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ACE for Art 
Adapted Computer Environment for Online Art Workshop 
 

Students Brian Kerr, graduate student, Information 
 Sadie Wilcox, graduate student, Art & Design 
 Melissa Wright, graduate student, Kinesiology 

Advisor Susan Brown, Associate Professor, Kinesiology 

Collaborator Kristine Mulhorn, Associate Professor, Health Sciences & Administration, UM Flint  

Overview 
We envision a GROCS project that will enable individuals with tetraplegia (upper limb paralysis 
due to a spinal cord injury) to engage in online art collaboration. In order to participate in a 
visual art workshop, individuals with tetraplegia will utilize adapted technology devices 
appropriate to their level of physical function. Typical adapted technologies for persons with 
upper limb impairment include voice recognition, adapted typing aids or mouse controls, 
specialized wrist or arm supports, sip and puff, or head control systems. Online art 
collaborations have not been made accessible to individuals using these adapted technologies. 
The focus of our project is to design a fully accessible collage workshop. Collage is a visual 
format that allows for a wide variety of creative expression using the integration of mixed 
media including photographs, drawings, paintings, assemblage, found images, or text. The 
collage workshop will enable groups or individuals to showcase their finished projects online, in 
a gallery exhibition, or in a public mural. The online collage workshop will provide a channel for 
conversation and cooperation that is equally inclusive of all participants, regardless of the 
physical challenges presented by upper limb paralysis.  

The Team 
Our team has selective skills to facilitate an online art workshop for individuals with tetraplegia 
based on our previous experiences and areas of academic study. Clinical expertise and research 
knowledge in spinal cord injury is represented by Melissa’s practice as a Neurorehabilitation 
physical therapist and her studies of upper limb sensorimotor function. Community informatics 
and user-centered design are represented by Brian, who works in interface design for assistive 
technology and peer engagement. As a student in the Master’s of Fine Art program, Sadie’s 
work in two-dimensional media addresses her personal experience of living with chronic injury.  

We are currently doing preliminary research for this project as part of the University of Michigan 
Initiative on Disability Studies graduate seminar, Rackham 580. This includes a survey of 
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potential users recruited from the University of Michigan Model Spinal Cord Injury Registry and 
interviewing professionals in medicine and rehabilitation. These steps will allow us to identify 
3—5 individuals with tetraplegia who would be willing to participate in online art collaboration. 
We are also submitting our proposal to the IRB-Medical review board. 

The Process 

We plan to use existing rich media tools as a technical platform for the development of our 
online art collaboration. Macromedia Flash is an appropriate medium for this project because it 
interfaces with adapted technologies, supports video and audio capture, provides image upload 
and download, and enables synchronous (peer-to-peer) activity. Building on Flash will allow us 
to address inherent problems in creating a universal access interface appropriate to the physical 
skills and adapted technologies of the participants, as well as focus on artistic development and 
community engagement. We will apply a user-centered design process for universal access to 
guide our work, and plan to build a functional prototype of the online art workshop within the 
timeframe of a GROCS project. We will evaluate the effectiveness and usability of this prototype 
and its potential impact on the quality of life of participants. If we are able to demonstrate some 
early success with the prototype, the online art workshop may be an attractive tool for 
community interest groups and rehabilitation programs. 

Background 

Universal access is an approach to computer systems and interface design which rejects the 
idea that a single interface can satisfy needs for all users (Stephanidis 2005). Instead, universal 
access acknowledges that, given the range of users and their characteristics and abilities, 
multiple interfaces or interaction design strategies may be required. Rather than developing the 
single best-fit interface, universal access advocates for development of multiple interfaces to a 
system in order to accommodate all users. In universal access, the user-centered design 
process is extended to address concerns of adaptability, varying scales of time and movement, 
respect for user tolerance, and consideration of individual needs. 

When faced with limited physical or mental ability to interact with the community, individuals 
are forced to manage a condition in isolation. Universal access for individuals with a disability 
optimizes independence, wellness, and social interaction. Moreover, characteristic elements 
that relate to individual differences can be united and integrated in a community to overcome 
categorization of disability. We propose an online collaboration as a way to emphasize 
commonalities, rather than imposed categorical differences, between participants.  

Online collaboration in visual art provides a valuable opportunity for interpersonal exchange, 
community outreach, and creative development. A wide range of online collaborative art 
initiatives currently exist, including such projects as “Art-e-bytes Virtual Gallery,” “Art-e-Mail,” 
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“Refluxus,” and “The Talking Heads Project” (Harris 1999). These exchanges typically involve 
participants developing sketches or designs, sharing and exchanging artistic ideas with each 
other online, as well as discussing and analyzing methods for implementing creative initiatives 
in the community. However, online art collaborations have not been made accessible to 
individuals with tetraplegia using adapted technology. 

Computer access for individuals with spinal cord injury has been shown to improve satisfaction 
with life, function, and overall well-being (Drainoni et al. 2004, Richards 1999). Given the 
impairment in upper limb function and limited utility of adapted technology in online 
collaborative art, there is a need to determine the specific ways in which internet usage can be 
most beneficial to individuals with spinal cord injury. Furthermore, universal access to 
community informatics improves the value of social participation for all participants, not just 
those with disability (Clement et al. 2000).  

Significance  

This interdisciplinary project uniting technology, art, and rehabilitation can provide an 
opportunity for creative art expression as a means to enable overall independence and increase 
quality of life in individuals with spinal cord injury. 

“Full participation cannot be achieved without eliminating environmental barriers 
found within architectural structures, technology, organizational policies and 
practices, and social attitudes and without moving toward universal design and 
nondiscriminatory elements” (NIH and NIDR 2006).   

As the internet develops a more pervasive and important role in civil society, it is critical that 
software and applications move towards universal access and the integration of adapted 
technologies—an outcome that benefits everyone, regardless of the specific technology used 
for access. 



GROCS proposal • ACE October 30, 2006 

 

4 

Bibliography 
Buhler C. (2001).  Empowered Participation of Users with Disabilities in R&D projects.  
International Journal of Human-Computer Studies. 55:  pg 645-659. 

Burgstahler S. et al.  (2004). Software Accessibility, Usability Testing and Individuals with 
Disabilities.  Information Technology and Disabilities.  Vol. X: 2. 

Clement A., Shade L.R. The access rainbow: conceptualizing universal access to information/ 
communications infrastructure.  Community Informatics:  enabling Communities with 
Information and Communication Technologies.  Idea Publishers. 2000; 32-51. 

Craig Hospital and the Colorado Department of Public Health and Environment. Craig Hospital 
Inventory of Environmental Factors. Short form (CHIEF SF). Colorado 1999 Behavioral Risk 
Surveillance System Disability Study. Englewood, CO: Craig Hospital. 

Denver, CO, and Colorado Department of Public Health and Environment, Survey Research Unit. 

Disablement Components.  Spinal Cord 1997; 35: 829-840. 

Drainoni M.L., Houlihan B., Williams S., Vedrani M., Esch D., Lee-Hood E., Weiner C. Patterns of 
Internet Use by Persons with Spinal Cord Injury and Relationship to Health-Related Quality of 
Life.  Arch Phys Med Rehabil 2004; 85: 1872-1879. 

Gilson, S., DePoy, E. Reinventing the Atypical Body through Art, Literature and Technology.  
2005/2006; 3(7):  231-244. 

Greh, D.. New technologies in the art room. Worchester, MA: Davis Publications, Inc. 2002. 

Harris, J.. First steps in tele-collaboration. Learning & Leading with Technology.1999: 27 (3); 
54-57.  

Henry, S.L. and Grossnickle, M. (2006) Accessibility in the User-Centered Design Process. 
<http://www.uiaccess.com/accessucd>. Accessed October 13, 2006. 

Henry, S.L., Martinson, M.L., Barnicle, K. (2003) Beyond Video: Accessibility Profiles, Personas, 
and Scenarios Up Close and Personal. Proceedings of UPA 2003 (Usability Professionals' 
Association annual conference). 

Hudson, W. Inclusive design: accessibility guidelines only part of the picture. Interactions, 11(4), 
2004. 

Keifer-Boyd, K. T. Interfacing hypermedia and the Internet with critical inquiry in the arts: Pre-
service training. Art Education 1996; 49 (6): 33-41.  



GROCS proposal • ACE October 30, 2006 

 

5 

Kersten, P et al. A questionnaire assessment of unmet needs for rehabilitation services and 
resources for people with multiple sclerosis: results of a pilot survey in five European countries.  
Clinical Rehabilitation 2000; 14; 42-49. 

Koos M. & Smith-Shank, D. L.. The world wide web: Alice meets cyberspace. Art Education 
1996; 49 (6): 19-24.  

Marcus A.  Universal, Ubiquitous, User-Interface Design for the Disabled and Elderly.  2003; 10 
(2): 23-27. 

McKinley W., Tewksbury M.A., Sitter P., Reed J., Floyd S.  Assistive technology and computer 
adaptations for individuals with spinal cord injury. NeuroRehabilitation 2004;19(2):141-6. 

Prater, M.. Constructivism and technology in art education. Art Education 2001; 54 (6): 43-48.  

Snoek G.J. et al. Survey of the Needs of Patients with Spinal Cord Injury: Impact and Priority for 
Improvement in Hand Function in Tetraplegics.  Spinal Cord 2004; 42 (9): 526-532. 

Stephanidis, C. A design code of practice for universal access: Methods and techniques. In 
Stephanidis, C, editor, Handbook of human factors in web design. Lawrence Erlbaum Associates 
Publishers, 2005. 

Tate DG, Stiers W, Daugherty J, Forchheimer M, Cohen E, Hansen N. The effects of insurance 
benefits coverage on functional and psychosocial outcomes after spinal cord injury. Arch Phys 
Med Rehabil 1994 Apr; 75 (4): 407-14. 

University of Michigan Initiative on Disability Studies. <http://www.umich.edu/~uminds/> 
Accessed October 13, 2006. 

Whiteneck G.,  Meade M.A., Dijkers, M., Tate, D.G. Bushnik, T., Forchheimer M. Environmental 
Factors and Their Role in Participation and Life Satisfaction After Spinal Cord Injury.  Archives of 
Physical Medicine and Rehabilitation 2004; 85: 1793-1803. 


