagined.”51 The musicians in improvised music agree on a 

practice based on heightened listening awareness and the utilization of any audible or 

imaginable sound or sound source as valid raw musical material. AIE approaches this 

same intimacy and immediacy through an inversion of traditional movement–music 

relationships, using the raw materials of motion as a starting point to create sound.  

  

                                                
50 Sherrie Tucker, Jaclyn Heyen, Christine Sun Kim, Leaf Miller, Pauline Oliveros, Neil Rolnick, Clara 
Tomaz, and David Whalen, “Stretched Boundaries: Improvising Across Abilities,” in Negotiated Moments: 
Improvisation, Sound, and Subjectivity, ed., Ellen Waterman and Gillian Siddall (Durham: Duke University 
Press, 2016),183. 
51 Curran, “On Spontaneous Music,” 2. 
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Appendix A: Fliers and Photographs 
 

  

Figure 12. AIE at Ed Roberts Campus, February 5, 2019 

 

 
Figure 13. David Behrman with the author, selfie in AUMI, February 16, 2019 

 



 

38 

 
Figure 14. AIE spring concert at Mills College, May 4, 2018  
 

 
Figure 15. Arion demonstrating the AUMI interface at AIE spring concert, May 4, 2018 
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Figure 16. The Dempster family joins an AIE workshop, April 13, 2018 
 

 
Figure 17. AIE public workshop at Ed Roberts Campus, February 5, 2019 
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