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When a person’s body begins to degenerate it is not the deformation that is difficult to deal 
with, it is the necessity of having to adapt to these alterations that is frustrating. Imagine 
having to learn how to write your name again or having to get help combing your hair, 
making breakfast, or even bathing. As humans, we all to often take for granted the ability to 
do these everyday simple tasks. 

Studying industrial design can be intense and rigorous for the healthiest person; everyday 
tasks such as sketching and model making are pertinent to the design process. As for being a 
physically challenged individual entering the field, the physical labor of the design process 
can be heavily taxing on the body. This paper will describe a journey of a designer, disabled 
by muscular dystrophy, no longer able to utilize the traditional methods of the design 
process during the different phases of a project. Although this may be a deterrent to many 
disabled students, there are many resources, technologies, and teaching methods that make 
tasks simpler and less taxing. Thus, in order to better facilitate this design student, 
appropriate design technology and teaching methodology was made available. 

Upon entering the industrial design curriculum, there are specific skills taught to the 
students. In regards to this article, they have been broken down to five categories: research, 
sketching, model making, computers, and presentation. In each of these categories there are 
several ways to assist physically challenged students in completing their work to a level equal 
or greater than the acceptable standard. 

Research 

Although research does not sound like a physically strenuous activity, for this design student 
it was tiresome. Currently, the different methods of undergraduate research consist of field 
study, books, magazines, competitors’ products, and interviewing. While the Internet makes 
research more accessible, it is not always a source of reliable information; it was a good point 
of departure but could not be used as the only source of information. What made research 
difficult for this designer was data compilation and, in certain projects, field research. 
Burdened by the loss of upper-limb dexterity and strength, it made the management of 
heavy books and research equipment difficult: cameras were hard to manage and hold, 
books were strenuous to transport and photocopy, typing, writing and data compilation was 
fatiguing.  

What simplified this phase of the design process was the use of technology and management 
of tasks. Using the Internet made it possible to access photographs and bodies of text from 
reputable sources without doing the fatiguing work of typing and photographing. In cases 
where information was not available online, Dragon Dictate, a speech-to-text software, was 



utilized to input large portions of text. Other voice-command software was also available to 
navigate the computer’s interface. To simplify photocopying or scanning large books a 
simple solution was to take a digital image of the desired page. This eliminated the need to 
constantly lift the lid of the copy machine, flip over the heavy book, and reposition the 
document on the scanning bed. Not only did this reduce the physical strength needed to 
photocopy books, but it also shortened the time required to complete the task.  

When the need arose for field research and interviews, it was easier to use a digital video 
camera with a tripod instead of constantly taking still images. This method of capturing 
images was more beneficial due to the ability to have a constant stream of images. It also 
enabled the researcher use of both hands. In specific situations, a still-shot image was taken 
to get a detailed image. 

During the interview process, the camera also recorded sound and body expressions from 
the interviewee. This method of interviewing eliminated the need for the designer to write 
detailed information while on the field. After the field research was completed, the 
information was complied utilizing the designers normal work environment. In cases when 
this designer did not have access to a digital video camera, a still-shot camera and a mini 
recorder with a lavaliere microphone was used. The use of these devices was more 
manageable than taking notes during the interview. 

 Communication Sketching 

The most difficult part of the design process for this designer was the concept-sketching 
phase. This part of the design process challenged the main affect of his disease, the loss of 
dexterity and control of his upper extremities. Being such an integral part of the design 
process it was difficult to cut corners in this phase. Adding to the obstacles was that the 
disease kept on progressing, which made learning a new method of sketching more difficult 
as it constantly needed to be relearned.  

Although it was difficult to control arm movement, it was important that visual 
communication (sketching) courses still be a part of his curriculum. In order to develop a 
method to communicate ideas, an overload of visual communication classes were taken. 
During these classes non-traditional methods of sketching were attempted to assist in this 
process. Since friction of the hand on the paper hindered the smooth movement of his arm, 
it induced an early onset of fatigue, as well as, made it difficult to keep perspective accurate. 
In the beginning when there was still some control of arm movement, several contraptions 
were prototyped to aid in sketching. Unable to keep his palm elevated from the drawing 
board, a glove made of spandex was used to minimize the friction of his hand sliding across 
the paper. This made drawing simpler until the disease advanced. In the next attempt, he 
used a pulley system directly above his drawing table. Similar to the way assembly line tools 
are counterbalanced, a thin cable with a wristband on each end was suspended directly above 
his drawing table. This device was used to keep the entire arm from dragging on the table. 
Although it served its purpose, it did not allow for versatility and attracted unsolicited 
attention. To allow for greater versatility and inconspicuousness, a block of wood with 



padding on one side and inset casters on the other was developed. This device worked 
similar to a dolly, it was small and cradled the wrist and palm. The dolly proved to be 
successful in reducing the friction and was much less obvious to the public than the pulley 
system.  

As time advanced and muscle loss increased, sketching became too fatiguing and 
troublesome. Thus, computer software was introduced to assist this designer. The use of a 
Wacom Digitizing tablet was attempted for several months. The only advantage was the 
unlimited undos of incorrect strokes. By utilizing Adobe Illustrator and Photoshop along 
with the small sketches for underlays, the process became less taxing on his body. Although 
this process took a longer period of time, it produced presentable sketches for reviews and 
presentation.  

By taking an overload of Visual Communication courses, it made it possible to understand 
and train the eye of proper perspective without overstressing the physical strength capable 
by this designer. The use of Illustrator and Photoshop made it possible to refine and enlarge 
the thumbnail sketches he was capable of producing. As this process was fine tuned, this 
designer was able to keep up with and produce work that was equal or better than his 
classmates. This process also proved to be beneficial in saving time in concept development 
and in generating final concept renderings. After a concept was selected for further 
investigation it was simple to make variation studies. Since most of the work was already 
digitized, the files could be saved as different names and altered instead of redrawing the 
concept over again. This created a balance with the extra time spent in initial concept 
generation.  

Model Making 

When the time came to build a mock-up, model, or functioning prototype, it was important 
to recognize the exact difficulties that hindered this process. Even though this designer had 
limited arm movement, he was still able to build models. Although fatigue was an issue, it 
was more important to identify safety concerns. The use of certain power tools was 
extremely dangerous for someone with limited arm strength. It was determined that large 
stocks of wood were difficult to manage on the router table and table saw; therefore, it was 
suggested that he should seek assistance when using these tools.  

The use of proper tools and well-maintained equipment facilitated an easier model making 
experience. Keeping the scale of the model to fit within a 20-cubic-inch work envelope 
allowed this designer to be most efficient. On projects with large amounts of sanding, extra 
long sanding blocks were used to provide better leverage. In order to increase manageability, 
heavy handheld power tools were suspended above the workbench with a retractable 
counterbalance system. The use of pistol grip attachments simplified the use of aerosol paint 
cans and spray adhesives.  



In addition to recognizing the limitations of tools, determining a manageable work scale and 
selecting materials that were soft and simpler to work with was important. For instance, 
quick study models were constructed using soft clay instead of polyurethane foam. Just as 
easy to use was green florist foam; it is soft, lightweight, affordable and malleable by the 
hand. Using the proper materials increased the efficiency of this designer and allowed him to 
work longer durations of time without fatigue setting in. Specific circumstances required that 
prototypes be built. In cases where specific materials were difficult to work with or when the 
modeling techniques were unsafe to use, an outside contractor was hired to build a specific 
part of the model.  

As the disease progressed and model making became more difficult, the use of rapid 
prototyping machines facilitated the completion of physical models. In many cases, the 
combination of stereolithography machines and hand modeling provided the most efficient 
way to construct a model for presentation. This process not only reduced the amount of 
physical labor for this designer, but also provided an additional means for him to develop 
ideas. Since the use of a computer was easier on this designer’s body, virtual modeling 
allowed him to explore more varieties of design options than physical hand modeling.  

Computer Modeling 

Although computer modeling provided an efficient method for this designer to explore 
options, there were some special accommodations required to facilitate a more productive 
use of computer technology. Standard ergonomic principles were used to minimize 
discomfort caused by prolonged exposure to this type of work. In addition to locating the 
monitor in the proper position, it was important to place the keyboard below the surface of 
the desk. Due to his weak arm strength, it was difficult to keep his arms elevated above the 
keyboard. The pulley system utilized for sketching was the most effective solution for this 
problem, but due to its stigma and that most design software does not require constant 
typing, he opted not to use the pulley system, and instead, lowered the keyboard and 
endured some discomfort.  

Since there was limited use of his fingers, it was difficult to type as well as use combined 
keys. The inability to use combined keys was an issue with most of the design software. In 
order to be efficient with the computer software, many of the hotkeys were reprogrammed 
so that they used one key; in cases when combined keys were needed, they were 
programmed so the combined keys were within a 2-inch reach. The most common keys used 
were also programmed into the voice recognition software. Voice-activated software and 
controls were the primary method of input for this designer when fatigue set in. The voice 
recognition software was most useful for accessing different tools rather that fully 
controlling the interface via voice commands. In order to allow a variety of options for this 
designer to access different functions, a five-button mouse was also used and programmed 
to the most common functions.  



Three-dimensional virtual models simplified the entire process from development of 
concepts to final proposal in several ways. Since the onset of fatigue was more rapid with 
other forms of concept development, virtual development of a concept allowed this designer 
to work longer and more efficiently. In addition to these benefits, virtual modeling enabled 
the use of rapid prototyping machines rather than physical hand modeling. The third greatest 
advantage of virtual modeling was the ability to use the digital files to generate renderings. 
This provided a rendering for final presentations and created a well-rounded presentation. 

Presentations 

Generally presentations can make or break a design proposal. In this case, the presentation 
was not as physically demanding as it was mentally. Normal presentation techniques of 
practicing and finishing early enough to get rest were utilized, but the most difficult part of 
presenting was to get spectators to evaluate the design without getting caught up with 
physical deformities or awkward movements of the designer. This problem was addressed by 
using models to demonstrate the product functions. When models were not available he 
used virtual animations of moving parts. As his disease progressed, his speech was slightly 
affected. In cases during presentations when there was a large body of text to recite, a 
voiceover was recorded by another student and incorporated into the computer 
presentation. Handouts and bulleted text on screen were used to reiterate the presentation 
performed by him.  

Conclusion 

This article is only a glimpse of some methods used to assist one student in facilitating the 
design process. In this particular case study, the designer is not a stranger, but myself. I am 
sharing this information to demonstrate certain scenarios that helped me throughout college. 
In each individual case, disabled students need to be assessed to their own ability. I have 
found that it does not matter to what degree a person is disabled as it affects each person in 
a different way. To be successful in teaching students with special circumstances it takes 
initiative from the instructor as well as the student. Now as a graduate instructor, I have 
learned to use my past experiences in dealing with each individual students circumstance. In 
each class I have taught, I have had one or two special needs students. Accommodating 
these students’ needs is similar to the design process itself: research, innovate, test, and 
implement. After assessing their circumstances and learning more about their physical and 
mental capabilities, it is much easier to educate them about design. Learning from the 
patients and innovation of my past instructors, I find it to be the backbone of educating 
special needs students. 

As a disabled designer, I am at an advantage to develop universally designed consumer 
products as well as teach universal design to abled and disabled students. By incorporating 
my tacit knowledge of frustrations and difficulties a disabled person experiences, I am 
empowered more so than a designer who has not experienced long term disabilities 
firsthand. My choice to deal with the difficulties in becoming a designer was so that I can use 
these experiences to break down barriers and stigmas placed on the disabled and make an 



impact on our consumerist society. In choosing to become an educator I am able to reach 
out to more people to fulfill my goal of breaking down these stigmas. The goal of this article 
is not to provide a model for teaching but to share with you my personal experiences as a 
student and a graduate instructor. But hearing what has work for one student I hope that it 
may assist you in innovating solutions for any current or future students.  


